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PREFACE

This textbook is unique among economics textbooks. It
contains many of the same topics as mainstream
textbooks, but it includes and takes very seriously
heterodox critiques and alternatives to the mainstream
approach to economics. It includes a whole range of
alternative theories, including Post-Keynesian, Austrian,
Marxian, radical, feminist, institutionalist, and other
approaches. The purpose is to teach students about
alternative schools of economic thought but also to
deepen their understanding of the dominant, neoclassical
approach to economics. In this sense, it draws a great deal
of inspiration from Richard Wolff and Stephen Resnick’s
Contending Economic Theories. Following Wolff and
Resnick, an even broader objective is to teach students
that economics is a discourse and that no single voice
can rightfully claim to have a monopoly on the truth
about economics. A final objective is to make available
this material at no cost to students. Because of the high
price of attending American colleges and universities, I
have decided to do my small part to make higher
education more affordable. Therefore, the e-book is
available for free to students. Students who desire a hard
copy can use a print-on-demand service to print one.

The approach of this textbook was developed over a
period of fifteen years, during which I have been teaching
economics at Valparaiso University, and three and a half



xvi DANIEL E. SAROS

years prior to that time when I was a graduate teaching
assistant at the University of Notre Dame. I owe a great
debt to certain professors at Notre Dame, who helped
me develop my pedagogical approach, including Prof.
Amitava Dutt, Prof. Philip Mirowski, Prof. David Ruccio,
and Prof. Martin Wolfson. Instructors at Bowling Green
State University, who helped place me on a path towards
the teaching of heterodox economics, include Prof. Neil
Browne, Prof. Kevin Quinn, and Prof. Steve Ziliak. I had
many other excellent instructors at both institutions, but
these instructors stand out as major influences with
respect to heterodox economics instruction.

Regarding neoclassical economics instruction, Prof. John
Hoag is my most important influence. His outstanding
intermediate microeconomics course prepared me for so
much of what I encountered in graduate school that I
owe him a great debt. His impact on me is surely present
throughout the microeconomics part of this textbook. I
feel the need to mention Prof. Amitava Dutt and Prof.
Jaime Ros when I consider how much I learned about
mainstream macroeconomics in their graduate classes
and as a teaching assistant for Prof. Dutt. Prof. Mary Ellen
Benedict also taught me a great deal about econometrics,
but this knowledge plays less of a role in this book.

The standard practice as it relates to the writing of
economics textbooks is to only cite sources when the
knowledge is not regarded as common knowledge in the
profession. When concepts and ideas appear in many
textbooks without citation, I have not included detailed
references. Obvious examples include the production
possibilities model and the supply and demand model.
Nevertheless, several textbooks have influenced me the
most over the vyears and have influenced my
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understanding of neoclassical economic models. These
textbooks include Foundations of Economics by Robin Bade
and Michael Parkin, International Economics by Robert
Carbaugh, Core Economics by Eric P. Chiang, Managerial
Economics by Paul G. Keat, Philip K.Y. Young, and Stephen
E. Erfle, Economics by Campbell McConnell and Stanley
Brue, The Economics of Money, Banking, &/ Financial
Markets by Frederic Mishkin, Principles of Economics by
OpenStax College, and Economics by Paul Samuelson and
William Nordhaus. These authors taught me a great deal
during my time as a student and as an instructor. Even
though all the economic concepts presented can be found
in multiple textbooks, I have chosen to include more
citations of textbook authors than is typically the case
to acknowledge the contribution of these authors to my
own economics education. When authors are cited, I do
not include complete bibliographic information each
time I cite them in the book. Instead, I only include the
author’s name and the year of publication in chapter
endnotes throughout the book. A list of references
appears at the end of this textbook so that the interested
reader can see the full bibliographic information for any
of the sources mentioned in the chapter endnotes. This
approach greatly limits the amount of information that
appears in endnotes and makes the textbook easier to
read. Complete information is provided in the endnotes
for some sources cited in the book, including news
articles, data sources, and references where permissions
were required to include the information.

Because I remember where I first encountered specific
topics, I have taken care to mention the sources when
possible. Frequently the sources are textbooks, but
sometimes the sources are lectures that [ remember from
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my days as a student. I have included such references
whenever possible.

In terms of mathematics, I have tried to include every
step in the solutions to quantitative problems throughout
the book so that students need not fill in the blanks
themselves.

I have also tried to include all the mainstream concepts
and models that typically appear in economics textbooks
so that heterodox economics instructors should not feel
the need to supplement the textbook with a mainstream
textbook.

Daniel E. Saros

Valparaiso, Indiana

March 13,2019
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CHAPTER 1

THE DISCOURSE OF
ECONOMICS

Goals and Objectives:
In this chapter, we will do the following:

1. Define the subject of economics
Outline the history of the discipline of economics

3. Acknowledge the dominance of neoclassical
economics

4. Analyze the method of neoclassical economics

5. Question the distinction between positive and
normative statements in economics

6. Investigate the nature of economic models

7. Review the basic mathematical concepts that are
required to understand economic models

What is Economics?

It is common for people with very little knowledge of
economics to assume that the subject is all about money.
Other times people assume that economics is a study of
commerce and business relationships. Although money
and commerce are topics of great interest to economists,
the subject is far broader than these areas. A far more
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accurate definition of economics identifies the subject as
a discourse. A discourse is simply a conversation or a
discussion. Economics, however, is not just any
conversation or discussion. It is a discourse about how
human societies function. To be more exact, we may
define economics in the following way:

« Economics is an intellectual discourse
concerned with the manner in which societies
produce, circulate, and distribute products and
services, as well as the consequences for human
welfare that follow.

As the definition indicates, economics is an intellectual
discourse. That is, it requires the use of the intellect.
Economics is about big ideas and requires logical
thinking and careful reasoning. Frequently, the
conversation takes place within academia. Professors
discuss these ideas with students within college and
university classrooms. They also discuss these ideas with
one another at professional conferences and in academic
journals that deal with specialized areas of economics.
Economic discussion also occurs among government
officials as they debate the most appropriate economic
policies at the local, state, and federal levels. For example,
public officials discuss whether tax rates should be
increased or decreased, or whether to increase or
decrease government spending. The discourse of
economics, however, is something in which all people
participate at some point. The discussion need not be
highly sophisticated to be an economic conversation.
When a person tells a friend why she thinks the price of
an item is higher at one store than at another store, the
person and her friend are participating in the discourse
of economics.
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Economics, therefore, is a subject that explores certain
social processes in our society, but it is also an
investigation into how social processes affect our well-
being. For example, economic discussion might involve
questions about how changes in tax policy might
influence economic growth or how price differentials
might affect consumer welfare. Such questions are
central to the subject of economics.

This way of thinking about economics might seem
straightforward to the reader, but it turns out that most
professional economists, if asked, would offer a very
different definition of economics than the discourse
definition provided above. How most economists define
the subject of economics and the reason this author is
proposing the discourse definition of economics will
become clear once we briefly explore the history of the
discipline of economics.

A Brief History of the Discipline of Economics

It might surprise the reader to learn that economics is a
relatively young discipline when considering the entire
history of human knowledge. The ancient Greeks
studied geometry, moral philosophy, and politics, but
they did not have a discipline that they referred to as
economics. In fact, it was not until the seventeenth and
eighteenth centuries that a distinct discipline emerged
that is anything like what we today refer to as economics.
At the time, people called the subject “political economy.”
Economic ideas had been discussed prior to that time,
but they were embedded in discussions of politics and
moral philosophy, and so no one held a conception of a
body of thought referred to as “economics.”
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It is natural for the reader to wonder why economics
emerged at such a relatively late date in human history.
The reason is that certain parts of the world were
undergoing a massive transformation during those
centuries that ultimately helped bring about a revolution
in human ways of understanding the social world. This
massive shift in human organization coincided with the
decline of the feudal system that existed in Western
Europe prior to that time. The old feudal system had
been based on a strict social hierarchy with a king at the
top, followed by feudal lords who employed serfs to
work on large tracts of land. The king ruled by divine
(God-given) right, and each person’s place in the social
hierarchy was accepted as part of a natural order
established by God. Those who questioned it were dealt
with harshly, and the system continued in this manner
for hundreds of years.

With the growth of markets and long-distance trade,
however, the old feudal system began to weaken. As
market towns emerged, the surplus income of feudal
lords was increasingly spent on items that could only be
obtained by merchants engaged in long distance trade.
As individual property rights began to spread and
commerce flourished, those with the means to do so
began to assert property rights over the land. The feudal
serfs, who once worked the land in accordance with
religious custom and tradition, were now being driven
from the land. The so-called enclosure movement, which
first began in England and then spread to other parts of
Western Europe, involved the forceful expulsion of serfs
from privately owned plots of land as private property in
agriculture began to spread. Forced from the land, the
former serfs made their way to the towns, which grew
into large industrial cities. There they sought work in the
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factories and the mines as wage laborers. Their search
for paid work reinforced the spread of private ownership
of the means of production. In this manner, market
capitalism (a system based on the private ownership of
land and the means of production as well as the
voluntary exchange of products) gradually displaced the
old feudal system.

With the growth of markets and long-distance trade,
most people’s livelihoods came to depend for the first
time in human history upon movements in prices and
wages. It is difficult to overstate the magnitude of this
change. Never before had the majority of people
experienced anything quite like it. Now they were at the
mercy of movements in monetary variables that
appeared to follow no clear logic of their own. As
unpredictable as the weather, people struggled to
understand why and how these variables moved as they
did. As a result, they were becoming conscious of
something called “the economy,” which was a subject that
prior to that time simply did not exist. That is, the act of
producing, acquiring, and consuming previously had
been deeply embedded in other aspects of social life.
These acts had been a part of the religious order and
traditional ways of living. Now they appeared to have a
separate life of their own, independent of other areas of
life, whether religious, cultural, or familial. People
struggled to understand the changes. Scholars emerged,
claiming to have answers. These scholars were the first
political economists.

For a fuller discussion of the first political economists,
the reader should consult a history of economic thought
textbook. Certain key figures should be mentioned at
this stage, however, to justify the discourse definition of
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economics provided in the previous section. Without
question, the person that most professional economists
today regard as the father of modern economics is the
Scottish political economist and philosopher Adam
Smith (1723-1790). Smith’s most famous work,
published in 1776, is titled, An Inquiry into the Nature and
Causes of the Wealth of Nations. The metaphor for which
Smith is famous is introduced in this book and is
commonly referred to as the invisible hand of the
market. According to this notion, within an economic
system that is based on private property and voluntary
market exchange, each person is led as if by an invisible
hand to pursue the social interest. That is, even though
everyone pursues only their own self-interest and no one
intends to serve the social interest, the social interest is
served nevertheless. To understand the reason, simply
consider a person who wishes to receive a haircut. If the
person pays a hair stylist $10 for a haircut, then the
person obtains the desired haircut and fulfills his or her
self-interest. At the same time, the reader should notice
that the hair stylist’s primary aim is to obtain an income.
When the customer pays the hair stylist the $10, the
customer serves the interest of another person (i.e., the
hair stylist) even though it was not his or her intention to
do so. Similarly, by pursuing an income, the hair stylist
serves the interest of the customer by providing the
haircut even though serving the interest of the customer
was not the primary aim of the hair stylist. Both the
buyer and seller of the haircut serve each other’s interest
in this case even though each only pursues his or her
own interest. To use Adam Smith’s phrase, each market
participant is led as if by an invisible hand to serve
another person.

Another major figure in the history of political economy
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is the English political economist and financier David
Ricardo (1772-1823). Ricardo’s most famous work,
published in 1817, is titled, The Principles of Political
Economy and Taxation. Ricardo developed many very
influential ideas within this relatively small treatise. One
of the most important theories Ricardo developed is
today the bedrock of international trade theory. This
theory, known as the theory of comparative advantage,
holds that countries may benefit from international
trade even if one of the countries is better able to
produce both the product that it is selling and the
product that it is buying from the other country. This
startling result suggests that a rich and powerful nation
may benefit from trade with a relatively weak nation,
and vice versa. Mutual gains from trade thus extend to
the international marketplace, according to Ricardo. In
Chapter 19, we will consider Ricardo’s argument in
detail and demonstrate the conditions under which his
claim holds true.

Although Smith and Ricardo offered generally positive
assessments of the new market capitalist system that had
developed in Western Europe, not all political
economists shared their optimism. One final political
economist that we will consider is the German political
economist and revolutionary socialist Karl Marx
(1818-1883). Marx is famous for several works,
including The Communist Manifesto (1848) and Capital
(1867-1894). Capital (which is written as Das Kapital in
German) is a multi-volume work that contains Marx’s
most sophisticated theory of market capitalism.
According to Marx, the new capitalist system was
leading to the most rapid development of human
productive technology that the world had ever known.
At the same time, these developments were occurring
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within the context of an economic system in which a
majority of the population (the working class or
proletariat) was being exploited by a small minority of
property owners (the capitalist class or bourgeoisie). In
Marx’s view, the struggle between these social classes
was the source of economic crises and many other social
problems characteristic of the new economic system.

In addition to these political economists, many others
wrote long treatises describing in detail their
conclusions about the advantages or disadvantages of the
new economic system. Around these major thinkers,
schools of economic thought developed that aimed to
refine and extend the ideas of each major thinker. It will
now be easier for the reader to understand why the
discourse definition of economics offered in the
previous section is the most appropriate one. The clashes
between economic ideas and the depth of the
disagreements between different schools of economic
thought were so great that they were not easily resolved.
Conversations and discussions often have participants
with very different viewpoints and when the discussion
is about something as complex as the functioning of
human societies, one cannot expect to find easy
resolutions. Therefore, by referring to economics as a
discourse, we are being honest about the challenges that
face human understanding and how those challenges
produce different and competing conceptions of the
world in which we live.

The Dominance of Neoclassical Economics

Given what has been said about the history of political
economy and the reasons for adopting a discourse
definition of economics, the reader might expect
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economics textbooks to be filled with many different
economic worldviews and opinions as represented by
different schools of economic thought. In fact, the
opposite is true. Readers of introductory economics
textbooks are introduced to the ideas of a single school
of economic thought. Towards the end of the nineteenth
century, this school of economic thought became the
dominant voice in the economics discourse, particularly
within the western capitalist nations. In the 1870s, three
political economists working independently in France,
Britain, and Austria developed ideas that would form the
foundation of a school of economic thought that shared
many features with the classical political economy of
Smith and Ricardo. At the same time, the methods and
concepts used were sufficiently new and different to
warrant the new title of neoclassical economics. By the
end of World War II, this school of economic thought
had become so dominant in the United States that today
students are introduced to economics as if it is a single
school of economic thought without any challengers at
all. During the Cold War, Marxian economics continued
to be the dominant school of economic thought in the
command socialist economies such as the Soviet Union.
Now that the Cold War is over, however, neoclassical
economics reigns supreme. Its dominance is the reason
that it is sometimes referred to as mainstream
economics or orthodox economics.

How then should we define neoclassical economics? The
following definition places emphasis on the dominance
of neoclassical economics even as it includes the key
elements of the definition of economics that most
professional economists accept.

« Neoclassical economics is the dominant school



88 DANIEL E. SAROS

of economic thought that defines economics as
the social science concerned with the efficient
use of scarce resources to achieve the maximum
satisfaction of unlimited individual wants.

Neoclassical economists, therefore, define economics in
a manner that is much narrower than the discourse
definition provided earlier in this chapter. Neoclassical
economists define economics first and foremost as a
science, much like physics, and in fact many professional
economists have welcomed the analogy. Indeed, many of
the concepts that ultimately became part of neoclassical
economics were transferred to economics directly from
physics.! The definition of economics as a science also
indicates that it is a subject in which only experts can
participate in a meaningful way. It, therefore, restricts
the growth of participation in the discourse of
economics insofar as many people decide that they
simply do not have the expertise to form their own
opinions about the subject or to challenge experts on
economic issues.

In addition, it should be clear that neoclassical
economists strictly limit the scope of their inquiry with
their definition of economics. The focus on efficiency in
the use of scarce or limited resources is far more specific
than the focus on the social processes of production,
circulation, and distribution that are emphasized in the
discourse definition of economics. Should efficiency (or
obtaining the most from the least) really be the primary
focus of economics? Should equality also be a concern of
economists? If not, why not? Furthermore, the
neoclassical definition of economics makes a major claim
about human beings that is absent in the discourse
definition. It is asserted that humans have wants that are
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unlimited. Is there really no limit to human desires? Will
the answer be the same for all people, at all times, and in
all places? These aspects of the neoclassical definition
raise serious questions as to whether efficiency should be
the exclusive focus of economics and whether human
wants really are unlimited.

Regardless of our answers to these questions, it is
important to understand that neoclassical economists
dominate modern discourse about economic issues.
Furthermore, that dominance has become so extensive
that introductory textbooks almost universally refuse to
acknowledge that the perspective represented
corresponds to a single school of economic thought. The
great majority of economics textbooks have titles that
refer to economics only and almost never to neoclassical
economics. Moreover, the textbooks include virtually no
discussions of the history of the discipline so that
students may consider how the ideas were developed
through a process of historical debate and discussion.
Students do not learn, for example, that many other
approaches to economics exist, including Marxian
economics, Austrian economics, Post-Keynesian
economics, Sraffian economics, feminist economics, and
institutionalist economics. This very diverse group of
schools of economic thought that reject at least some
part of the neoclassical approach to economics may
collectively be referred to as heterodox economics.
Because this textbook is subtitled, A Pluralistic Approach
to Economic Theory, the reader may look forward to
lengthy discussions of many different approaches to
economics.

These different schools of economic thought frequently
have little in common except for their rejection of
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neoclassical economics. It is that opposition to the
dominant school of economic thought that really binds
them. Furthermore, the reader should not assume that
the distinction between neoclassical economics and
heterodox economics is one of right versus left in the
political sense. While neoclassical economics is firmly on
the right side of the political spectrum and Marxian
economics is firmly on the left side, Austrian economics
is even further right than neoclassical economics. It is
helpful to understand the political orientation of each
school of economic thought, but one should not assume
that a rejection of neoclassical economics is driven only
by different perspectives on the role of government in
the economy. Frequently, methodological differences are
behind a school’s rejection of the neoclassical approach
to economics, which is a subject to which we now turn.

The Entry Point and Logic of Neoclassical Economics

As explained in the previous section, today most
professional economists are members of the neoclassical
school of economics. For that reason and because
heterodox schools of economic thought frequently
define themselves in relation to the dominant school of
thought, we give neoclassical economics extensive
treatment in this chapter and throughout the book. In
this section, we consider the method that most
professional economists use.

If asked about the method that they use to acquire
knowledge in their discipline, most economists will
quickly mention the scientific method. As every high
school science student knows, the scientific method has
several key steps: the formulation of a question, the
formation of a hypothesis, the making of predictions, the
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testing of the predictions against observed reality, and
the analysis of the results. If we were operating with the
neoclassical definition of economics, which defines
economics as a science, then we would certainly identify
the scientific method as the method of economics.
Because we have adopted the discourse definition of
economics, however, we will describe the method of
economics rather differently. Our objective will be to
identify the method of neoclassical economics in a
manner that is compatible with this definition.?

Whenever a person enters a discourse with another
person, she brings to the discussion certain bedrock
assumptions. These foundational concepts are
sometimes mentioned explicitly, but frequently they are
introduced without the other participants in the
discourse, and perhaps not even the person introducing
them, being fully aware of them. For example, a person
who argues that tax rates ought to be reduced may
implicitly assume that people have a moral claim to any
income they earn in the marketplace. That people have
moral rights of this kind may be an implicit assumption
that the person holds that he has never critically
examined. Nevertheless, it will be used as the foundation
upon which many arguments will be constructed as that
individual participates in the discourse in which he is
engaged. To operate without such assumptions is like
trying to make an argument without any starting point at
all. Can you imagine trying to proceed in this fashion?

Economists also possess certain bedrock assumptions
whenever they are engaged in the discourse of
economics. When discussing the bedrock assumptions of
a school of economic thought, we will refer to those
assumptions as the entry point. An entry point serves as
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the starting point in a discourse. Each school of
economic thought has an entry point. For neoclassical
economists, the entry point is physical and human
nature.® That is, neoclassical economists make certain
assumptions about the physical world and about the
nature of human beings that serve as the foundation
upon which they erect a complex economic worldview.

The point of entry of neoclassical economics can be
broken down into three parts as follows:*

1. Society’s endowment of resources is taken as
given.

2. Society’s production technology is taken as
given.

3. The individual preferences of every person in
society are taken as given.

The first two components of the neoclassical entry point
relate to the physical world and so we will discuss these
together. Neoclassical economists assume that our
society is endowed with a specific amount of resources
(i.e., a resource endowment) that can be used to produce
products and services. They also assume that our society
has a specific amount of knowledge of the methods that
may be used to transform those resources into products
and services (i.e., technology).

Both the resource endowment and the production
technology are taken as given. What does it mean to state
that these elements of the physical world are taken as
given? It means that the specific amount of available
resources and the available production technology are
the bedrock assumptions that will form the starting
point for any further analysis. Furthermore, neoclassical



PRINCIPLES 93

economists do not aim to explain how society came into
possession of this combination of resources or this
knowledge of how to produce products and services. It is
here that the disciplinary boundaries are sharply drawn
so that only certain questions are to be regarded as
economic questions. For example, a neoclassical
economist would not consider a question about how the
United States acquired its territory to be an economic
question. The neoclassical economist would consider
this question to be one for historians to answer but not
economists. Whether the territory of the United States
was acquired through conquest or through purchase is
not something that a neoclassical economist would
consider important in terms of answering strictly
economic questions. Similarly, a neoclassical economist
would not consider a question about how we came into
possession of modern information technology to be an
economic question. It would also be regarded as a
question for historians but not for economists.

Similarly, the third component of the neoclassical entry
point takes individual human preferences as given,
which is an assumption about human nature. That is,
each person is assumed to have certain preferences for
products and services, and the origin of these
preferences is beyond the scope of neoclassical
economics. For example, a question about how a smoker
developed a preference for smoking cigarettes would be
regarded as a non-economic question within the
neoclassical economics profession. This question might
be one for psychologists or marketing experts to explore,
but economists simply accept that people have
preferences and then build their arguments using that
starting point. As the reader can observe, the neoclassical
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entry point places strict limits on what can be regarded
as falling within the purview of economic discourse.

To successfully participate in a discourse, it is necessary
also to possess a logic or method of reasoning.’
Successful argument requires not only the building
blocks of analysis but also the ability to link them
together in a way that creates a unified structure.® The
logic of neoclassical economics may be referred as one of
unidirectional causality (or cause-and-effect).”
According to this logic, one variable always affects
another variable in a unidirectional manner. That is,
variable A causes a change in variable B, but it is never
the case that variable B causes a change in variable A.
The direction of causality only runs in a single direction.
This method of proceeding lends itself well to
mathematical reasoning, as we shall observe later in this
chapter. Nevertheless, we can imagine situations in
which this logic may be restrictive. For example,
consider the claim that consumer preferences directly
affect the price of diamond rings. According to this
simple theory, as consumers desire more diamond rings,
the price is driven upwards, other factors held constant.
Is it possible, however, that the causal connection might
be reversed at times? That is, could a rise in the price of
diamond rings cause some consumers to desire more of
these items? It may be possible if consumers rely on price
as an indicator of the quality of the item. If so, then
prices may influence preferences just as preferences
influence prices. This situation involving mutual
causality between variables® is not consistent with the
neoclassical logic and such cases are strictly forbidden
within neoclassical economic theory. As we will observe
later, practitioners of other schools of economic thought
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have sometimes applied this type of logic in the
construction of their theories.

The Positive/Normative Distinction in Neoclassical
Economics

Another major aspect of the neoclassical method relates
to the distinction between positive statements and
normative statements in economics. A positive
statement is supposedly purely factual and without any
value or moral content. For example, the statement,
“Dave is an American citizen,” would be considered a
descriptive statement, which may be either true or false.
A normative statement, on the other hand, is a value-
laden statement that is neither true nor false, regardless
of how interesting and important to an individual it may
be to determine whether one agrees or disagrees with
the statement. For example, the statement, “U.S. officials
should pursue a policy of full employment,” would be
considered a normative statement.

The distinction has its roots in the ideas of the famous
Scottish philosopher and historian David Hume
(1711-1776) who famously wrote in his Treatise of Human
Nature (1738) that “No ‘s’ implies an ‘ought.” According
to Hume, no matter how much we might investigate a
fact, we can never extract any moral content from it. The
problem, of course, is that if we cannot derive moral
implications from facts then how can we ever acquire
any moral knowledge at all? This manner of thinking has
become central to the neoclassical method of reasoning.
According to neoclassical economists, because moral
knowledge is impossible, the only purely scientific
statements are positive statements. Neoclassical
economists aim to generate meaningful positive
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statements in economics (using their unique entry point
and logic) and then determine whether they are true or
false. They are also interested in normative questions,
but they do not consider those questions to be ones that
can be answered once and for all. Similarly, they do not
consider normative statements to have correct or
incorrect answers. Of course, if we agree on certain ends
(e.g., full employment should be our goal), then positive
economics can help us reach that goal. If we disagree
about the ends, however, we will never resolve our
normative debate.

Many people learn at a young age about the difference
between fact and opinion. This distinction might seem to
be an easy one for the reader to accept. A critical
examination of the distinction between these two kinds
of statements, however, reveals that it is more
problematic than one might initially believe. For
example, consider the following statement: “John is not
unemployed.” At first glance, this statement might appear
to be a purely positive statement. Let’s add a bit of
context to the statement, however, and then reevaluate it.
Consider the following facts surrounding the statement:

1. John lost his job about 13 weeks ago.

2. After losing his job, John searched for a new one
for about 7 weeks with great effort.

3. About 6 weeks ago, John became so frustrated
with his failed job search that he gave up looking
for a job. He now sits at home and watches TV
all day as his bills pile up.

Returning to our earlier statement that John is not
unemployed, the reader might be surprised to discover
that the statement is true. The reason is that the U.S.
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Bureau of Labor Statistics (BLS), which publishes the
official unemployment rate each month for the U.S.
Department of Labor, defines unemployment such that a
person must have been actively searching for a job
within the last four weeks to be considered unemployed.
A worker like John, who has given up on his search, is
officially counted as being outside of the labor force
rather than unemployed. According to the BLS
definition of unemployment, John is not unemployed.

It should be clear now just how much normative content
the statement really possesses. Many people might look
at this example and argue that John should be counted as
unemployed. After all, he wants a job and cannot find
one. Other people will look at this situation and argue
that we must exclude John because he has given up his
search. From a practical standpoint, how are we to count
frustrated workers like John when they are not even
making a token effort to find work? The point here is
not to argue that John should be counted as employed or
unemployed. Instead, the point is that a statement that
appears, on the surface, to be entirely descriptive, in fact
contains a great deal of normative content.

The reader might wonder whether this example is a far-
fetched one that is unlikely to arise. On the contrary,
examples such as these are not difficult to find within the
discourse of economics. Many economic variables are
constructed by economists, and in each case, the theorist
must decide which elements to include and which
elements to exclude. The very act of selection is a value-
laden decision. Once constructed, any statements that
refer to changes in these variables may appear to be
unambiguously positive statements when in fact they are
anything but purely descriptive.
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For this reason, it is important to be cautious regarding
claims to objectivity in economics. We close this section
with words from a famous economist by the name of
Joan Robinson who had a habit of challenging many
aspects of mainstream economics. In Robinson’s words,

There has been a good deal of confused controversy about
the question of ‘value judgments’ in the social sciences.
Every human being has ideological, moral and political
views. To pretend to have none and to be purely objective
must necessarily be either self-deception or a device to
deceive others. A candid writer will make his
preconceptions clear and allow the reader to discount
them if he does not accept them. This concerns the
professional honour of the scientist.’

The Ceteris Paribus Assumption in Neoclassical
Economic Models

Armed with the neoclassical entry point and a
unidirectional causal logic, neoclassical economists
develop theories to explain different aspects of economic
life. These theories are expressed with the use of formal
economic models. Economic models are quite like
physical models in that the purpose of each type of
model is to simplify a complex reality. For example, a
model airplane is designed to capture the key features of
an actual airplane. To serve as a good model airplane, the
model should include a propeller, the landing gear, the
fuselage, a rudder, wings, a windshield, and other
component parts. If any of the essential components are
missing, then the model is not a good model. On the
other hand, the model should exclude many inessential
elements that actual airplanes possess. In the extreme
case, if a model included every element of an actual
airplane, then it would cease to be a model and would
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instead be an actual airplane. As a result, the model
builder must make some careful choices about which
elements to include and which elements to exclude from
the model.

Economic models are very similar to physical models in
that both represent simplifications of complex realities.
Economic models, however, are abstract in nature, which
means that they generally do not possess a physical form.
Instead, they are mental constructs that theorists design.
Aside from that important difference, they are much like
the physical models with which the reader is no doubt
already familiar.

One point that the reader should consider at this stage is
how likely moral judgments are to creep into
neoclassical analysis. All theorists confront an infinite
amount of data when they begin to construct theories to
explain various phenomena. Because the theorist must
choose which elements to include and which elements to
exclude from the model, it is inevitable that the personal
values of the theorist will influence these choices.'® Once
again, we see that even theories that are framed in purely
positive or descriptive terms will inevitably contain
implicit moral content. It is the job of the astute observer
to detect this normative content when it is not explicitly
acknowledged by the model-builder.

Before we look more closely at the construction of
neoclassical economic models, it is essential to introduce
the key assumption that is present in all such models.
The assumption that is often only implicit in neoclassical
models is the ceteris paribus assumption. This
assumption, also referred to as the other-things-equal
assumption, allows a theorist to hold all other variables



100 DANIEL E. SAROS

constant so that she can focus only on the relationship
between the variables in which she is most interested.

An example from the natural sciences will help clarify
the critical role of the ceteris paribus assumption in the
construction of neoclassical economic models. For
example, consider a biologist who performs an
experiment using two different but identical plants, as
shown below in Figure 1.1.

Figure 1.1: Two Identical Plants

Plant A

Source: Oiver, Geargs Warson and Alfred Carl Horss, Frm Plan cultse: o warki sy iy Pt for dif wiho
" L tire gard AT, D La Mare o0, Inc, New York, 1921, o 17, s flchr oo

The biologist’s purpose is to test the hypothesis that a
moderate amount of sunlight encourages plant growth.
Suppose that during the month, the biologist gives each
plant the same amount of water and the same amount of
plant food. Assume, however, that the biologist gives
Plant A a moderate amount of sunlight and Plant B zero
sunlight. We might expect Plant A to grow and thrive
whereas Plant B dies, thus providing evidence in support
of the hypothesis. The conditions chosen for this
experiment as well as the observed result are represented
in Table 1.1.
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Table 1.1: The Conditions and Results for Experiment1

| Canditions

| Observed Outcame

Plant & 1I"Pla ntB

Same plant food | Same plant food
Some water Some water
Some sunlight Zero sunlight
Plant & grows | Flant B dies

: Conclusion

Meoderate sunlight encaurages plant growth.
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Now suppose that the experiment is conducted once
again with two new plants that are identical to the ones
used in the previous experiment. This time, however, the
biologist gives each plant the same amount of plant food,
but Plant A is given zero water whereas Plant B is given
a moderate amount of water. As before, Plant A is given
a moderate amount of sunlight and Plant B is given zero
sunlight. The conditions chosen for this experiment as
well as the observed result are represented in Table 1.2.

Table 1.2: The Conditions and Results for Experiment2

| Canditions

| Observed Outcame

Plant & 1I"Pla ntB

Some plant food | Same plant faod
Zoro water Some water
Some sunlight Zero sunlight
Plant A dies | Flant B dies

: Conclusion

Mederate sunlight does not encourage plant growth,

The reader might notice that the reason the observed
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outcome fails to support the hypothesis in the case of
Experiment 2 is that other conditions differ for the two
plants other than the variable in which the biologist is
most interested. That is, because Plant A received zero
water, it no longer matters that it received a moderate
amount of sunlight. In other words, the hypothesis can
only be tested when all other conditions are the same
across the two plants except for the amount of sunlight.
Without all other conditions being the same, we lose our
ability to draw conclusions about the effect on plant
growth of the variable in which we are most interested
because these other conditions may interfere with plant
growth as well.

This manner of proceeding appears to provide
neoclassical economists with a way to test economic
hypotheses. For example, suppose a neoclassical
economist wishes to test the hypothesis that tax cuts in
the United States stimulate economic growth. All the
economist needs to do is find another economy just like
the United States and then convince the government in
one country to cut taxes by the prescribed amount while
convincing the government in the other country to keep
taxes at a constant level. It is also necessary that nothing
else change in the two economies during the period of
this investigation. If economic growth occurs in the
country where the tax cut occurred, then the hypothesis
has been supported by the evidence. The reader will,
without a doubt, recognize the absurdity of this example.
No economy in the world is identical to the United
States economy, and even if one existed, it would not be
possible to alter only the variables of interest while
holding all other variables constant. The biologist,
therefore, has a great advantage over the economist in
that the biologist may perform a controlled experiment.
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That is, the biologist can impose the conditions that she
finds most suitable to the testing of her hypothesis.
Economists generally cannot perform these kinds of
experiments.

To solve the problem, the economist must rely primarily
on thought experiments. That is, the economist will
imagine that all other variables are held constant except
for those that are of greatest interest to the economist.
Then allowing the variables of interest to change, she
will consider what happens to other variables of interest
in the model. Historical economic data and statistical
tests may then be used to test economic hypotheses.
These statistical tests allow the economist to hold other
variables constant to check for the influence of one
variable upon another. Clearly, however, these types of
tests provide much less convincing evidence than the
type that is acquired in a laboratory setting where
conditions may be monitored and controlled directly. To
the extent that neoclassical economists wish to have
their science compared favorably to other sciences, such
as physics, it should be clear that the case is a difficult
one to make.

The Centrality of Graphical Analysis in Neoclassical
Economics

As we have learned, the logic of neoclassical economics
requires reference to causal relationships between
economic variables. Graphical analysis lends itself well
to discussions of relationships between variables, and so
the two-dimensional Cartesian coordinate system is
widely used in neoclassical economic theory.

The reader might recall that a two-dimensional graph
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makes it possible to create an image of the way that two
variables relate to one another. In addition, an ordered
pair may be used to represent any point in a two-
dimensional space. With an ordered pair, the coordinate
on the horizontal axis is always listed first and the
coordinate on the vertical axis is always listed second, as
shown in Figure 1.2.

Figure 1.2: Representing Points in a Two-Dimensional Space

Yo * (X5,Yo)

Xo

Relationships between variables may also be represented
with lines connecting a series of ordered pairs in this
same space. When both variables move in the same
direction along a line, it is said that they are positively
related variables or directly related variables. When
one variable increases as another variable declines, it is
said that they are negatively related variables or
inversely related variables. Figure 1.3 provides
examples of positively related variables and negatively
related variables.
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Figure 1.3: Relationships between Variables

* Direct or positive * Inverse or negative
relationships relationships
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Suppose that the ordered pairs on the line in the graph
depicting a positive relationship represent combinations
of the average points scored by basketball players per
game and the hours they spend practicing per season.
What is the causal relationship between these variables,
according to the graph? The reader might conclude that
an increase in hours spent practicing per season causes
an increase in the average points scored per game. A
moment’s reflection reveals, however, that the answer
may not be so straightforward. For example, isn't it
possible that players score more points due to greater
natural ability and that these players practice more
because people generally like activities at which they
excel? In that case, the higher average number of points
scored per game causes players to practice more and the
causal relationship is reversed. The point is that we
cannot observe the causal connection between these
variables. All we observe when we look at the graph is a
correlation between the variables.

A similar question might be raised about the inverse
relationship depicted in Figure 1.3. The reader might
conclude that the cause of lower average numbers of
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points scored per game is that the players are spending
more hours per season relaxing. It is possible, however,
that players with lower average numbers of points
scored per game due to less natural ability decide that
basketball is not very enjoyable anyway and decide to
relax more. In fact, both causal arguments may be true to
some degree. The point is that causal relationships are
not directly observable and so we only observe
correlations between variables.

Once again, this insight stems from the work of the
philosopher David Hume. Hume argued that we can
never observe a causal connection. For example, suppose
we are looking at the balls on a pool table, and we
observe one ball strike another. After the first ball
contacts the second ball, we observe the second ball
moving away from the first ball. We repeat the
experiment and observe the same result. If we repeat the
experiment hundreds, thousands, even millions of times,
we always observe the same result. We conclude that the
one ball causes the other ball to move. Hume’s great
insight is that we never actually observe this causal
connection, only a correlation. No matter how many
times we witness the second ball moving after the first
ball strikes it, we can never know that the next time the
first ball strikes the second ball that the second ball will
move. This insight is now known as Hume’s critique of
induction. Furthermore, any claim that the second ball
moves because the first ball strikes it is a conclusion that
only the observer (or the theorist) can draw. It is the
theorist who imposes causal connections upon observed
correlations. Those causal connections are never
observed but always imposed. As all students of science
should know, correlation does not imply causation.
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A Neoclassical Model of Production Cost

When neoclassical economists construct theoretical
models, they assert causal relationships between
variables in accordance with the neoclassical logic of
unidirectional causality. The variables that are regarded
as the causal variables are referred to as independent
variables. Similarly, the variables that are regarded as
effects in neoclassical models are referred to as
dependent variables. In other words, the dependent
variables depend upon the independent variables.

As an example, consider the relationship between the
total cost (T'C) of production and the quantity (Q) of
output. In neoclassical economic theory, it is claimed
that total cost depends on the level of output and so total
cost is treated as the dependent variable and output is
treated as the independent variable. The claim can be
stated more precisely as TC = f(Q). According to this
mathematical statement of the relationship, total cost is a
function of output. This function, which plays a key role
in neoclassical microeconomic theory, is known as the
cost function. Neoclassical economists assert that the
relationship is a positive one for a single firm. That is, as
production increases, the total cost of production rises.
Figure 1.4 represents the relationship as both linear and
positive.
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Figure 1.4; A Graph of the Total Cost (TC) Function

Total Cost
(TC) _TC

Cuantity of Cutput
Q

Frequently, students have a difficult time placing
variables other than x and y on the horizontal and vertical
axes. Because we are interested in economic applications,
we will generally use variables other than the highly
abstract x and y variables. That is, the variables on the
axes measure specific economic quantities. In this case,
we are measuring the daily cost of production in dollar
terms and the daily production of output in physical
terms (e.g., boxes of cereal).

In Figure 1.5, a series of points may be found in the
graph with a straight line connecting the points.
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Figure 1.5: The Relationship between
Qutput and Total Cost
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Each point represents a combination of daily cost and
daily output. Point v is especially significant. At point v,
daily output is zero and yet the firm still incurs a positive
amount of cost. That is, the firm incurs $60 of cost even
though its output level is zero. How is this combination
possible? Well, firms must incur costs even when they do
not produce any output. For example, a firm that has a
factory must still pay rent. Because this amount of cost
does not appear to depend in any way on the amount
of output produced, it is referred to as total fixed cost
(TFC). As the level of output rises, total production cost
also rises and so any amount over and above the fixed cost
of production is referred to as total variable cost (TVC).

It should also be noted that this claim that a positive
relationship exists between total cost and output
assumes that other variables are held constant. For
example, a change in rent would certainly affect total
cost even though the output level remains unchanged. A
rise in rent, for example, would increase the cost of fixed
capital assets for the firm and would increase total cost
at every output level. The cost curve would thus shift in
an upward direction. The ceteris paribus assumption
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would be violated in that case, as shown in Figure 1.6,
and the upward shift would be the result of a change in
the firm’s total fixed cost.

Figure 1.6: An Upward Shift of
the Total Cost Function

T _TC
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It is also possible to write the cost function that exactly
fits the data shown in Figure 1.5. To accomplish this task,
it is necessary to first determine the slope of the cost
function, which can be achieved using any two
combinations of output and cost from the table in Figure
1.5. For example, if we use points x and y, then we can

calculate the slope as follows:
ATC __ 180-140 _ 40 _ 1

AQ 240-160 ~ 80 2

The slope in this case is 1/2 or 0.50, which means that
a 1 unit increase in output is always associated with a
$0.50 increase in total cost. Because the slope tells us
the additional cost that the firm incurs when production
increases by 1 unit, it is referred to as the marginal cost
of production. As explained in the chapter on production
technology and cost, a constant marginal cost at every
level of output is not to be expected, and neoclassical
economists typically make a different assumption about
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the impact of output changes on marginal cost. We will
return to this topic in Chapter 7.

Next, we write the cost function using the following
form:

TC =TFC +4%Q

In this function, TFC represents total fixed cost and
(ATC/AQ)Q represents total variable cost. TFC is also
the vertical intercept in the graph of the cost function. As
mentioned previously, the slope is ATC/AQ. Finally, TC
and Q remain as variables in the function. To determine
the amount of total fixed cost, we can pull that
information directly from the table in Figure 1.5. That is,
when the output level is zero, the cost of production is
$60. If that information was not directly available in the
table, then that information could be obtained by
plugging the slope into the cost function and using any
single point in the table. For example, if we use point w,
then we obtain the following result:

100 = TFC + 1(80) = TFC = 60

With this information, we can now write the cost
function that fits the data as follows:

TC =60+ 1Q

Additionally, it is possible to use this cost function to
carry out economic forecasts of expected future levels
of production cost. That is, it is possible to predict the
level of cost for other levels of output, assuming this
linear relationship continues to hold. For example, if we
want to predict the cost of production when output is
120, then we can simply plug the output level into the
cost function that we just found as follows:
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TC = 60 + 3(120) =120

That is, the predicted level of cost is $120. In this
example, the total fixed cost and the total variable cost
are both $60.

A Review of Basic Mathematical Concepts

In this section, a few basic mathematical concepts will be
reviewed. We will make use of these concepts in later
chapters and so it is important to have a firm grasp of
them. In this chapter, we have discussed the concept of
the slope of a straight line. At times, we will encounter
straight lines that are either perfectly horizontal or
perfectly vertical as shown in Figure 1.7.

Figure 1.7: Two Extreme Cases

Y y
= V=¥
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The reader might recall that the vertical line has a slope
that is undefined (or one that we might say is infinite).
Similarly, the reader might also recall that the horizontal
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line has a slope that is equal to zero. It is important,
however, to know also why these slopes are the correct
ones. To prove that these slopes are the correct ones, we
need only select two points on each line and calculate the
slope. For example, if we select points (x1, y1) and (x2, y2)

on the vertical line and then calculate the slope, we obtain

the following:

Ay _ ve—y _ - .
Ar = zp—z; 0~ % (or undefined)

Similarly, if we select points (x1, y1) and (x2, y2) on the

horizontal line and then calculate the slope, we obtain

the following:
Ay _ - 0 _

Az To—1T1 To—x]

At other times, we will encounter lines that are not
straight. These nonlinear curves do not have constant
slopes but rather variable slopes. That is, the slope varies
all along the curve in question. Readers who have taken a
differential calculus course know that these slopes can be
calculated using differentiation techniques.

In this book, we use a simpler approach to measuring
slope at a point on a nonlinear curve. According to the
tangent line method, the slope of a nonlinear curve at a
specific point is equal to the slope of the unique straight
tangent line that just touches the curve at that point. For
example, Figure 1.8 shows an example of a nonlinear
curve.
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Figure 1.8: The Slope of a Nonlinear Curve

In Figure 1.8, a unique straight tangent line is drawn
through point A such that it just touches the nonlinear
curve at that point. The slope of the curve at point A is
easily computed by calculating the slope of the tangent
line as follows:

Ay _ —40 _ -4

Az — 30 3

The reason that the straight tangent line must be unique
is that without uniqueness the slope may be impossible
to calculate. An example illustrates the point. Consider
the absolute value function, which has the following
form:

y = |z|

Figure 1.9 shows how the graph of this function appears
in a two-dimensional space.
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Figure 1.9: A Graph of the Absolute Value Function

If the reader tries to draw a straight tangent line that just
touches the curve at point (0,0), also known as the origin,
to determine the slope, then it should become clear that
this method fails to provide a satisfactory result. It is
true that one can draw a straight tangent line that just
touches the curve at the origin. The problem, however,
is that many different tangent lines (in fact, an infinite
number) can be drawn that just touch the curve at the
origin. Therefore, a unique straight tangent line cannot
be drawn that just touches the curve at the origin. For
this reason, the slope is not defined at that point. In the
language of calculus, the curve is not differentiable at the
origin. At different points throughout this book, a curve
will be drawn that contains a sharp corner or edge like the
one in Figure 1.9. When such examples arise, the reader
should recall that the slope is not defined at these points.

Finally, it will sometimes be necessary to determine the
equation of a straight line when only given two points.
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For example, suppose you are given the points (4,5) and
(12,3), and then are asked to find the equation of the
straight line that passes through the two points. These
points as well as the straight line that connects them are
represented in Figure 1.10.

Figure 1.10: A Straight Line Connecting Two Points

To obtain the equation of the straight line, it is necessary
to first find the slope (m) as follows:

m— Dy _ 53 _ 2 _ _

Az — 4-12 7 -8 T

W[

Once the slope is calculated, it is then possible to use one
of two different approaches. One approach is to use the
point-slope form of the equation, which is y - yp = m(x
- x0). In this equation, (xo, yo) refers to any point on the
line. Plugging in (4,5) as well as the slope leads to the
following result:

y—5=—3(z—4)
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Solving for y yields the result below:
y=—3r+6

Plugging in (12,3) and the slope would have led to the
same result. The second approach involves the use of the
slope-intercept form of the equation, which isy =
mx+b. Plugging the slope and point (12,3) (or any other
point on the line) into the equation yields the following
result:

3=-112)+b

Solving the equation for b yields the result below:
b=6

We thus obtain the same result that we obtained when
we used the point-slope form of the equation. That is:
y=—3c+6

The mathematical concepts used in this textbook are
relatively basic. The challenge is not so much in the
mathematics but rather in the application of
mathematical concepts to economic life. This review of
basic mathematics is only intended to provide the reader
with a helpful refresher as we begin our exploration of a
wide variety of economic theories.

Following the Economic News

According to Harvard economist Raj Chetty, economics
is a science.'! In an opinion piece in The New York Times,
Chetty acknowledged that the “root cause” of many
disagreements in the field of economics is “our limited
ability to run experiments.” He pinpoints the practical
and ethical costs of economic experiments as the
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problem. Nevertheless, he argues that “economists have
recently begun to overcome these challenges by
developing tools that approximate scientific experiments
to obtain compelling answers to specific policy
questions.” He compares these advances in economics to
“micro” advances in medicine (e.g., research on therapies
for heart disease) even as “macro” questions (e.g., the
determinants of health) remain the subject of
considerable debate. As an example, he considers the
claim that extending unemployment benefits increases
unemployment rates by reducing workers’ incentives to
look for jobs. Several studies have compared
unemployment rates in states that have extended
unemployment benefits with those in states that have not
extended benefits. He compares these studies to medical
studies in which one group receives a treatment while
another group does not receive it. That is, the control
group does not receive the treatment. The studies
uniformly found only a small positive impact on the
amount of time people spent out of work when
unemployment benefits are extended. Despite the
analogy to medical experiments, the reader should keep
in mind how much easier it is to control other factors
when medical experiments are performed with subjects
who are selected based on certain common
characteristics. To what extent economics should be
considered a science like medicine or physics is an issue
that the reader should reflect on periodically while
reading this book.

Summary of Key Points

1. Economics is best understood as an intellectual
discourse about key social processes in our
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society and how those processes affect human
well-being.

Economics is a relatively young discipline that
developed during the transition from feudalism
to capitalism in Western Europe.

Adam Smith, David Ricardo, and Karl Marx
were central figures in the evolving discourse of
political economy in the eighteenth and
nineteenth centuries.

Neoclassical economics dominates the discourse
of economics today, and it is the perspective that
is almost always presented to students in college
economics courses as simply “economics.”

Aside from the neoclassical school, all other
schools of economic thought may be regarded as
practicing heterodox economics.

The neoclassical entry point includes given
resources, given technology, and given
preferences, and its logic is one of unidirectional
causality.

The distinction between positive economics and
normative economics is central to neoclassical
economics, and it is controversial.

The ceteris paribus assumption is the central
assumption in all neoclassical economic models.
Independent variables are causes and dependent
variables are effects in neoclassical models.

The cost function asserts that a positive
relationship exists between output and total cost,
other factors held constant.

The equation of a straight line passing through
two points on the line may be found using either
the point-slope form or the slope-intercept
form.
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Problems for Review
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1. Suppose a reduction in income taxes occurs in
the same year as a decrease in economic growth.

o Is the relationship between these
variables positive or negative?

> Would you expect a positive relationship
or a negative relationship between these

variables?

o [If these variables are not related in the

way that you were expecting, what
might be a possible reason?

2. On a graph, plot the points (7,8) and (1,4).
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3. Using the graph you drew in response to
question 2, connect the points with a straight
line.

o Using point-slope form, write the
equation of the straight line that passes
through the points.

o Using slope-intercept form, write the
equation of the straight line that passes
through the points.

4. Using the graph in Figure 1.11, use the tangent
line method to determine the slope at point C.
Assume the line also passes through point D
when calculating the slope.

Figure 1.11: Problem 4

5. Using the data below, write the cost function
using the form TC = TFCHATC/AQ)Q. Then
draw the function on a graph with TC on the
vertical axis and Q on the horizontal axis. Be
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sure to label both axes correctly. Also identify
the level of total fixed cost on the graph.

Quantity (Q) Total Cost (TC)
90 70
180 100
270 130
360 160
450 190
540 220
Notes

For an advanced analysis of how these developments occurred,
see Mirowski (1991).

The discussion of the neoclassical method described in this
chapter draws upon ideas presented in Contending Economic
Theories by Wolff and Resnick (2012).

Wolff and Resnick (2012), p. 37.

Ibid.

Tbid. Pp. 35-36.

Ibid. Pp. 35.

Ibid. Pp. 38.

Ibid. Pp. 36.

Robinson’s quote is from Hunt (2002), p. 465.
Wolff and Resnick (2012), p. 7.

Chetty, Raj. “Yes, Economics Is a Science.” The New York Times.
October 20, 2013.






CHAPTER 2

WHAT IS A GOOD SOCIETY?

Goals and Objectives:
In this chapter, we will do the following:

1. Describe different perspectives of what
constitutes a good society

2. Define the economic problem as understood

within neoclassical economics
3. Identify the key prerequisites of economic
efficiency in neoclassical economics

4. Analyze the production possibilities model of

neoclassical economics

5. Develop two essential measures of opportunity

cost that neoclassical economists use

6. Explain how economic efficiency is represented

in the production possibilities model

7. Apply the production possibilities model to a

number of different situations
8. Build a classification scheme for different
economic systems

Competing Perspectives of What Constitutes a Good

Society
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The question of what constitutes a good society is one
that has been discussed and debated for thousands of
years. Many different answers have been offered, and no
single answer is universally recognized as the best
answer. The question was of interest in Ancient Greece.
In The Republic, Plato described what he regarded to be
the ideal society. Plato’s ideal society was hardly a
democracy. In fact, it contained a strict social hierarchy.
For Plato, the best society was one in which the
philosopher-kings ruled. This structure worked out well
for Plato since he was a philosopher himself! The reason
Plato regarded this feature to be an essential one in his
ideal society is that philosophers were the wisest
members of society. As a result, only they could be
trusted to make decisions that would best serve the
population. This class-based society also included a
warrior class and a class of slaves, leading many to reject
this notion of the ideal society.

Sir Thomas More offered another perspective on the
question in the sixteenth century with the publication of
his book Utopia. More approached the question from a
Christian perspective in this famous work. In Utopia,
More describes a fictional island named Utopia that is an
ideal one from his perspective. The island of Utopia
consists of several cities spread out across the island. The
Utopians rotate living in the city and in the countryside.
Their economy is based on communally owned property
and the free distribution of necessities. They also have a
short, six-hour workday and the least pleasant work is
performed by slaves. The slaves are mostly criminals and
prisoners of war. Freed from the toil of work, the
Utopians were free most of the day to enjoy socializing
with one another and learning about new subjects.
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Mohandas Gandhi, the leader of the independence
movement in India during the twentieth century, had a
different perspective on what constitutes a good society.
Gandhi advocated economic self-sufficiency,
protectionism for local economies, and the avoidance of
materialism.! The emphasis on local production and the
resistance to long-distance trade in Gandhi’s economic
philosophy stem from the British legacy of colonialism
in India. In the nineteenth century, a flood of British
imports of cheap cloth helped bring about a rapid
decline of the Indian textile industry. To this day, Indians
have serious concerns about the possible consequences
of unrestricted imports for domestic producers. An
avoidance of materialism and excess consumption stems
from a belief that spiritual values would suffer from an
excessive devotion to the acquisition of material wealth.
Gandhi also emphasized elevating the worst-off
members of society in the pursuit of greater equality and
a sense of brotherhood.?

Islamic economists hold a different vision of what
constitutes a good society. Muslims believe that in the
seventh century, God spoke to the Prophet Mohammad
through the angel Gabriel.’ These revelations were
subsequently recorded in the Quran, and Mohammad’s
other declarations are documented in the Hadith.* These
texts form the basis of the Islamic law code.” According
to Islamic economists then, the ideal society is one that
adheres strictly to Islamic law as set forth in the Quran
and the Hadith. Whereas western nations abide by the
principle of the strict separation of church and state,
[slamic nations often have governments in which church
and state are merged. These theocratic governments
have the power to enforce compliance with Islamic law.
Key features of Islamic economics include profit-sharing
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but a prohibition on the payment of interest, proper
consumption that excludes the consumption of alcohol
and pork, a wealth tax for redistribution to the poor, the
avoidance of uncertainty (e.g., gambling), and a belief in
universal brotherhood.®

Another thinker who advocated an ideal society in the
nineteenth century was Karl Marx. Marx’s advocacy of
socialism (and ultimately communism) is somewhat
unusual in that he did not specify with much precision
how these superior societies were supposed to work.
Instead, he concentrated his attention on the exploitative
nature of market capitalism with the belief that his
critique would ultimately lead to a revolutionary
socialist transformation of human society. In Marx’s
theory, the capitalist class (the bourgeoisie) exploits the
working class (the proletariat) within capitalist societies.
According to Marx, the working class will eventually
establish a society in which working people own the
means of production in common and all class
distinctions are abolished. Although Marx’s description
of the future socialist society is incomplete, he argued
that workers would be compensated according to their
work and would contribute to production as they are
able. In the later communist society, workers would be
compensated according to their need and would
contribute to production as they are able.

The novelist and philosopher Ayn Rand is another
thinker who offered a vision of the ideal society in the
twentieth century. According to Rand, capitalism is the
ideal society, as it is the only society, in her opinion, that
protects human rights. For Rand, human rights are not
granted by God, or society, or the state. Rather, rights
derive from the very nature of human beings. These
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rights include the right to life and the right to property.
That is, each individual human being has a right to do
with his or her life or property whatever he or she
wishes, provided he or she does not interfere with
anyone else’s rights. Therefore, no one has the right to
take another person’s life or property without first
obtaining that person’s consent. For that reason, the
voluntary exchange of property is the only kind of
transaction that respects the right to property. Market
capitalism is thus the ideal society in Rand’s view.
Furthermore, the state has one function only and that is
to protect the individual rights to life and property. If the
state acts in a way that violates these rights, then it acts
immorally.”

Alongside all these competing perspectives of the ideal
society is the neoclassical perspective that the ideal
society is the one that achieves efficiency. Simply put, the
ideal society is the one that obtains the most advantages
with the least use of resources. It may also be thought of
as the avoidance of all waste. In the next section, we
begin to explore the neoclassical concept of efficiency. As
the reader will soon discover, neoclassical economists
have a more complicated definition of efficiency than the
brief definition offered in this section. Nevertheless, it
should be clear that neoclassical economists possess their
own concept of the good society.

The Economic Problem and the Scarcity of Resources

According to neoclassical economists, all human
societies face the same basic problem, regardless of
whether we are discussing a primitive tribal community
or a modern, highly advanced industrialized economy.
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The economic problem, as it is called, may be stated as
follows:

+ How can society best transform scarce and
limited economic resources with its given state
of technology into goods and services in the
presence of unlimited and insatiable human
wants?®

Figure 2.1 connects the key components of the economic
problem.

Figure 2.1: The Economic Problem

SCARCE Technology GOODS &
RESOURCES SERVICES

At first glance, it might appear that the situation is
entirely hopeless. The reason is that the resources used
for production are limited and yet human wants are
claimed to be limitless. It is, therefore, impossible to
completely solve the economic problem. An infinite
amount of production would be necessary to satisfy
unlimited wants and that is simply impossible. It may
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be clear now why neoclassical economics is regarded as
the dismal science. It begins with a problem facing all
of humanity that can never be solved! What is the ideal
society then if all societies confront this insoluble
problem?

Before we investigate this issue further, it will be helpful
to explore what neoclassical economists mean when they
refer to resources. Resources, also referred to as factors
of production or inputs, are classified into three
different categories: land, labor, and capital. Land (T)
refers to natural resources. That is, land includes all
elements of production that are not previously passed
through some production process, such as rivers, forests,
and minerals that have not yet been extracted. Capital
(K) is understood by neoclassical economists to mean
something very different from what businesspeople
often mean when they refer to capital. Businesspeople
often have in mind a sum of money that is used to start a
business. Occasionally, economists refer to financial
capital when they wish to use the meaning that
businesspeople assign to capital. Because economists are
primarily interested in physical resources, however, they
define capital as physical goods. Specifically, when
neoclassical economists refer to capital, they have in
mind goods that are used to produce other goods,
including machinery, tools, and production plants.
Similarly, the neoclassical use of the term investment (I)
is rather different from the way the term is used in the
financial services industry. Instead of referring to
financial investments in stocks and bonds, neoclassical
economists have in mind the growth of capital through
time by means of production or purchase.

At this stage, it will be helpful to distinguish between two
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types of variables: stock variables and flow variables. A
stock variable is a variable that is measured as of a point
in time. A flow variable, on the other hand, is a variable
that is measured per unit of time. For example, a
household’s wealth is a stock variable. That is, as of this
moment, the household’s total assets minus its debts can
be measured in dollar terms (e.g., $250,000). The income
of the household, on the other hand, is a flow variable.
Household income can be measured in dollar terms, but
the period must be specified. For example, it is not
helpful to state that household income is $75,000. Is the
income level $75,000 per year, per month, or per week?
Similarly, capital is a stock variable, and investment is a
flow variable. The capital stock may be 500 factories, but
the amount of investment may be 15 factories per year.

Finally, labor (L) refers to the work that individuals
perform. It may be measured as a stock variable or as a
flow variable. For example, the size of the labor force
might be measured in terms of the number of individual
workers available for work at this moment, in which case
it would be measured as a stock variable. On the other
hand, it might be measured in terms of hours of
employment each year, in which case it would be
measured as a flow variable. Depending on the problem
being considered, it may make sense to measure labor as
a stock variable or as a flow variable. To avoid errors, it
is important to know which type of variable has been
chosen for the measurement of labor, capital, or land.
Furthermore, regardless of how these variables are
measured, it is crucial to remember that they are always
regarded as scarce.

It should also be mentioned briefly that technology here
means nothing more than the methods or techniques
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that are used to transform economic resources into
goods and services. At a point in time, the knowledge of
different production techniques is given or fixed. It is,
therefore, an additional constraint that gives rise to the
economic problem.

The Neoclassical Ideal: Economic Efficiency

It is now possible to consider what neoclassical
economists consider to be the ideal society. The ideal
society is one that achieves economic efficiency. The
concept of economic efficiency in neoclassical theory has
three key components. If any one of these three
components is missing, then economic efficiency is not
being achieved. First, the full employment of all
resources must be achieved. That is, all land, labor, and
capital must be fully used for production. Granted, it is
necessary to consider efficiency in the use of resources
over time. For example, if we use all our natural
resources this year, then we will have nothing left in
future years. As a result, it is necessary to distinguish
between static efficiency, which refers to efficiency in
the present moment, versus dynamic efficiency, which
refers to efficiency over time. Although questions of
sustainability are very important, our focus will be only
on static efficiency in this chapter. That is, given the
amount of resources our society has available in the
present period, if all these resources are employed then
full employment is achieved.

The second requirement for economic efficiency is
productive efficiency, which refers to the least-cost or
cost-minimizing method of production. It is possible
that all resources are fully employed but not in the least
cost manner. For example, suppose that for one day the
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heart surgeons trade places with the professional
basketball players. Everyone continues to be fully
employed but now they are employed in a way that is
rather costly. The heart surgeries that take place that day
will have a very high cost indeed, and the basketball
games will probably not be especially well played.

The third requirement for economic efficiency is
allocative efficiency, which refers to the most desirable
mix of goods. That is, it is possible that all resources are
fully employed and in the least-cost way but that the
goods that are produced are not at all what people want
to consume. For example, suppose that all that is
produced in the economy is silly string. Everyone may
have a job, but consumers will have no food, housing, or
clothing to consume.

To sum up, for an economy to achieve economic
efficiency, it must fully employ its resources in the least-
cost manner and produce the combination of goods and
services that consumers most desire. That is, full
employment, productive efficiency, and allocative
efficiency must all be achieved. The reader should note
that an economy that achieves economic efficiency does
not solve the economic problem. Instead, an
economically efficient economy does the best that it
possibly can in the face of the insoluble economic
problem. The economically efficient economy is,
therefore, the ideal society according to neoclassical
economists. It is natural to ask which form of society will
achieve this ideal outcome. We will return to this
question towards the end of this chapter. In the next
section, we will see how the different components of
economic efficiency may be represented in an economic
model.
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The Production Possibilities Model

In this section, we will consider how to represent the
economic problem within the context of an economic
model called the production possibilities model. The
model is a graphical depiction of the economic problem
confronting any form of society. That is, because the
economic problem is one that all societies face, this
model is a completely general one in the sense that
nothing is assumed about the type of economic system to
which it applies. As with all economic models, it is
necessary to identify the assumptions of the model. The
model has several assumptions. It is assumed that the
society only produces two goods, and they are measured
in physical terms. The first assumption that the goods
are measured in physical terms is significant because it is
consistent with the notion that the model may apply to
any form of society. Strictly speaking, the goods should
not be measured in monetary terms because the
economy being considered many not have money at all.
It may be a barter economy or have some other
mechanism of resource allocation and product
distribution.

It is also assumed that the society possesses fixed stocks
of land, labor, and capital, and a fixed production
technology. The second and third assumptions that the
resource stocks and production technology are given are
central to the neoclassical entry point. Finally, it is
assumed that the society is currently achieving full
employment and productive efficiency. The assumption
of full employment and productive efficiency is one
requirement short of economic efficiency. That is,
allocative efficiency is not assumed, and so at this stage,
no assumptions are made about what society regards as
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the most desirable combination of goods. After the model
is more developed, societal preferences will be
introduced.”

Figure 2.2 shows an example of a production
possibilities schedule with a corresponding production
possibilities frontier (PPF).

Figure 2.2: A Production Possibilities Schedule

Production Combinations
Commodity A B C D E

Computers 0 60 120 180 240

Automobiles 50 45 35 20 0

Auntomobiles 1

35 +C The Production Possibilities
Frontier (PPF)

20 | D
\\

L ...I -}
060 120180240 Computers

The table may be understood in the following way. A
society may choose between production combination A,
B, C, D, or E at any given time. For each production
combination that it might choose, the society is able to
produce the corresponding combination of computers
and automobiles. For example, if society chooses
production combination A, then it can produce both 0
computers and 50 automobiles. If it chooses production
combination B, then it can produce both 60 computers
and 45 automobiles, and so on. When each of these
production combinations is plotted on a two-
dimensional graph, a line can be drawn that connects
them. This line is referred to as the production
possibilities frontier (PPF). By assumption, each point on
the PPF represents a combination of automobiles and
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computers that fully employs society’s resources using
the least-cost method of production (ie., the best
available production technology).

The production possibilities model teaches us two
important lessons. The first lesson is that all societies
face tradeoffs. One can easily observe from looking at
the table in Figure 2.2 that an increase in the production
of one of the goods necessarily leads to a reduction in the
production of another good. Similarly, the negative slope
of the PPF also indicates that society faces tradeoffs. As
society moves along the curve from one production
combination to another, a rise in the production of one
good is only achieved due to a reduction in the
production of another good. Another way of stating that
all societies face tradeoffs is to state that all societies
incur opportunity costs. The opportunity cost of an
option X is the next best alternative Y that must be
sacrificed to obtain X. Individuals incur opportunity
costs all the time. The reader has chosen to read this
book rather than take a nap, which might be the next
best alternative. The opportunity cost of reading the
book is the nap that cannot be taken. Similarly, societies
incur opportunity costs. If society desires more
computers, then it can only obtain additional computers
by sacrificing the production of a certain number of
automobiles. Due to full employment and productive
efficiency, it is only possible to increase computer
production by shifting resources away from the
production of automobiles and towards computers. The
loss of resources in the automobile sector is the reason
that automobile production declines.

The second lesson that we learn from the production
possibilities model is that all societies face increasing
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opportunity costs. That is, the opportunity cost of
producing an additional unit of a good rises as more of it
is produced. To really understand this concept, it is
necessary to have a way of measuring opportunity cost.
Otherwise, it does not make much sense to claim that
opportunity costs are increasing. We have two ways of
measuring opportunity cost.'® The first way of
measuring opportunity cost involves the use of
something called total opportunity cost. The best way
to understand total opportunity cost is to consider an
example. Using the table from Figure 2.2, the reader will
observe that if society produces 120 computers, then the
entire amount of automobile production lost is 15
automobiles. That is, automobile production falls from
50 automobiles to 35 automobiles. In this case, the total
opportunity cost of producing 120 computers is 15
automobiles. The reader should notice that the
opportunity cost of a given amount of production of one
good is always stated in terms of the other good that is
lost. To consider a similar example, the total opportunity
cost of 45 automobiles is 180 computers (because
computer production falls from 240 to 60).

A second way of measuring opportunity cost, referred to
as marginal opportunity cost, requires that we only
look at small or marginal changes in the production of
one good and the subsequent impact on the production
of another good. For example, using the information
from the table in Figure 2.2, we observe that an increase
in computer production from 60 to 120 computers leads
to a reduction in automobile production from 45 to 35
automobiles. That is, the marginal opportunity cost of
the additional 60 computers is 10 automobiles. To
consider a similar example, the marginal opportunity
cost of increasing automobile production from 20 to 35
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is 60 computers (because computer production falls
from 180 to 120 computers).

When confronted with discrete as opposed to
continuous data, it is sometimes necessary to calculate
marginal opportunity cost using an approximation. For
example, if we are interested in calculating the marginal
opportunity cost of the 60th computer, then we do not
have the information available in the table to answer the
question with perfect precision. That is, we would need
to see the movement from 59 to 60 computers and
observe what happens to automobile production over
this limited range. To approximate the marginal
opportunity cost in this case, we will use the next lowest
number in the table and divide the corresponding
change in automobiles by the change in computer
production as follows:

AA _ 45A-50A _ _ 54 _ —i5A
AC = 60C—0C — —80C — €

According to this calculation, the marginal opportunity
cost of the 60th computer is approximately 1/12 of an
automobile. The perceptive reader might notice that AA/
AC is also the slope of the PPF. The negative sign in our
calculation indicates that the slope of the PPF is negative,
which again implies that additional computer
production has an opportunity cost (i.e., it leads to a loss
of automobile production).

Now consider another example in which we attempt to
calculate the marginal opportunity cost of producing the
120" computer. Again, we lack the information about
how automobile production is affected when society
increases production from 119 computers to 120
computers. Therefore, we use the next lowest number
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available, which in this case happens to be 60 computers.
As before, we approximate the marginal opportunity cost
as follows:

AA _ 35A-45A _ _10A _ —§A
AC — 1200—60C — 600 — O©

Again, we observe that additional computer production
carries an opportunity cost. However, we notice in this
case that the opportunity cost has increased from 1/12 of
an automobile to 1/6 of an automobile. That is, the
marginal opportunity cost is increasing, which the
reader will recall is the second lesson that we learn from
the production possibilities model. Because neoclassical
economists argue that all human societies experience the
phenomenon of increasing marginal opportunity cost,
they elevate it to the status of an economic law, which
they call the law of increasing opportunity cost.
Because the marginal opportunity cost is measured using
the slope of the PPF, we can easily observe the operation
of this law by noting how the slope becomes steeper (and

thus the opportunity cost greater) as society moves along
the PPF.

Of course, the reader might wonder why all human
societies experience this phenomenon. After all, the
numbers were simply assumed. They were not gathered
during an empirical analysis of an actual economy. Why
then do neoclassical economists regard it as self-evident
that all human societies will experience this
phenomenon? The reason relates to the underlying
resources used in the production of the two goods. In
general, societies possess heterogeneous resources.
That is, among the resources societies use, some of the
resources are better suited to the production of one good
and other resources are better suited to the production
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of another good. If all resources were equally suited to
the production of all goods, then society would possess
homogenous resources. Because heterogeneous
resources are the general rule, however, neoclassical
economists assert that all human societies experience the
phenomenon of increasing marginal opportunity cost.

To understand why the presence of heterogeneous
resources leads to increasing opportunity cost, consider
what happens when society begins at production
combination A with O computers and 50 automobiles. As
our society shifts resources from the automobile sector
to the computer sector, computer production rises and
automobile production falls. Notice, however, that
automobile production only falls by 5 units when society
moves to production combination B. The reason is that
the first resources to be shifted to computer production
will be the resources that are best suited to the
production of computers and those that are least suited
to the production of automobiles. When society moves
to production combination C, computer production
increases by 60 units again, but this time automobile
production falls by 10 units. The reason for the larger
decline in automobile production is that the resources
shifted are now better suited to automobile production
(and less suited to computer production) than those
shifted previously. As a result, automobile production
must fall by a larger amount to obtain the same rise in
computer production that occurred previously. This
pattern continues until automobile production must fall
by a full 20 units (in the move from production
combination D to E) to obtain a 60 unit rise in computer
production. At this point, the best automobile resources
must be shifted to computer production to obtain the 60
unit rise in computer production. It is the heterogeneity
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of the resource base that generates the pattern of rising
marginal opportunity cost.

It should be noted that we could also approximate the
marginal opportunity cost of an additional automobile in
a similar manner. For example, if we wish to calculate
the marginal opportunity cost of the 45™ automobile,
then we lack the information in the table that would
allow us to calculate the answer exactly (i.e., the
movement from 44 to 45 automobiles with the
corresponding reduction in computer production). As a
result, we can approximate the marginal opportunity

cost of the 45 automobile as follows:

AC _ 60C—120C _ _ 60C _ —6C
AA — 45A-354 104 A

Again, the negative sign indicates that additional
automobile production carries an opportunity cost (i.e.,
lost computer production). The reader should notice,
however, that AC/AA is the reciprocal of the slope of the
PPF rather than the slope itself. Depending on which
good we are considering, the marginal opportunity cost
may be approximated using the slope or the reciprocal of
the slope of the PPF. The important point to remember
is that the other good is always placed in the numerator
when carrying out this approximation. The reason the
other good is placed in the numerator is that opportunity
cost is always measured in terms of the lost amount of
the other good and never in terms of the same good.

Sometimes the phenomenon of increasing marginal
opportunity cost is described in terms of the law of
diminishing returns. For example, consider the
situation in Figure 2.2 where the society begins with 240
computers and 0 automobiles. As computer production
declines in increments of 60 computers, the increases in
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automobile production become smaller and smaller.
Society can boost automobile production a great deal
initially, but the more it devotes land, labor, and capital
to the production of automobiles, the more difficult it is
to increase automobile production.

The Role of Societal Preferences in the Production
Possibilities Model

Now that we have learned the two most important
insights of the production possibilities model, we need to
consider how economic efficiency is represented in the
model. Because full employment and productive
efficiency were assumed at the outset, any point on the
PPF must satisfy these two conditions of economic
efficiency. For society to achieve economic efficiency,
however, allocative efficiency is another requirement
that must be met. The reader will recall that for society
to achieve allocative efficiency, the most desirable mix of
goods must be produced. But what is the most desirable
mix of goods for all members of society? We all have very
different preferences and so sorting out what society’s
preferences are will not be an easy task."'

We can begin to think about how neoclassical
economists address this question by dropping our earlier
assumption that money values do not exist in this
economy. If we consider an economy in which goods and
resources have monetary values, then we can use
something called cost-benefit analysis to determine the
most desirable mix of goods for a given society.!? Figure
2.3 shows how this analysis may be carried out using the
computer industry from our previous example.
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Figure 2.3: Marginal Benefit and Marginal Cost

Unit Marginal | Marginal
MB. MC Benefit Cost
MC # (mB) (mc)
0 51100 $100
5400 7P 60 900 200
3 120 700 300
MB
180 400 400
130 Computers 240 100 500

In Figure 2.3, it should be clear that as computer
production rises, the marginal opportunity cost of
production (here measured in dollar terms) increases.
This increase in marginal cost (MC) is consistent with
the law of increasing opportunity cost discussed
previously. In addition, a new concept is introduced that
we will refer to as marginal benefit (MB). The marginal
benefit of a specific unit of a good represents the
maximum dollar amount that members of society are
willing to pay for that unit. In this case, when zero
computers are produced, someone in society is willing
to pay as much as $1100 for the first computer. By the
time 60 computers are produced, the maximum amount
someone is willing to pay is $900. The reason for the
decline in marginal benefit is intuitive. As people
consume more of a good, they experience less and less
additional benefit from its consumption. Eventually, the
marginal benefit of an additional unit declines to $100
once 240 computers are produced. What we observe in
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the table and the graph then are the diminishing
marginal benefit of consumption and the increasing
marginal cost of production.

When using cost-benefit analysis to determine the most
desirable quantity of a good, it is only necessary to
compare marginal benefit and marginal cost at each step.
For example, when zero computers are produced,
someone in society is willing to pay $1100 for the first
computer, but the marginal cost to society is only $100.
The production of the first computer clearly represents a
net gain to society, and cost-benefit analysis indicates
that it should be produced. When 60 computers are
produced, a net gain to society exists from the
production of another unit because the marginal benefit
is $900 and the marginal cost is $200. The same holds
true when 120 computers are produced. In that case, the
marginal benefit of $700 exceeds the marginal cost of
$300. It should be clear, however, that the net marginal
gain (= marginal benefit minus marginal cost) is
declining as more computers are produced. The
marginal cost is rising due to the presence of
heterogeneous resources, and the marginal benefit is
declining as the population experiences a reduction in
satisfaction from each additional unit consumed.
Eventually, society reaches the point where marginal
benefit and marginal cost are equal and net marginal
gain is zero. When 180 computers are produced, the
marginal benefit to society of an additional computer is
$400, and this amount is exactly equal to the marginal
cost of $400. In a sense, society just breaks even at this
level of computer production. Although the net marginal
gain of producing another computer is zero in this case,
the computer can be produced without generating an
inefficient outcome. Any additional production,
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however, will undermine economic efficiency. For
example, if society produces 240 computers, then the

marginal cost of $500 will exceed the marginal benefit of
$100.

The general rule may be stated as follows. Society should
produce a good up to the point where the marginal
benefit of the last unit consumed equals the marginal
cost of the last unit produced. If the marginal benefit
exceeds the marginal cost of production, then society
should produce more of the good. If the marginal benefit
is below the marginal cost of production, then society
should produce less of the good. Once the point is
reached where marginal benefit equals marginal cost,
then the allocatively efficient quantity of the good is
being produced. This point occurs at the intersection of
the MB and MC lines in the graph on the right in Figure
2.4.

Figure 2.4: The Condition for Allocative Efficiency
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We can then identify in the graph on the left this quantity
of computers. It is necessary to carry out a similar cost-
benefit analysis for all goods produced in the economy.
When all goods are produced such that marginal benefit
equals marginal cost, then society has achieved economic
efficiency. That is, society is not only producing on the
PPF, indicating full employment and productive
efficiency, it is also producing at the optimal (or best) point
on the PPF from the standpoint of societal preferences,
accounting for production costs. Again, we might return
to the question of which form of society will bring about
this result? Once again, the reader is asked to wait until
the end of the chapter for the neoclassical answer to this
question.

Relaxing the Assumptions of the Model

Up until now, we have continued to maintain the basic
assumptions of the model. It is possible to relax these
assumptions, however, and allow other variables to
change. This violation of the ceteris paribus assumption
is a useful way of understanding the role that the
assumptions play. It also opens the door to applications
of the model to historical and current events.

Let’s begin by considering the assumption of full
employment of resources. Suppose the economy is
initially at point W in the graph on the left in Figure 2.5.
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Figure 2.5: Relaxing the Assumptions of the Model

* Unemployment + Economic Growth

At point W, all resources are fully employed. Now
suppose that some resources in the automobile sector
become unemployed. Even though computer production
will not be affected, automobile production will decline.
This kind of change is reflected in the movement from
point W to point X. Similarly, suppose that we begin at
point W, but then resources in the computer industry
become unemployed. Automobile production will not be
affected, but computer production will decline. A change
of this kind is reflected in the movement from point W
to point Y. Finally, suppose that resources become
unemployed in both sectors simultaneously. In that case,
we would expect to see reductions in the production of
both goods as reflected in the movement from point W to
point Z.

The important point to notice here is that the economy
moves inside its PPF when resources become
unemployed. The PPF, however, does not move. The
reason the PPF remains in the same place is that the
resources to produce goods and services still exist.
Hence, production combinations on the PPF are still
possible. These production combinations are not
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produced, however, because some of the existing
resources are idle.

It is also worth pointing out that the economy can move
inside the PPF in a similar manner for a very different
reason. Suppose that all resources are fully employed at
point W, but then the automobile industry fails to use the
least-cost method of production in that industry. In that
case, the cost-minimizing production technology still
exists, but it is not being used. As a result, automobile
production declines below the maximum amount
possible for that level of computer production, and the
economy moves from point W to point X. Notice that
resources are still fully employed at point X in this
example. The reader should consider how similar
failures to use the least-cost methods of production may
lead to movements from point W to points Y or Z.
Finally, such movements inside the PPF may involve a
combination of the failure to fully employ society’s
resources and the failure to use the cost-minimizing
production technology.

Another possible change worth considering involves a
change in the amount of resources available to society.
Suppose that the economy acquires additional stocks of
land, labor, or capital. In that case, it will be possible to
increase the production of both goods beyond
combinations available on the PPF. The entire PPF will
shift outwards in that case, and society will be able to
produce more of both goods. Such an expansion of
society’s production capabilities is referred to as
economic growth. This case is represented in the graph
on the right in Figure 2.5. Similarly, a loss of resource
stocks due to war, population decline, or sale will lead to
an economic contraction, or an inward shift of the PPF.
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The reason the PPF shifts inward in this case is that the
resources themselves have been lost. This loss of
resources is very different from the unemployment of
existing resources. In the latter case, the resources still
exist, but they are not employed. In the former case, the
resources are no longer available at all and so society’s
production possibilities have changed.

Outward and inward shifts of the PPF may also result
from a change in the existing state of technological
knowledge. If society discovers new production
technologies then it will be possible to produce
production combinations that are beyond the initial PPF.
That is, greater production of both goods becomes
possible and economic growth occurs. On the other
hand, a loss of production technology would lead to an
economic contraction and an inward shift of the PPF. A
loss of production technology may not seem like a very
likely scenario, but it can occur if, for example, skilled
workers begin to lose their skills due to long spells of
unemployment. In this case, the knowledge of how to
produce is lost, which is a very different scenario than
the situation mentioned previously involving a failure to
use the best available production technology.

Applications of the Production Possibilities Model

We now have all the tools necessary to apply the
production possibilities model to concrete situations.
For example, consider the case of U.S. economic growth
during the twentieth century. A number of factors led to
the rapid expansion of the U.S. economy during that
period, including population growth, growth of the
nation’s capital stock, and technological change. This
situation is depicted in the graph on the right in Figure
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2.5. Economic historians generally agree that, even
though each of these factors contributed to the growth of
the U.S. economy, technological change had the greatest
impact and made possible the large increase in living
standards that occurred during this period.

Another application involves the role of investment in
the economy. The reader should recall that investment
refers to the growth of the capital stock through time. To
explore the implications of an increase in investment, we
might begin by treating capital goods and consumer
goods as our two goods in the production possibilities
model. This approach departs a bit from our earlier
presentation in that capital goods are simultaneously
treated as a produced good and as a resource. Figure 2.6
shows an example of two different economies that have
capital goods and consumer goods as their produced
outputs.

Figure 2.6: The Role of Investment

* Slower Growth * Faster Growth

C C

C: Consumer Goods
K: Capital Goods



152 DANIEL E. SAROS

In the graph on the left in Figure 2.6, one can see that
the economy is producing a great deal of consumer goods
and relatively few capital goods at point A. Because the
economy invests little in new capital goods, the capital
stock grows only slowly. Therefore, the PPF experiences
a relatively small outward shift and the growth rate of
the economy is relatively low. In the graph on the right,
on the other hand, the economy produces a great deal of
capital goods and relatively few consumer goods. Because
it invests so much in new capital goods, the capital stock
grows very rapidly and the production possibilities
expand rapidly as well, as indicated by the outward shift
of the PPF. It is sometimes argued that the Japanese
economy grew much more rapidly than the U.S. economy
during the post-World War II period precisely because
the Japanese invested so much in new capital. The high
saving rate among Japanese households made possible
the accumulation of funds in banks, which then were
loaned to Japanese corporations who used the funds for
investment purposes. The so-called Japanese Miracle,
which included extremely rapid annual growth rates, was
the consequence. At the same time, U.S. consumers were
eager to consume after having experienced considerable
deprivation during the Great Depression and the
subsequent period of wartime rationing. Because
Americans spent a great deal of their income and saved
little, the economic growth rate was lower than Japan’s
during this period. In general, the example illustrates that
a tradeoff exists between present consumption and future
consumption. Just as individuals might postpone present
consumption to expand their future consumption
possibilities, entire societies may also postpone present
consumption and consume more in the future. Similarly,
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societies that consume a great deal today should not
expect as much consumption in the future.

Another possibility is that an economy experiences
unbalanced growth. This situation arises when one
industry acquires additional resources or production
technology without much of a change occurring in the
other industry. When such a change occurs, the PPF
shifts outwards, but the shift is skewed in favor of the
industry that acquired significantly more resources or
production technology. This situation is depicted in
Figure 2.7.

Figure 2.7: Unbalanced Growth

Agricultural Goods

Figure 2.7 suggests that unbalanced growth has occurred
in favor of the production of steel. This situation has
arisen at times in the history of the steel industry when
new steel furnaces were introduced. For example, the
introduction of the open-hearth furnace that replaced
Bessemer furnaces in the late nineteenth century and the
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introduction of the basic oxygen furnace that replaced
the open-hearth furnace in the mid-twentieth century led
to growth in the steel industry (and in steel-consuming
industries) that was more rapid than in other sectors.
In general, it would be unusual for resource gains or
technological advances to have a uniform impact across
all industries leading to perfectly balanced economic
growth. Therefore, when economic expansions occur, we
should expect to observe unbalanced growth.

Of course, it is also possible for an economy to
experience an unbalanced contraction. This situation
arises when one industry loses resources or production
technology without much of a loss occurring in another
industry. When such a change occurs, the PPF shifts
inwards, but the shift is skewed in a manner that
negatively affects the industry that lost significantly
more resources or production technology. This situation
would also look like Figure 2.7 with a reversal of the
arrows. In that case, the greater contraction would occur
in the steel industry. These kinds of unbalanced
contractions often occur in the case of natural disasters,
such as tsunamis and hurricanes. For example, the 2004
tsunami, which created devastation in many nations in
southeast Asia, mostly harmed the fishing and tourist
industries while manufacturing and other industries
located further from the coastline were left relatively
unaffected.

It is also possible that one industry experiences
economic growth while another industry experiences
economic contraction. This situation is depicted in
Figure 2.8.
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Figure 2.8: A Combination of Growth and Contraction
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In Figure 2.8, the agricultural sector contracts at the same
time that the military goods sector expands. This change
might occur because the amount of arable land available
diminishes due to soil erosion. At the same time, new
production technologies in the production of military
weaponry might lead to an expansion in that sector. In
spite of this possibility, in many market economies, it
is common to observe most industries contracting or
expanding at the same time, albeit in an unbalanced way.

Let’s consider a final example that demonstrates how the
production possibilities model can link together several
different regional economies. In the late 1970s and early
1980s, a phenomenon that came to be known as
petrodollar recycling occurred. This process involved the
United States purchasing large quantities of oil from
Middle Eastern nations such as Saudi Arabia and
Kuwait. The large accumulations of “petrodollars” that
these nations received from the oil sales could not be
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profitably invested in their own economies given their
low levels of economic development. As a result, the
surplus dollars were recycled in the sense that they were
used to purchase U.S. financial investments such as
bonds. Figure 2.9 shows how U.S purchases of Middle
East oil led to an expansion of production possibilities in
the United States.

Figure 2.9: Historical Application:
Petrodollar Recycling
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At the same time, the loss of oil resources led to a
contraction of production possibilities in the Middle
East, particularly because a large amount of the
petrodollars received were not used to obtain more
resources or improved technology. Instead, as Figure 2.9
shows, the dollars were recycled through the purchase of
U.S. financial assets. Additionally, U.S. banks loaned the
petrodollars to Latin American nations, including
Mexico, Brazil, and Argentina. These funds were badly
needed due to high oil prices, but they were also used for
an expansion of these nations’ production possibilities,
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as shown in Figure 2.9. Once interest rates began to rise
in the early 1980s in the United States, however, the
burden of the rising debt became too great for these
Latin American nations. Mexico defaulted on its debt in
1982. The ensuing panic led U.S. banks to restrict their
lending to Latin American nations. The consequence was
a sharp rise in unemployment, stagnant economic
growth, and falling incomes. The economic boom in
Latin America represented in the movement from D to E
in Figure 2.9 was followed by a bust as represented in the
movement from E to F. Because this process appeared to
benefit the United States at the expense of Latin
American nations, many critics have accused the U.S. of
developing a neocolonial relationship with these
nations."

The Neoclassical Classification Scheme for Economic
Systems

Even though the production possibilities model is a
completely general model in that it may be applied to any
economic system, neoclassical economists are primarily
interested in understanding how market capitalist
economies function. To better understand the
differences between alternative economic systems, we
will consider the neoclassical classification scheme for
economic systems in this section.

According to neoclassical economists, economic systems
have two primary elements.'* The first element is the
form of property ownership. Property ownership may
take different forms, but the two forms that neoclassical
economists consider to be the worthiest of our attention
are private ownership and state ownership. Private
ownership refers to ownership of the means of
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production and land by private citizens whereas state
ownership refers to ownership of means of production
and land by the government. The second element is the
allocation mechanism that is used to allocate resources
and to distribute goods and services. Different
allocation mechanisms exist as well, but the two types
that neoclassical economists consider to be the worthiest
of our attention are market allocation and centrally
planned allocation. Market allocation refers to the
allocation of resources and the distribution of goods and
services by means of markets. That is, resources and
goods are transferred from buyers to sellers in the
competitive marketplace where prices for these items are
established by the free interaction of economic agents.
Centrally planned allocation, on the other hand, involves
the allocation of resources and the distribution of goods
and services according to a central plan developed by
government officials.

Because two forms of property ownership and two types
of allocation mechanism have been identified, it is
possible to name four possible economic systems based
on how we mix and match these different elements.
Figure 2.10 reveals that the neoclassical classification
scheme gives rise to two types of market systems and
two types of command systems.
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Figure 2.10: A Neoclassical Classification
Scheme for Economic Systems
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Market capitalism is the economic system that combines
private ownership of the means of production and land
with market allocation of resources and goods and
services. Presently, most of the nations on Earth are
either market capitalist economies, or they are in the
process of transition towards market capitalist
economies. The United States, Japan, Germany, the
United Kingdom, Canada, Mexico, and so on, can all be
regarded as market capitalist economies.

Not long ago, however, the defenders of market
capitalism were engaged in a bitter dispute with the
defenders of command socialism. In fact, these two
economic systems were in direct competition with one
another during the Cold War which ended with the
dissolution of the Soviet Union in 1991. Command
socialism merges state ownership of land and the means
of production with a centrally planned allocation of
resources. During the Cold War, many nations could be
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regarded as possessing command socialist economies,
including the Soviet Union, the People’s Republic of
China, Cuba, and many other nations. Today, only Cuba
and North Korea possess economies based on the
traditional command socialist model.

Private ownership and market allocation frequently have
been linked in an historical sense. Similarly, state
ownership and the central allocation of resources have
been linked throughout history. Figure 2.10 reveals,
however, that two other economic systems are
theoretically possible using this classification scheme.
These hybrid forms or cross forms, as they are called,
have existed historically, but they are much less common
than market capitalism and command socialism.'”

One of the hybrid forms is market socialism, which
combines state ownership of the means of production
and land with the market allocation of resources.
Probably the best-known example of a market socialist
economy is that of Yugoslavia from the early 1950s until
the early 1980s. The Yugoslav economy was based on
worker-managed enterprises that were “socially owned,”
but these enterprises operated in competitive markets.'®
The fact that Yugoslavia pursued a path that sharply
deviated from the one Stalin wished to see coincided
with considerable tension between the Yugoslav
leadership and the Soviet leader.'” In the 1980s, the
economic system began to unravel due to ethnic and
religious warfare that ultimately led to the fragmentation
of the nation.'®

People often believe Sweden and other Scandinavian
economies to be market socialist economies. This view is
incorrect, however, if we rely on the neoclassical



PRINCIPLES 161

classification scheme. Sweden, for example, is
characterized mainly by the market allocation of
resources and goods as well as private ownership of land
and the means of production. What leads many people to
assume that Sweden is market socialist is that the
government also engages in a significant amount of
income redistribution. With high tax rates and extensive
government programs to provide job training and
income security, people regard it as socialist. Because the
element of state ownership is not dominant, however, it
cannot be correctly regarded as socialist using our
schema. On the other hand, Sweden is sometimes
regarded as a social market economy.'’ A social market
economy is a market capitalist economy that is
characterized by extensive income redistribution and a
social safety net.”’ Sweden as well as other nations like it
may, therefore, be correctly regarded as a special kind of
market capitalist economy.

The second hybrid form is command capitalism. This
economic system combines central planning and private
ownership of the means of production and land. This
economic system has existed at times, mainly during
periods of wartime. The best-known example of a
command capitalist economy is Nazi Germany.?! Nazi
Germany was characterized by the private ownership of
the means of production, but government planning was
used to direct the flow of resources to support the war
effort. Major industrial producers, like Krupp, were
privately owned and the profits from production were
collected by the owners.?? At the same time, they were
not free to set production levels but instead accepted the
orders of government officials.?® Interestingly, the U.S.
economy possessed significant elements of command
capitalism during World War I1.>* Major American
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producers continued to be privately owned but wartime
boards set production levels and prices to ensure victory
in the war.

Of course, any given society will possess elements of
both types of property ownership and both kinds of
allocation mechanism. In other words, all economies are
mixed economies to some degree, and we should not
expect to observe any economic system in its pure
form.?”> Which type of property ownership dominates
and which type of allocation mechanism dominates in
that society will determine how we choose to classify it
using the classification scheme given here.

Now that we have a method of classifying different
economic systems, we might ask whether any of these
economic systems will achieve economic efficiency. In
other words, we know that the ideal society according to
neoclassical theory is the one that achieves economic
efficiency, but which economic system is most likely to
generate this outcome? If we can answer that question,
then we will have a much clearer idea of what
neoclassical economists regard as the good society,
which is the main concern of this chapter. It turns out
that neoclassical economists argue that market
capitalism is the one economic system that can generate
economic efficiency. That is, competition within markets
between buyers and sellers of privately owned property
will automatically lead, as if by an invisible hand, to the
economically efficient outcome. The economy will end
up both on the PPF and at the optimal point on the PPF
accounting for societal preferences, as represented by
point A in Figure 2.11.
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Figure 2.11: Market Capitalism and the PPF
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Unfortunately, the reader must wait for a complete
explanation as to how market capitalism achieves this
result. The neoclassical demonstration of this claim will
be explored in detail in chapters 3 and 8.

Before leaving this subject, however, it might be worth
mentioning that the widespread use of money in market
capitalist societies is an important reason why
neoclassical economists argue that such societies achieve
economic efficiency. The use of money promotes
efficiency because it solves a serious problem that exists
in barter economies called the double coincidence of
wants problem. Barter economies are economies in
which goods are directly traded for one another without
the mediating role of money to facilitate exchange. For
example, suppose that Dave has 2 cows that he wishes to
exchange for so many desks. In the absence of money, to
successfully carry out this exchange, Dave must find
someone who is willing to sell desks, but that same
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person must want to purchase cows. Hence, a double
coincidence of wants problem exists in this case. That is,
Dave must find a person willing to sell desks and that
person must be willing to buy cows. If Dave finds such a
person, then the price of the two cows in terms of desks
must be negotiated as well. If money is present, on the
other hand, then Dave only needs to sell his cows for
money, and then he can use the money to buy desks from
a seller of desks. Of course, the price of each good must
still be negotiated, but it is no longer necessary that the
seller of desks also be the buyer of cows. The double
coincidence of wants problem is thus solved as soon as
money enters the picture.

Money thus promotes efficiency because it reduces
transaction costs, which are the costs associated with
carrying out an exchange. Transaction costs are much
higher in a barter economy than in a monetary economy
because the time spent searching for a buyer who is
simultaneously a seller is rather great in a barter
economy. Furthermore, because money reduces
transaction costs, it encourages people to rely more
heavily on exchange to meet their needs. As a result,
people are encouraged to specialize more than they
otherwise would. Specialization increases efficiency, and
so money promotes efficiency in this way as well.

A Marxian Classification Scheme for Social
Formations

Before closing this chapter, we might consider an
alternative to the neoclassical classification scheme for
economic systems. Marxian economists use very
different language to differentiate between economic
systems. Even when the language overlaps, Marxists
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understand similar sounding economic systems in very
different ways from their neoclassical counterparts.

To begin, Marxian economists generally refer to social
formations rather than economic systems. The concept
of a social formation is a very broad concept that has two
major components. The first component is the
economic base or mode of production. All the
economic processes in society comprise the economic
base. These processes relate specifically to how
production is carried out and by whom. The second
component is the social superstructure. The social
superstructure consists of all the political, religious,
cultural, and familial processes that reflect the
underlying economic base.

Marxian economists recognize that the economic base
and the social superstructure may each influence the
other. For example, changes in the methods of
production employed might influence political decision
makers. Similarly, changes in religious beliefs and
customs might influence how production is carried out.
Although Marxian economists recognize multi-
directional causality in their analyses of these concepts,
traditionally they have given the greatest attention to the
economic base. As Richard Wolff and Stephen Resnick
argue, a twofold reason exists for this emphasis on the
economic base and the conflict-ridden class relationships
that often characterize it.?® First, Marxists assert that
class conflict is a greatly under-theorized aspect of
human society. As a result, Marxists have frequently
striven to place it at the center of their economic
analyses. Second, Marxists believe that the neglect of
class relationships in economic analysis has served as a
barrier to the construction of an alternative society
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capable of eliminating class conflict. As a result, Marxian
analyses often appear to give greater causal weight to the
economic base even though this appearance stems
primarily from a desire to call attention to the role of
economic processes and class conflict in our society.

The economic base or mode of production also consists
of two key parts. First, the social forces of production
refer to the entire stock of accumulated knowledge of
how to produce. All the production techniques, scientific
expertise, and engineering capabilities of members of
society fall into this category. The second major feature
that defines a mode of production is the social relations
of production. The social relations of production refer
to all the patterns of interaction that exist between
producers within a given society. One major difference
that exists between modes of production is the presence
or absence of class exploitation. Whenever a class other
than the direct producers appropriates and distributes
the products of the direct producers, then that mode of
production is considered exploitative.”’

Using the two key components of a mode of production,
Marxian economists differentiate between several
different modes of production.?® The primitive
communist mode of production consists of rather
primitive social forces of production, including primarily
hunting and gathering techniques. The social relations of
production in the primitive communist mode of
production involve production within relatively small
familial or tribal groups that own the land and means of
production in common. This kind of society does not
involve class exploitation because not enough wealth is
produced to create class distinctions and conflict.
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The social forces of production in the slave-based mode
of production consist mainly of agricultural production
techniques. The social relations of production in the
slave-based mode of production involve primarily the
master/slave relationship. A small class of masters owns
the land and means of production as well as a much
larger class of slaves. The slaves carry on agricultural
production, and the products that the slaves produce are
appropriated and distributed by the master class.
Because the production that occurs in slave societies is
appropriated and distributed by someone other than the
direct producers, slave-based forms of society are
definitely exploitative.

The social forces of production in the feudal mode of
production consist mainly of agricultural production
methods as well. The social relations of production in
the feudal mode of production involve primarily the
lord/serf relationship. A small class of feudal lords
within this mode of production employs a much larger
class of serfs to work the land. The serfs are not exactly
slaves, but they are not free either. Instead, serfs within
the feudal mode of production are bound to the land by
tradition, custom, and religious belief. The social
hierarchy is accepted as part of the natural order. The
serfs view it as their right to work the land by handing
over a portion of their produce to the lord, and the lord
views it as his right to appropriate and distribute this
production. In return, the feudal lord provides the serfs
with protection from hostile, outside forces. The feudal
mode of production is also exploitative in nature because
the direct producers do not directly appropriate and
distribute the fruits of their labor.

The capitalist mode of production has been the mode
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of production of greatest interest to Marxian economists
much as market capitalism has been the economic
system of greatest interest to neoclassical economists.
The social forces of production within the capitalist
mode of production include large-scale machinery and
mass production techniques employed within factories
and large production plants. The social relations of
production, on the other hand, involve production by a
large class of wage laborers and the appropriation and
distribution of their products by a small class of
capitalists who employ them. The wage laborers are not
slaves because the capitalists do not own them in the way
that masters own slaves. Nevertheless, Marxian
economists regard this mode of production as
exploitative because the wage laborers do not
appropriate or distribute the products of their labor.
Instead, capitalists appropriate and distribute the
products of wage workers because they own the means
of production and the land.

The socialist mode of production is another mode of
production of great interest to Marxian economists.
According to Marxian economists, this mode of
production will only come into being due to a
revolutionary upheaval that abolishes capitalism and the
distinction between capital and wage labor. Because this
mode of production has not yet replaced capitalism, our
description of it is based mostly on conjecture.
Nevertheless, the social forces of production within the
socialist mode of production are likely to include large-
scale machinery and mass production techniques within
complex enterprises. The social relations of production,
on the other hand, will likely involve direct control of
production enterprises by the direct producers. The
direct producers will most likely own these enterprises
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in common, and compensation within enterprises will be
linked directly to the duration and intensity of the work
performed. The socialist mode of production is not
exploitative because class distinctions will be abolished,
and the direct producers will appropriate and distribute
the fruits of their own labor.

The communist mode of production is another mode
of production that has not yet come into existence. For
Marxian economists, it represents the most advanced
form of human society in which human beings have
entered a harmonious relationship with nature. The
communist mode production thus marks the end of
history in the sense that the class struggle that underlies
humanity’s current economic problems permanently
ends. Although the socialist mode of production
abolishes the class struggle, some remnants of the
capitalist mode of production will persist within the
socialist mode of production. For example, only with the
transition to the communist mode of production will
compensation according to work performed be replaced
with compensation according to need. This difference in
compensation, which marks a difference in the social
relations of production, is the primary difference
between the socialist and communist modes of
production. Otherwise, Marxian economists expect the
two modes of production to be quite similar.

Figure 2.12 summarizes the differences between the
modes of production that have been discussed in this
section.
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Figure 2.12: A Marxian Classification
Scheme for Modes of Production

Mode of Forces of Social Relations | Degree of Class
Production Production of Production Conflict
Primitive Hunting and | No social classes | Non-exploitative
Communism gathering
Slave-Based Agriculture Master/Slave Exploitative
Feudal Agriculture Lord/Serf Exploitative

Capitalist Industrial mass | Capitalist'Wage Exploitative

production Laborer
Socialist Industrial mass | No social classes | Non-exploitative
production

C omnunist Incustrial mass | Wo social classes | Non-exploitative
production

Marxian economists have identified other modes of
production that are interesting, including the ancient
mode of production and the Asiatic mode of production.
The main purpose here is to introduce the reader to an
alternative classification scheme for social formations (or
modes of production to be more precise). These terms
will be used repeatedly throughout the book and so it will
be helpful to have a firm grasp on them moving forward.

Following the Economic News?

According to an article in The Wall Street Journal, many
economists are concerned that cutbacks in public
spending on capital projects in the European Union may
negatively affect economic growth among member
nations. For example, prior to the 2008 economic crisis,
Ireland had planned to boost its investment in education
infrastructure significantly. By 2011, however, concerns
about the government’s budget deficit led Irish
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policymakers to cut their plans for education by
approximately half. One problem that Ireland is now
experiencing is that it has a rapidly growing population
but not enough school construction to accommodate the
increase in the number of students. Even though more
labor resources are being acquired, the failure to expand
on society’s capital resources will likely serve as a very
serious barrier to the expansion of Ireland’s production
possibilities. In EU nations generally, public sector
cutbacks have been occurring in transportation, housing,
and education. Furthermore, efforts to cut government
budget deficits have been advocated by those who wish
to see salary cuts for public employees rather than cuts to
infrastructure investment. In other words, these
advocates of deficit reduction wish to see these
economies produce relatively more capital goods and
relatively fewer consumption goods. Salary cuts would
discourage present consumption while maintaining
investment in the future because infrastructure
investment would remain high. Because it is politically
much easier to cut spending on capital projects than it is
to cut the salaries of public employees, it has been
infrastructure investment that has been harmed the
most. Defenders of the cuts argue that private sector
investment will fill the void created by shrinking public
sector investment. In any case, these changes pose
serious challenges to economic growth in the nations of
the European Union.

Summary of Key Points

1. Throughout history many different views of the
good society have been put forward including,
but not limited to, the Platonic, Christian,
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Hindu, Muslim, Marxist, Randian, and
neoclassical perspectives.

The neoclassical economic problem facing all
human societies is how to transform scarce
resources into goods and services to satisfy
unlimited economic wants.

Land, labor, and capital are the three major
resource categories in neoclassical economic
theory.

Stock variables are measured as of a point in
time and flow variables are measured per unit of
time.

The neoclassical ideal of economic efficiency
requires full employment of resources,
productive efficiency, and allocative efficiency.
The production possibilities model offers a
graphical representation of the economic
problem and the conditions for economic
efficiency.

The production possibilities model reveals that
all societies incur opportunity costs and
increasing opportunity costs due to the presence
of heterogeneous resources.

Society achieves allocative efficiency when it
equates the marginal benefit and the marginal
cost of the last unit produced of each good or
when net marginal gain is zero for each good.
When resources are unemployed or the cost-
minimizing technology is not used, society
moves inside its PPF. When resource stocks or
the available technology changes, however, the
PPF itself shifts.

The form of property ownership and the
allocation mechanism determine the type of
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economic system a society possesses in
neoclassical economic theory.

11. In Marxian economic theory, a social formation
depends on the mode of production and the
social superstructure. The mode of production,
in turn, depends on the social forces of
production and the social relations of
production.

List of Key Terms
Theocratic governments
Economic problem
Resources (factors of production or inputs)
Technology

Wants

Land

Capital

Financial capital
Investment

Stock variable

Flow variable

Wealth

Income

Labor
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Economic efficiency

Full employment

Static efficiency

Dynamic efficiency

Productive efficiency

Allocative efficiency

Production possibilities model
Production possibilities schedule
Production possibilities frontier (PPF)
Tradeoffs

Opportunity costs

Total opportunity cost

Marginal opportunity cost

Law of increasing opportunity cost
Heterogeneous resources
Homogeneous resources

Law of diminishing returns
Cost-benefit analysis

Marginal cost (MC)

Marginal benefit (MB)



PRINCIPLES

Diminishing marginal benefit of consumption
Increasing marginal cost of production
Net marginal gain

Economic growth

Economic contraction

Unbalanced growth

Unbalanced contraction

Form of property ownership

Private ownership

State ownership

Allocation mechanisms

Market allocation

Centrally planned allocation

Market capitalism

Command socialism

Hybrid forms

Cross forms

Market socialism

Social market economy

Command capitalism
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Mixed economies

Barter economies

Double coincidence of wants problem
Transaction costs

Social formations

Economic base (or mode of production)
Social superstructure

Social forces of production

Social relations of production

Class exploitation

Primitive communist mode of production
Slave-based mode of production
Feudal mode of production

Capitalist mode of production

Socialist mode of production
Communist mode of production
Problems for Review

1. Suppose society’s production possibilities table
and PPF are the ones shown in Figure 2.13.
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Figure 2.13; Problem 1
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Answer the following questions:

What is the total opportunity cost of producing
360 pizzas?

What is the total opportunity cost of producing
900 burgers?

What is the marginal opportunity cost of
increasing pizza production from 120 to 240
pizzas?

What is the marginal opportunity cost of
increasing burger production from 400 to 700
burgers?

What is the marginal opportunity cost of the
480th pizza?

What is the marginal opportunity cost of the
700th burger?

What is the marginal opportunity cost of
producing the 900th burger?

Considering your answers to the previous two
questions, what happens to the marginal
opportunity cost of producing burgers when
burger production rises from 700 to 900
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burgers? How would a neoclassical economist
answer this question?

2. Using the graph and the table in Figure 2.14, can
you fill in the missing pieces of information that are
marked with a question mark?

Figure 2.14: Problem 2

Pizzas | Marginal | Marginal
MB, MC Benefit Cost
MC # (nmB) (mc)
' 0 $22 56
14 ” 5 120 18 10
o 240 ? ?
MB
360 10 18
? Pizzas 480 6 22

Explain the meaning of each number that you fill in as
well as the significance of this row in the table.

Notes

1. For a nice summary of Gandhi’s economic perspective, see
Rosser and Rosser (2004), p. 90-91.

2. Ibid. p. 467.
3. Ibid. p. 94.
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11.

12.

13.

14.

15.

16.
17.
18.
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Ibid. 95.
Ibid. 95.

Ibid. 100-105. Rosser and Rosser provide a detailed overview
of these Islamic economic principles.

See Rand (1966).

The reader should notice the emphasis on the neoclassical
entry point in this statement of the economic problem. That is,
given resources, given technology, and given wants or
preferences are assigned a central place.

McConnell and Brue (1996), p. 25, postpone discussion of
allocative efficiency until the details of the model are
developed.

The use of the total opportunity cost and marginal opportunity
cost measures may be found in McConnell and Brue’s earlier
editions. For example, see McConnell and Brue (1996). p. 26.

OpenStax College (2014), p. 36, asserts that the controversial
nature of this question makes it a relevant question for
sociologists, philosophers, and political scientists.

See Bade and Parkin (2013), p. 141-144, for one example of
how this method is used to arrive at the allocatively efficient
quantities of the two commodities.

For an overview of these issues and an explanation of how the
debt crisis eliminated social welfare gains in the debtor
countries, see Carrasco (2011).

Rosser and Rosser (2004), p. 6, identify six dimensions but
agree that these two dimensions are the most important ones.

Ibid. p. 8. Rosser and Rosser also identify these four commonly
recognized types of economic system.

Ibid. p. 389-390.
Ibid. p. 397.
Ibid. p. 389-390.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

Ibid. p. 203.
Tbid. p. 203.
Ibid. p.
Ibid. p.
Ibid. p.
Ibid. p.
Ibid. p.
Wolff and Resnick (2012), p. 47.
Ibid. p. 27.

Ibid. p. 160-163. Wolff and Resnick describe these different
modes of production as different forms of the fundamental

© v v v 0

class process.

Dalton, Matthew. “EU Infrastructure Cutbacks Worry
Economists.” The Wall Street Journal. July 20, 2014.



CHAPTER 3

THE NEOCLASSICAL THEORY OF
SUPPLY AND DEMAND

Goals and Objectives:
In this chapter, we will do the following:

Describe the neoclassical circular flow model

Define supply, demand, and equilibrium

Analyze changes in equilibrium market outcomes

Learn how to apply the supply and demand

model to actual events

5. Define and calculate the neoclassical measure of
social welfare

6. Investigate situations in which markets fail to

produce desirable results

bl e

The Neoclassical Circular Flow Model

Because neoclassical economists are primarily interested
in understanding and defending market capitalist
systems, they require a basic model that describes how
the various parts of such economies are linked together.
The neoclassical circular flow model achieves this goal.
To understand this model, it is first necessary to define
more carefully what we mean by a market. People often



182 DANIEL E. SAROS

use the term to refer to a physical location where buying
and selling occurs. For example, people will speak of
“going to the market.” Our definition of a market is much
broader. It does refer to a coming together of buyers and
sellers of a common good, service, or asset, but the
buyers and sellers need not meet face to face. What is
important is that they interact in some way through
purchases and sales of a common item of exchange. For
example, buyers and sellers may be spread out across the
globe, interacting by computer only. Despite the distance
between them, they participate in a market.

Given this definition of a market, we now turn to the

neoclassical circular flow model represented in Figure
3.1.

Figure 3.1: The Neoclassical Circular Flow Model
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As Figure 3.1 shows, the business sector and the
household sector are linked together as a result of their
interaction in two broad categories of markets. The first
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type of market is the resource market. Households own
resources (or factors of production or inputs) that they
sell to businesses. These resources include land, labor,
and capital and so the major types of resource markets
are the land, labor, and capital markets. The businesses
use these resources to produce goods and services. In
exchange for the resources, the businesses make factor
payments to the households, which the households
receive as factor income. For example, the payment for
land generates rental income, the payment for labor
generates wage income, and the payment for capital
generates interest and profit income. The households use
their factor income to purchase the goods and services
that their resources produced in the second type of
market referred to as the product market. The firms

receive as revenue the consumer expenditure of the
households.

Several important points need to be made about the
circular flow model represented here. First, it should be
noted that “real quantities” (i.e., resources and goods and
services) flow in one direction in the diagram, and
“nominal quantities” (i.e., dollar amounts) flow in the
opposite direction.

Second, the model suggests that market economies are
characterized by a strong element of social harmony.
That is, buyers and sellers of resources and goods and
services come together peacefully. Each gives up
something he or she wants less than the thing obtained
in exchange. Each market participant ends up better off
at the end of each exchange than at the beginning. This
world is the world of Adam Smith’s Invisible Hand in
which self-interested individuals are guided as if by an
invisible hand to promote the social interest. The process
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will continue indefinitely as long as buyers and sellers
are allowed to interact freely in the marketplace.

Third, it is easy to be misled by the diagram into
believing that market economies possess a rigid class
structure. That is, one might interpret the model to mean
that business owners confront members of households in
the markets. In fact, the entire population is represented
in the household sector. Remember, the household
sector includes all resource owners, including the
owners of land, labor, and capital. Even a person who
owns no capital or land still owns his or her own labor,
even if it is unskilled labor.

Who then, is included in the business sector? The answer
is that any members of the household sector may decide
to start up businesses. They simply enter the resource
markets and purchase resources from other resource
owners. They then establish businesses and sell the
finished goods and services to other members of the
household sector. Business owners sell goods and
services, but they also purchase goods and services for
their own consumption as members of the household
sector. Similarly, they purchase resources as business
owners, but they may even sell their resources in the
resource markets as members of the household sector. If
they use their own resources to establish their
businesses, then they need not sell to themselves
although they will expect to receive enough revenue to
compensate themselves for the use of these self-owned
resources. The important point here is that the owners of
businesses need not be owners of capital or land who
then purchase labor. They may just as easily be owners of
labor who purchase capital and land. In other words, no
resource owner has a privileged position within the
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economic system. As Paul Samuelson famously
remarked, in a perfectly competitive market, it does not
matter whether capital hires labor or labor hires capital.!
Therefore, no class structure exists, and no class conflict
is inherent in the model.

The Buyers’ Side of the Market

Now that we have a detailed overview of the
interconnections that exist within a market economy, we
can begin to analyze the neoclassical theory of how
markets function. The neoclassical theory of supply and
demand has three parts: market demand, market
supply, and market equilibrium. Its purpose is to
explain the two major outcomes of market competition:
the price of the good, service or asset and the quantity
exchanged of it. Before we combine the three parts of the
model to show how they explain these two market
outcomes, it will be helpful to provide a general
overview of the method employed in the construction of
the model. The method used is called methodological
individualism. According to this approach, all social and
economic outcomes are explained using individual
actions. In terms of the supply and demand model, the
starting point is individual buyers and individual sellers.
Their actions are used to obtain the individual demands
of the buyers and the individual supplies of the sellers.
The individual demands are then aggregated (or summed
up) to obtain market demand and the individual supplies
are aggregated to obtain market supply. Finally, market
demand and market supply are brought together to
determine the market price and the market quantity
exchanged. All these linkages are captured in Figure 3.2.
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Figure 3.2: The Basic Structure of
the Neoclassical Supply and Demand Model

Individual Buyers Individual Sellers
Individual Demands Individual Supplies
Market Demand Market Supply

Price and Quantity Exchanged

We will begin with the buyers’ side of the market first
and discuss individual demand. The individual demand
for a good is the amount of a good that a buyer is willing
and able to buy at each price during a given period. It is
important to note that both willingness and ability to pay
are central to the definition of demand. If an individual
lacks the dollars to back up his or her willingness to pay,
then his or her preferences do not count in the
marketplace. Furthermore, according to neoclassical
economists, all consumers are subject to an economic law
known as the law of demand. The law of demand states
the following:

Other things equal, a reduction in price causes the
quantity demanded of a good to rise, and a rise in price
causes the quantity demanded of a good to fall.

In other words, price and quantity demanded are
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inversely related, ceteris paribus. This negative
relationship can be represented symbolically as follows:?
—AP = +AQp, ceteris paribus

+AP = —AQp, ceteris paribus

We represent the individual demand for a good using an
individual demand schedule and an individual demand
curve, as shown in Figure 3.3.

Figure 3.3: Representations of Demand

* Anindividual Demand Schedule * AnIndividual Demand Curve
Buyer 1's B
Demand for Apples
Price per lb. | Quantity
(§/1b.) demanded 250
per month S =
2.50 | i
1.50
2.00 2
100 S
1.50 4 0.50 =D
1.00 8 =r—=" ————"—
1 2 a S 12 9
0.50 12

The individual demand schedule shows clearly that the
quantity demanded of apples (measured in pounds) per
month rises as the price per pound of apples falls and
vice versa. When the combinations of price and quantity
demanded are plotted, we obtain a downward sloping
individual demand curve. The downward slope implies
that an inverse relationship exists between price and
quantity demanded (i.e., that the law of demand holds).

At this stage, we have simply assumed that the law of
demand holds, but it is important to understand why it is
expected to hold. Neoclassical economists identify two
reasons that we typically expect the individual demand
curve to slope downwards:
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1. As the price of apples declines, the consumer
substitutes away from relatively higher priced
goods, like bananas, and towards apples. This
movement is known as the substitution effect.
We might say that the consumer’s willingness to
purchase apples has increased because it is
relatively cheaper.

2. As the price of apples declines, the consumer
feels that his or her purchasing power has
increased and so he or she decides to purchase
more of all goods, including apples. This
movement is known as the income effect. We
might say that the consumer’s ability to purchase
apples has increased because his or her
purchasing power has risen.

It is now possible to move from individual demand to
market demand. Market demand refers to the quantity of
a good that all buyers in a market are willing and able to
purchase at each possible price during a given period. To
obtain market demand, we must aggregate the individual
demands of all individual buyers in the market. In terms
of the individual demand schedules, we simply sum up
the individual quantities demanded at each price to
obtain the market quantity demanded at each price, as
shown in Figure 3.4.
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Figure 3,4t The Horizontal Summation of Individual Demands
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Graphically, this method of aggregation requires the
summation of the horizontal distances from the vertical
axis to the individual demand curve in each graph. For
this reason, the method is referred to as horizontal
summation. In Figure 3.5, this method is used to show
the market quantity demanded at a price of $1.50. The
other points on the market demand curve would be
obtained in a similar fashion beginning with different
prices.

Figure 3.5: The Market Demand Curve

4 Q 6 Q 7Q 17 Q

Buyer 1 Buyer 2 Buyer 3 Market

Now that we have obtained the market demand curve,
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it is time to introduce a key terminological distinction
in the discussion of demand. Neoclassical economists
distinguish between a change in quantity demanded and
a change in demand. Figure 3.6 shows the downward
sloping market demand curve for apples. As the price falls
from $2.00 per Ib. to $1.50 per Ib., the quantity demanded
of apples rises from 9 Ibs. to 17 Ibs. per month.

Figure 3.6: A Change in Quantity Demanded

1.50 B

Such movements along the demand curve are referred
to as changes in quantity demanded. In this case, the
quantity demanded increases due to a price reduction.
The quantity demanded also decreases when the price
rises. It is important to note that the only factor that can
cause a change in quantity demanded is a price change.
In the case of the market demand curve, the price is the
independent variable and the quantity demanded is the
dependent variable. That is, the quantity demanded
depends on the price. In mathematical terms, it is said that
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the quantity demanded is a function of the price of apples.
That is:

Qp = f(P)

Up until this point, we have acted as though the quantity
demanded of a good depends only on the price charged
for the good. Other factors are important to consumers
as well, however, when they consider how much of a
good to purchase. It is here that we begin to grasp the
importance of the ceteris paribus assumption in the
statement of the law of demand. The negative
relationship between price and quantity demanded
assumes that all other factors are held constant. If other
factors change in addition to price, then this negative
relationship may not hold. As a result, neoclassical
economists assume that other factors are constant when
tracing the demand curve. Nevertheless, neoclassical
economists want to consider the possibility that other
factors may change. These non-price determinants of
demand include the following factors:

Consumer preferences or tastes

The number of buyers in the market
Consumers’ incomes

The prices of related goods

Consumer expectations about future prices

ARESER o

This list of factors implies that the quantity demanded of
a product is a function of the good’s own price as well as
all these other variables. That is:

Qp = flown price, preferences, number of buyers, incomes, prices of related goods, expectations)
The overbars indicate that these variables are held
constant so that we can focus exclusively on the
relationship between price and quantity demanded.
When these variables change, however, the quantity
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demanded will be affected at every price. For example,
Figure 3.7 shows what happens as Halloween approaches
and the number of buyers in the market for apples
increases.

Figure 3.7: Changes in Demand
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The quantity demanded of apples at a price of $2/Ib. rises
from 9 Ibs. per month to 26 lbs. per month. Similar
increases in the quantity demanded occur at every
possible price. As a result, the entire demand curve shifts
to the right. Neoclassical economists refer to such a shift
as an increase in demand (as opposed to an increase in
quantity demanded). After Halloween, we might expect
the quantity demanded of apples to fall at every price
and the demand curve might shift to the left, back to its
original position. Such a shift is referred to as a decrease
in demand.

It is now possible to identify how changes in each of the
non-price determinants of demand influence the
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demand curve. The case of a change in consumer
preferences has already been discussed above in the
context of a rise in the demand for apples:

Consumer preferences or tastes:

+ A strengthening of preference = An increase in
demand

+ A weakening of preference = A decrease in
demand

If more buyers enter a market, then the demand will also
increase simply because it becomes necessary to
aggregate a larger number of individual demands. If
buyers exit the market, then fewer individual demands
are aggregated and demand will decline.

The number of buyers in the market:

+ Anincrease in the number of buyers = An
increase in demand

+ A decrease in the number of buyers = A
decrease in demand

How changes in consumers’ incomes affect demand
depends on how consumers perceive the good in
question. The demands of many goods are positively
related to income. If consumers experience a rise in their
incomes, they demand more of the good. If consumers
experience a reduction in their incomes, they demand
less of the good. These goods are called normal goods.
The demands of some goods, however, are negatively
related to income. When consumers experience a rise in
their incomes, they demand less of the good. When
consumers experience a drop in their incomes, they
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demand more of the good. These goods are called
inferior goods. The reader might wonder why a
consumer would purchase more of a good as his or her
income falls. Examples of inferior goods include used
goods and generic goods. As consumers experience a fall
in their incomes, they substitute away from new goods
and brand name products and instead purchase used
goods and generic products. Hence, we have the
following results:

Consumers’ incomes:
« An increase in the incomes of consumers of a

normal good = An increase in demand

« A decrease in the incomes of consumers of a
normal good = A decrease in demand

« An increase in the incomes of consumers of an
inferior good = A decrease in demand

+ A decrease in the incomes of consumers of an
inferior good = An increase in demand

Figure 3.8 shows how the market demand curves of
normal and inferior goods are affected differently when
incomes increase.
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Figure 3.8: Changes in Demand due to
an Increase in Consumers’ [ncaomes
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Changes in the prices of related goods may also cause
changes in the demand for a good. If the price of a
substitute for good A increases, for example, the demand
for good A will rise, other things held constant. The
reason is that consumers will substitute towards good A
because it is now relatively cheaper. If the price of the
substitute falls, then the demand for good A will fall as
consumers substitute away from good A. For example, if
the price of tea rises, we might expect the demand for
coffee to rise as consumers switch from tea to coffee.

Alternatively, two goods may be complements in the
sense that they are consumed together. If the price of a
complement to good B increases, for example, then we
would expect the demand for good B to fall, other things
equal. If the price of a complement to good B falls, on the
other hand, then we would expect the demand for good
B to rise, other things equal. For example, if the price of
peanut butter rises, then the demand for jelly will
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probably fall, other things equal. These results are
summarized below:

Prices of related goods:

+ Anincrease in the price of a substitute == An
increase in demand

+ A decrease in the price of a substitute = A
decrease in demand

+ Anincrease in the price of a complement = A
decrease in demand

+ A decrease in the price of a complement = An
increase in demand

Finally, if consumers expect the price of a good to
increase soon, then they frequently increase their
demand for the good because they want to purchase the
good before its price rises. For example, if consumers
expect the price of gasoline to rise during Memorial Day
weekend, they might demand more gasoline the weekend
before that holiday to avoid paying the higher price.
Alternatively, if the price is expected to fall in the future,
then current demand will decline as consumers postpone
their purchases in anticipation of a lower future price.’

Consumer expectations:

+ Arise in the expected price of gasoline = An
increase in demand

+ A fall in the expected price of gasoline = A
reduction in demand

The Sellers’ Side of the Market
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We now turn to the sellers’ side of the market and
discuss individual supply. (The reader will most likely
notice a great many similarities between this discussion
and the discussion of the buyers’ side of the market!) The
individual supply of a good is the amount of a good that
a seller is willing and able to sell at each price during a
given period. According to neoclassical economists, all
sellers are subject to an economic law known as the law
of supply. In particular, the law of supply states the
following:

Other things equal, an increase in price causes the
quantity supplied of a good to rise, and a decrease in
price causes the quantity supplied of a good to fall.

In other words, price and quantity supplied are
positively related, ceteris paribus. This positive
relationship can be represented symbolically as follows:
+AP = +AQg, ceteris paribus

—AP = —AQg, ceteris paribus

We represent the individual supply of a good using an
individual supply schedule and an individual supply
curve, as shown in Figure 3.9.

Figure 3.9: Representations of Supply
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The individual supply schedule shows clearly that the
quantity supplied of apples (measured in pounds) per
month rises as the price per pound of apples rises and
vice versa. When the combinations of price and quantity
supplied are plotted, we obtain an upward sloping
individual supply curve. The upward slope implies that
a positive relationship exists between price and quantity
supplied (i.e., that the law of supply holds).

At this stage, we have simply assumed that the law of
supply holds, but it is important to understand why it is
expected to hold. Neoclassical economists identify two
reasons that we typically expect the individual supply
curve to slope upwards:

1. As a firm increases production, the expansion
puts upward pressure on per unit cost due to the
scarcity of the firm'’s resources. The firm
requires a higher price to cover the higher unit
cost of production.

2. As the price rises, the firm finds it profitable to
produce additional units of the product. It
eventually stops due to the rising unit costs
mentioned above.

It is now possible to move from individual supply to
market supply. Market supply refers to the quantity of a
good that all sellers in a market are willing and able to
sell at each possible price during a given period. To
obtain market supply, we must aggregate the individual
supplies of all individual sellers in the market. Just as in
the case of demand, we use the method of horizontal
summation. Graphically, this method of aggregation
requires the summation of the horizontal distances from
the vertical axis to the individual supply curve in each
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graph. In Figure 3.10, this method is used to show the
market quantity supplied at a price of $1.50. The other
points on the market supply curve would be obtained in
a similar fashion beginning with different prices.

Figure 3.10; Horizontal Summation and the Market Supply Curve
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Now that we have obtained the market supply curve, it
is time to reintroduce the key terminological distinction
that arose in the discussion of demand. Neoclassical
economists distinguish between a change in quantity
supplied and a change in supply. Figure 3.11 shows the
upward sloping market supply curve for apples. As the
price rises from $1.50 per Ib. to $2.00 per Ib., the quantity
supplied of apples rises from 16 Ibs. to 23 Ibs. per month.
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Figure 3.11; A Change in Quantity Supplied
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Such movements along the supply curve are referred to
as changes in quantity supplied. In this case, the quantity
supplied increases due to a price increase. The quantity
supplied also decreases when the price decreases. It is
important to note that the only factor that can cause a
change in quantity supplied is a price change. In the case
of the market supply curve, the price is the independent
variable and the quantity supplied is the dependent
variable. That is, the quantity supplied depends on the
price. In mathematical terms, it is said that the quantity
supplied is a function of the price of apples. That is:

Qs = f(P)

Up until this point, we have acted as though the quantity
supplied of a good depends only on the price charged for
the good. Other factors are important to sellers as well,
however, when they consider how much of a good to
sell. It is here that we should again recall the importance
of the ceteris paribus assumption in the statement of the
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law of supply. The positive relationship between price
and quantity supplied assumes that all other factors are
held constant. If other factors change in addition to
price, then this positive relationship may not hold. As a
result, neoclassical economists assume that other factors
are constant when tracing the supply curve.
Nevertheless, neoclassical economists want to consider
the possibility that other factors may change. These non-
price determinants of supply include the following
factors:

The number of sellers in the market

Factor prices

Production technology

Taxes and subsidies

The prices of related goods

The sellers’ expectations about future prices

AN e

This list of factors implies that the quantity supplied of a
product is a function of the good’s own price as well as all
these other variables. That is:

Qs = flown price, factor prices, number of sellers, technology, fazes, subsidies, prices of related goods, expectations)

The overbars indicate that these variables are held
constant so that we can focus exclusively on the
relationship between price and quantity supplied. When
these variables change, however, the quantity supplied
will be affected at every price. For example, Figure 3.12
shows what happens in late summer and fall when apples
are in season and thus the number of sellers in the
market for apples increases.
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Figure 3.12: A Rise in Supply
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The quantity supplied of apples at a price of $1.50/Ib.
rises from 16 Ibs. per month to 22 Ibs. per month. Similar
increases in the quantity supplied occur at every possible
price. As a result, the entire supply curve shifts to the
right. Neoclassical economists refer to such a shift as an
increase in supply (as opposed to an increase in quantity
supplied). By late fall, we might expect the quantity
supplied of apples to fall at every price and the supply
curve might shift to the left, back to its original position.
Such a shift is referred to as a decrease in supply.

It is now possible to identify how changes in each of the
non-price determinants of supply influence the supply
curve. The case of a change in the number of sellers has
already been discussed above in the context of a rise in
the supply of apples:

Number of sellers:
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« An increase in the number of sellers = An
increase in supply

« A decrease in the number of sellers = A decrease
in supply

If factor prices change, then supply is affected. Factor
prices (or resource prices or input prices) refer to the
prices of land, labor, and capital. Specifically, if any of
these factor prices rise causing rental payments, wage
payments, or interest payments to rise, then firms will
reduce their supply because their production costs have
risen. Alternatively, if factor prices fall, then supply will
rise because production costs are lower.

Factor prices:

+ Anincrease in factor prices = A decrease in
supply

+ A decrease in factor prices = An increase in
supply

Production technology is another important non-price
determinant of supply. For example, when mass
production methods were introduced in the automobile
industry, production costs fell dramatically. Therefore,
the supply of automobiles increased because firms could
produce more at a given price. Although the
implementation of an inferior technology is unlikely, it is
theoretically possible and would lead to a reduction in
supply as production costs rise.

Production technology:

+ A technological advance = An increase in supply
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+ The implementation of an inferior technology =
A decrease in supply

Changes in per unit taxes or subsidies on goods and
services also influence product supply. For example, if
the government increases the per unit tax on cigarettes,
then production costs are higher and firms reduce the
quantity supplied at every price. If the per unit tax on
cigarettes falls, then firms increase their supply.
Subsidies, on the other hand, have the opposite effect of
taxes. Subsidies are cash payments that the government
gives to sellers for each unit produced. If the government
increases its subsidies for sellers, then production costs
are effectively lower and product supply will rise.
Alternatively, if the government cuts its subsidies to
sellers, then product supply will fall.

Taxes and subsidies:

+ An increase in taxes = A decrease in supply
A decrease in taxes = An increase in supply
+ An increase in subsidies = An increase in supply

+ A decrease in subsidies = A decrease in supply

Prices of related goods sometimes also are important
from the seller’s perspective. For example, if the same
firms produce two different goods and each firm
possesses a fixed amount of resources, then a change in
the price of one good will affect the supply of the other
good. For example, suppose that the same firms produce
breath mints and chewing gum. If the price of breath
mints increases, then it becomes relatively more
profitable to produce breath mints, other factors held
constant. Because firms possess fixed resources, they will
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reallocate resources towards breath mints and away
from chewing gum. As a result, the supply of chewing
gum decreases as shown in Figure 3.13.

Figure 3.13: An Increase in the Price of a Related Good

The Supply of Breath Mints The Supply of Chewing Gum
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Prices of related goods:

+ Anincrease in the price of another good the firm
produces = A decrease in supply

+ A decrease in the price of another good the firm
produces = An increase in supply

Finally, the expectations of producers about the future
price may influence the supply of the product in a couple
different ways.* For example, if the sellers expect the
price to rise, then the sellers might expand supply now
so that an increased quantity is present on the market
when the price increase occurs. If they expect the price
to fall, then supply might be reduced so that production
is lower when the price decline occurs. On the other
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hand, a higher expected future price might lead sellers to
store their current production and reduce supply. A
lower expected future price might lead sellers to increase
current supply so that they are able to sell before the
price reduction.

Expectations about future prices:

+ Arise in the expected price = An increase in
supply (current expansion)

+ A fall in the expected price = A reduction in
supply (current contraction)

+ Arise in the expected price => A decrease in
supply (expansion of inventories)

+ A fall in the expected price = An increase in
supply (depletion of inventories)

Which outcome occurs depends on the circumstances
related to the product. For example, durable goods can
be stored for future sale whereas nondurable goods
cannot be stored for long. Also, some price changes are
expected soon whereas other price changes are expected
in the distant future. The durability of the product and
how soon the price change is expected are likely to
interact to determine the impact on supply of an
expected price change.

Equilibrium

We are almost to the point where we can combine the
buyers’ side and the sellers’ side of the market to provide
an explanation for the price and quantity exchanged of
the product. Before we do so, we need to introduce a
very important definition in neoclassical economics:
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equilibrium. The equilibrium concept is central to the
theorizing of all neoclassical economists. Its definition is
simple:

An equilibrium state refers to a state from which there is no
inherent tendency to change.

To understand this definition, consider a non-economic
example.’ For example, imagine a bowl that has a marble
resting on the edge. If the marble slips into the bowl, it
will move down along the inside edge eventually
reaching the bottom and then rising again along the
opposite inside edge. From that point, it will slip back
down again where it will reach the bottom and then rise
again on the other side. This back and forth motion will
continue until finally, the marble finds its position at the
bottom of the bowl. Is this state an equilibrium state?
Yes, it is. Notice that I can shake the bowl and cause the
marble to move. Nevertheless, it is an equilibrium state
because the marble has no inherent tendency to move
from this point. In other words, the definition of
equilibrium does not preclude the possibility that
external shocks might cause a disruption.

Neoclassical economists argue that market prices and
quantities exchanged reach equilibrium levels much like
the marble in the example. How is such a thing possible?
The answer becomes clear when we bring together
market supply and market demand as shown in Figure
3.14.
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Figure 3.14: Competitive Market Equilibrium
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To understand how the equilibrium price and quantity
exchanged come about in this market, it is best to begin
at a price that is not the equilibrium price. For example,
suppose the price begins at $1.75 per unit. In that case, the
quantity demanded is O units, but the quantity supplied
is 18 units. Because sellers wish to sell 18 more units at
this high price than buyers wish to buy, we say that an
excess supply, or a surplus, of the good exists. Due to
the surplus, sellers will feel pressure to cut price. Suppose
that sellers cut the price to $1.50 per unit. As the price
falls, the quantity demanded rises to 3 units due to the
law of demand. Similarly, the quantity supplied falls to
15 units due to the law of supply. The result is a smaller
surplus of 12 units (= 15 units — 3 units). The sellers
will continue to feel pressure to cut price as long as a
surplus exists. The reader should try to determine what
the quantity demanded, the quantity supplied, and the
surplus are at a price of $1.25 per unit.
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Now consider what happens if the price begins at $0.25
per unit. In that case, the quantity supplied is O units, but
the quantity demanded is 18 units. Because buyers wish
to purchase 18 more units than are currently supplied,
an excess demand, or a shortage, of the good exists. Due
to the shortage, sellers will feel that they can increase the
price. Suppose the sellers increase the price to $0.50 per
unit. The quantity supplied will then rise to 3 units,
according to the law of supply. Similarly, the quantity
demanded will fall to 15 units due to the law of demand.
The result is a smaller shortage equal to 12 units (= 15
units — 3 units). The sellers will continue to raise price if
a shortage exists. The reader should try to determine the
quantity demanded, the quantity supplied, and the
amount of the shortage when the price rises to $0.75 per
unit.

In the case of a shortage, the price will continue to rise
until the price reaches $1.00 per unit. At this point, the
quantity demanded is 9 units and the quantity supplied is
9 units. Therefore, neither a shortage nor a surplus exists
in the market. As a result, sellers will not have an
incentive to raise or lower the price. Every buyer who
wishes to pay the current market price will be able to
purchase the product, and every seller who wishes to sell
at the current market price will be able to sell. All plans
are consistent with one another. There is no inherent
tendency for the price of $1.00 per unit or the quantity
exchanged of 9 units to change. The outcome is,
therefore, an equilibrium outcome. It is said that the
market clears and so the equilibrium price and quantity
are also referred to as the market-clearing price and
quantity. These general results are summarized below:

o Surplus:Qg>Q@p= P
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. Shortage : Qp > Qs = P71
« Equilibrium : Qp = Qg = P

It is very important to note that the equilibrium
condition states that quantity supplied equals quantity
demanded. It is false to express the equilibrium condition
in terms of supply and demand being equal (S = D). If
supply equals demand, then the supply and demand
curves are identical. That is, supply and demand refer to
the curves themselves, whereas quantity supplied and
quantity demanded both refer to specific points on the
curves.

One other point should be made about the forces at
work that bring about the equilibrium outcome. In the
case of the marble moving towards its equilibrium level
at the bottom of the bowl, the force at work is gravity.
What is the analogous force at work in the market? The
answer is competition. When economists refer to market
forces, they have in mind competition between buyers
and sellers.

Comparative Statics Analysis

It was mentioned earlier that equilibrium states can be
disrupted by external shocks. The external shocks that
can disrupt the equilibrium market price and quantity
are changes in the non-price determinants of demand
and supply that were discussed previously. When such
changes occur, the supply curve or the demand curve
will shift, bringing about a new equilibrium outcome.
The analysis that allows us to compare these static
equilibrium states is known as comparative statics
analysis.
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Let us consider changes in the non-price determinants of
demand. For example, in the years following the Second
World War, Americans were eager to purchase
automobiles and household appliances. They had been
deprived of many material things due to the Great
Depression of the 1930s and the wartime rationing. With
the postwar economic boom, many Americans
experienced rising incomes, and they were ready to
spend. Because these goods were normal goods, the
demand for these goods rose. Figure 3.15 (a) shows the
effect of an increase in demand on the market price and
quantity exchanged for a good.

Figure 3.15: Changes in Demand
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To understand how the movement from one equilibrium
point to another occurs, it is useful to break up the
movement into three steps. The first step is to identify
whether supply or demand shifts and in which direction.
The second step is to explain whether a surplus or a
shortage exists at the initial equilibrium price of P1. The
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third and final step is to explain the direction of the
changes in price and quantity exchanged.

Figure 3.15 (b) shows what happens in the market for
apples when the number of buyers decreases in late fall.
The reduction in demand causes a surplus, which then
causes the price and quantity exchanged to decline.

Similarly, Figure 3.16 (a) shows the effect of an increase
in supply, which might occur due to a reduction in per
unit taxes on cigarettes. Such a change creates a surplus
and causes the price to fall and the quantity exchanged to
rise. On the other hand, if a shortage of steelworkers
causes wages to rise in the steel industry, then the rise in
factor prices will lead to a reduction in the supply of
steel as shown in Figure 3.16 (b).

Figure 3.16: Changes in Supply
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Simultaneous Shifts in Supply and Demand

Each of the cases discussed in the previous section
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involves a shift in supply or demand only. It is possible,
however, that both supply and demand might shift
simultaneously. For example, the supply of oil might
increase due to the development of new production
technologies while the demand for oil increases as
developing nations become more industrialized. This
case is illustrated in Figure 3.17.

Figure 3.17: A Simultaneous Rise in Supply and Demand
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Based on the figure, it is clear that an increase in demand
raises the equilibrium price and quantity exchanged. The
equilibrium point moves from point 1 to point 2. The
increase in supply, however, causes the equilibrium price
to fall and the quantity exchanged to rise further. The
final equilibrium point is at point 3. In this case, the
reader can see that the quantity exchanged must rise
because both factors contribute to a higher equilibrium
quantity. On the other hand, the equilibrium price rises
but then falls again. In this case, the price returns to its
former level. One can easily imagine, however, a slightly
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larger increase in supply. Such a change would cause an
overall reduction in price. Alternatively, a slightly
smaller increase in supply would lead to an overall rise in
price. The point is that unless we know the magnitudes of
the shifts in supply and demand, we cannot determine
whether price rises, falls, or stays the same overall. Our
general conclusion, in this case, is that the quantity
exchanged must rise, but the change in price is
indeterminate (i.e., cannot be determined).

It turns out that in all four of the possible cases involving
simultaneous shifts in supply and demand, the change in
one of the variables (i.e., price or quantity) will be known
for sure, and the change in the other variable will be
indeterminate. The four possibilities are summarized
below:

1. Supply and demand both rise: Q must rise but
AP is indeterminate

2. Supply and demand both fall: Q must fall but AP
is indeterminate

3. Supply rises and demand falls: P must fall but
AQ is indeterminate

4. Supply falls and demand rises: P must rise but
AQ is indeterminate

The reader should draw the graphs for cases 2-4, perhaps
with the help of an instructor.

The Measurement of Social Welfare

We have been discussing the determination of the
equilibrium price and quantity exchanged using supply
and demand analysis. Neoclassical economists are also
interested in measuring how well-off consumers and
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producers are when the market is in equilibrium. To
measure the well-being of consumers and producers,
neoclassical economists use the concepts of consumers’
surplus and producers’ surplus, respectively. We will
consider each concept in turn.

+ Consumers’ surplus refers to the difference
between the maximum amount that consumers
are willing and able to pay for a good and the
amount they do pay for it.

For example, if you go to the mall to purchase a shirt,
you may be willing and able to pay as much as $30 for
the shirt. Because the price on the tag (the market price)
is only $20, however, you enjoy the $10 difference in the
sense that you acquire the shirt, and you retain the
additional $10 that you would have been willing and able
to pay. This surplus that the consumer enjoys is a
measure of how well-off he or she is.

To calculate consumers’ surplus for the entire market, we
only need to recall the fact that the market demand curve
represents the maximum prices that consumers are
willing and able to pay for a good. Furthermore, because
consumers pay the market price for the good, the
consumers’ surplus can always be represented as the area
below the demand curve and above the current market
price. Figure 3.18 shows how to approximate consumers’
surplus by treating the demand curve as if it possesses a
staircase shape. The shaded area represents this
approximation of the consumers’ surplus given the
current market price of $1.00 per unit.
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Figure 3.18; Consumers” Surplus
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To calculate the consumers’ surplus using this approach,
it is only necessary to add up the shaded areas. We add
the surplus of $0.50 on each of the units from O to 3, the
surplus of $0.25 on each of the units from 3 to 6, and the
surplus of $0.00 on the units from 6 to 9.

CS§ = (1.50 — 1.00)(3 — 0) + (1.25 — 1.00)(6 — 3) + (1.00 — 1.00)(9 — 6)
=1.50+0.75 + 0 = $2.25

To calculate the consumers’ surplus exactly, it would be
necessary to include the entire area below the demand
curve and above the price line. It should be clear that a
larger area implies a greater welfare for consumers
because the difference between the amount they are
willing and able to pay and the amount they do pay is
larger. The reader should also note that consumer
expenditure is equal to $9.00 (= $1.00 per unit times 9
units).
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We now turn to the related concept of producers’
surplus. It is defined as follows:

+ Producers’ surplus refers to the difference
between the amount that producers receive for a
good and the minimum amount producers are
willing and able to accept.

To calculate producers’ surplus for the entire market, we
only need to recall the fact that the market supply curve
represents the minimum prices that producers are
willing and able to accept for a good that they are selling.
Furthermore, because producers receive the market
price for the good, the producers’ surplus can always be
represented as the area above the supply curve and below
the current market price. Figure 3.19 shows how to
approximate producers’ surplus by treating the supply
curve as if it possesses a staircase shape. The shaded area
represents this approximation of the producers’ surplus
given the current market price of $1.00 per unit.
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Figure 3.19: Producers’ Surplus
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To calculate the producers’ surplus using this approach,
it is only necessary to add up the shaded areas. We add
the surplus of $0.50 on each of the units from O to 3, the
surplus of $0.25 on each of the units from 3 to 6, and the
surplus of $0.00 on the units from 6 to 9.

PS = (1.00 — 0.50)(3 — 0) + (1.00 — 0.75)(6 — 3) + (1.00 — 1.00)(9 — 6)

=1.50+ 0.75 + 0 = $2.25

To calculate the producers’ surplus exactly, it would be
necessary to include the entire area below the price line
and above the supply curve. It should be clear that a
larger area implies a greater welfare for producers
because the difference between the amount they receive
and the minimum amount they are willing and able to
receive is larger. The reader should also note that the
revenue that producers receive is equal to $9.00 (= $1.00
per unit times 9 units). It should also be noted that the
revenue that producers receive is equal to the
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expenditure of consumers. This result is perfectly
consistent with the neoclassical circular flow diagram
represented in Figure 3.1.

Although the concepts of consumers’ surplus and
producers’ surplus have been represented here as being
entirely consistent with the neoclassical worldview, we
will consider two very important criticisms of these
concepts in chapter 6.

The Economic Efficiency of Competitive Markets

We now come to an important conclusion that
neoclassical economists draw. According to neoclassical
economists, competitive markets achieve economic
efficiency, as defined in chapter 2. In chapter 2, it is
explained that a society achieves economic efficiency
when it achieves productive efficiency, allocative
efficiency, and full employment. Another way of
thinking about economic efficiency is in terms of the
maximization of consumers’ surplus and producers’
surplus. The total surplus (TS) is simply the sum of
consumers’ surplus and producers’ surplus. When it is
maximized, economic efficiency is achieved.
Neoclassical economists argue that total surplus is
maximized when the market is in equilibrium.

To understand their reasoning, we must take a slight
detour into the analysis of government intervention in
the marketplace. Suppose, for example, that the
government imposes a price ceiling in the market for
gasoline. A price ceiling is a maximum legal price that
may be charged for a good or service. If the equilibrium
price in the market for gasoline is $3.75 per gallon and
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the price ceiling is set at $3.25 per gallon, then the
situation in Figure 3.20 is the result.

Figure 3.20: A Price Ceiling in the Gasoline Market
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Because the price is prevented from rising above $3.25
per gallon, a shortage equal to Q2 - Qq is the result.
Furthermore, the shortage will persist indefinitely unless
something else changes. The efficiency implications of
the price ceiling are of even greater interest. Because only
Q1 units of output are supplied at the low price, the
consumers’ surplus and producers’ surplus on units Q*
— Qg are simply lost. This loss of surplus is referred to
as deadweight loss. Therefore, any price set below the
equilibrium price will reduce the total surplus realized in
the market.

On the other hand, the government might impose a
price floor in the market for gasoline. A price floor is a
minimum legal price that may be charged for a good or
service. If the equilibrium price in the market for
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gasoline is $3.75 per gallon and the price floor is set at
$4.00 per gallon, then the situation in Figure 3.21 is the
result.

Figure 3.21: A Price Floor in the Gasaline Market
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Because the price is prevented from falling below $4.00
per gallon, an excess supply equal to Q2 — Q7 is the result.
Furthermore, the excess supply will persist indefinitely
unless something else changes. The efficiency
implications of the price floor are of great interest just
as in the case of the price ceiling. Because only Qi units
of output are demanded at the high price, the consumers’
surplus and producers’ surplus on units Q* - Qg are
simply lost. As in the case of the price ceiling, deadweight
loss is the result. Therefore, any price set above the
equilibrium price will reduce the total surplus realized in
the market.

For price floors to be effective or binding, they must be
placed above the equilibrium price. A price floor set
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below the equilibrium price would not have any effect on
the marketplace because price has no tendency to fall
that low. Price will simply move to its equilibrium level.
Similarly, price ceilings must be placed below the
equilibrium price if they are to be binding. A price
ceiling set above the equilibrium price would have no
effect on the market participants. The price would
simply fall to its equilibrium level because a price ceiling
does not prohibit downward movements in price.

Maximum efficiency is, therefore, equivalent to
maximization of total surplus and is achieved when the
market reaches equilibrium. Any price charged other
than the equilibrium price leads to deadweight loss. At
the societal level, it is possible to understand how market
equilibrium leads to economic efficiency in a different
way. Specifically, economic efficiency requires full
employment of resources, productive efficiency, and
allocative efficiency. If each resource market clears, then
the entire quantity supplied of each resource will also be
demanded. As a result, full employment will be achieved.
In addition, if we interpret the supply curve as
representing the marginal cost (MC) of production and
the demand curve as representing the marginal benefit
(MB) of a good, then the equilibrium outcome implies
that MB = MC, which is the condition for allocative
efficiency. Unfortunately, we must wait until chapter 8
for a demonstration that market equilibrium leads to
productive efficiency (or least-cost production).

The Possibility of Market Failure

It has been shown that free and unfettered markets lead
to economic efficiency or the maximization of
consumers’ and producers’ surplus. We now ask whether
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exceptions to this general rule can be found. When
competition in the marketplace fails to bring about
economic efficiency, we call this situation market
failure. Several types of market failure have been
identified. In this section, we briefly explore two broad
types of market failure.

The first kind of market failure occurs with the
production of public goods. Public goods are goods that
have two key characteristics: non-rivalry and non-
excludability. A good is non-rival if one individual’s
consumption of the good does not in any way reduce
another individual’s consumption of the good. The
classic example is a lighthouse. Once the lighthouse is
constructed and operational, all boats entering a harbor
enjoy the benefit of the light, and one boat’s
consumption of the light does not diminish another
boat’s consumption of the light. By contrast, a private
good, like a sandwich, is a rival good because one
individual’s consumption necessarily reduces another
individual’s consumption.

A lighthouse also has the characteristic of non-
excludability. That is, it is not possible to exclude any one
boat from consuming the service that the lighthouse
provides once it is operating. As a result, if the lighthouse
owner wishes to charge a fee for the use of the
lighthouse, it will not be possible to do so. That is, a boat
can consume the service without paying.

This situation creates a free-rider effect in the sense
that each boat has an incentive to free ride on the efforts
of other boat owners to pay for the construction of the
lighthouse. Because all boat owners face this same
situation, no one is willing to pay for the construction of
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the lighthouse, and it is not built even though the benefit
to the boat owners outweighs the cost of construction.
Therefore, the market fails to deliver the efficient
amount of the good, and so it is a case of market failure.
The case is frequently made that the government can
enhance efficiency in these situations by imposing a tax
on the boat owners to force the collection of the fees that
would be needed to build the lighthouse.

The other kind of market failure that we will consider is
referred to as an externality. Externalities are external
effects of a market transaction on third parties that are
not directly involved in the transaction. Externalities
may be positive or negative. For example, a negative
externality may occur when a steel company dumps
waste into a nearby river. The waste imposes a cost on
those living down the river. The price of steel, however,
will not reflect this cost because it is not part of the
private cost of production for the steel company. Neither
the buyers nor the sellers of steel will experience the
negative effects of this added cost of production. This
situation is depicted in Figure 3.22 where MPC
represents marginal private cost, MSC represents the
marginal social cost of production, and MPB represents
the marginal private benefit. The MSC includes both
the MPC and the external cost of pollution. For this
reason, the MSC is higher than the MPC.
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Figure 3.22: A Negative Externality in Production
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In Figure 3.22, the market clears at P* and Q*. The
efficient outcome, however, occurs where MPB
intersects MSC at P1 and Q1. Because the efficient

outcome occurs at a higher price and a lower quantity,
the implication is that the good is under-priced and over-
produced in a competitive market. The case might be
made that a unit tax imposed on producers can be used
to reduce supply and bring it into line with MSC. Such a
tax is known as a Pigouvian tax after the economist A.C.
Pigou.®

On the other hand, a positive externality may occur
when consumption of a good leads to benefits for third
parties that are not directly involved in the market
transaction. For example, education is a good that is
often argued to have positive spillover benefits in that
other members of society benefit when people have
more education rather than less. For example, a better
educated population will have higher earning potential
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and so is less likely to resort to crime. Therefore, the
marginal social benefit (MSB) exceeds the MPB in this
case because the MSB includes the benefits that third
parties receive in addition to the private benefits
received by the direct consumers of education. This
situation is depicted in Figure 3.23.

Figure 3.23: A Positive Externality in Consumption
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In Figure 3.23, the market clears at P* and Q¥*. The
efficient outcome, however, occurs where MSB intersects
MPC at P1 and Q1. Because the efficient outcome occurs

at a higher price and a higher quantity, the implication
is that the good is under-priced and under-produced in a
competitive market. The case might be made that a
subsidy per unit given to consumers can be used to
increase demand and bring it into line with MSB. Of
course, it is difficult to know just how much of a tax or
subsidy to impose in these cases of market failure. An
error might lead to an even greater inefficiency than the
one resulting in the case of competitive equilibrium.
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Following the Economic News

The U.S. housing market has experienced a crisis in
recent years with millions of homeowners unable to
make their mortgage payments and losing their homes as
a result. In many regions, homeowners have turned to
renting due to the difficulties of obtaining mortgage
loans. For example, this pattern has been observed in
suburban Cook County in Illinois. According to U.S.
Census Bureau data for the period 2007-2011, the
demand for affordable housing in Cook County far
outstripped the supply even though the number of
affordable units increased. Researchers reported a
shortage of nearly 48,000 affordable rental units due to
the mismatch between the quantity supplied and the
quantity demanded.” This case may be analyzed in terms
of a simultaneous rise in supply and demand. As we have
seen, the equilibrium quantity must rise. In this case,
however, because demand has risen more than supply,
we should expect rents (i.e., the price of rental units) to
rise overall.

Summary of Key Points

1. The neoclassical circular flow model represents
the linkages between the business sector and the
household sector as harmonious and without
class antagonisms.

2. The law of demand states, that other factors held
constant, price and quantity demanded are
inversely related.

3. A change in quantity demanded is due to
changes in price only whereas a change in
demand is due to changes in non-price
determinants of demand.
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The law of supply states, that other factors held
constant, price and quantity supplied are
positively related.

A change in quantity supplied is due to changes
in price only whereas a change in supply is due
to changes in non-price determinants of supply.
In market equilibrium, quantity supplied equals
quantity demanded and neither a shortage nor a
surplus exists.

Changes in the non-price determinants of
demand and supply lead to changes in
equilibrium prices and quantities exchanged.
Market equilibrium leads to the maximization of
consumers’ surplus and producers’ surplus.
Binding price ceilings and binding price floors
prevent the movement to equilibrium and
reduce consumers’ surplus and producers’
surplus.

Market failures occur when markets fail to
achieve economic efficiency.

List of Key Terms

Neoclassical circular flow model

Market

Resource market

Product market

Market demand

Market supply

Market equilibrium
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Methodological individualism
Individual demands
Individual supplies

Law of demand

Substitution effect

Income effect

Horizontal summation
Change in quantity demanded
Change in demand

Normal goods

Inferior goods

Substitutes

Complements

Law of supply

Change in quantity supplied
Change in supply

Taxes

Subsidies

Equilibrium

Excess supply
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Surplus

Excess demand

Shortage

Comparative statics analysis
Consumers’ surplus

Producers’ surplus

Total surplus

Price ceiling

Deadweight loss

Price floor

Effective or binding (price ceilings and price floors)
Market failure

Public goods

Free rider effect

Externalities

Marginal private cost (MPC)
Marginal social cost (MSC)
Marginal private benefit (MPB)
Pigouvian tax

Marginal social benefit (MSB)



PRINCIPLES 231

Problems for Review

1.

Suppose the price of peanut butter falls. If P1 and
Q are the current equilibrium price and
quantity of jelly, then how will the jelly market
be affected by the drop in the price of peanut
butter? Analyze this case in three steps.

Suppose the unit tax on gasoline is reduced. If P;

and Q are the current equilibrium price and

quantity of gasoline, then how will the gasoline
market be affected by the drop in the unit tax?
Analyze this case in three steps.

Suppose consumers of an inferior good
experience a rise in their incomes. If P1 and Qg

are the current equilibrium price and quantity of
this good, then how will the market be affected
by the rise in incomes? Analyze this case in three
steps.

Suppose the demand rises for a good while the
supply falls. Which conclusions can be drawn
about the overall effect on equilibrium price and
quantity exchanged? How would you draw the
graph of this case?

Suppose the price of the good in Figure 3.24 is
$5 per unit. Calculate the consumers’ surplus
using the information in the graph.
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Figure 3.24: Problem 5
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6. Suppose the price of the good in the graph below
is $5 per unit. Calculate the producers’ surplus
using the information in the graph.

Figure 3.25: Problem 6
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Notes

Samuelson, Paul. 1957. “Wages and Interest: A Modern
Dissection of Marxian Economic Models.” American Economic
Review, 47: 884, 894.

This notation follows notation that Prof. David Ruccio used in
his undergraduate economics principles class at the University
of Notre Dame during my years as his teaching assistant in the
early 2000s.

The reader should note that a movement along the demand
curve does not occur in this case because the price of gasoline
has not yet changed. It is only the expected future price of
gasoline that has changed.

McConnell and Brue (2008), p. 52, recognize both possible
outcomes whereas many authors of neoclassical textbooks only
emphasize the case of current storage.

[ believe that I first encountered this example in Prof. Kevin
Quinn’s introductory economics class at BGSU.

For a nice summary of how externalities violate the
neoclassical efficiency theorem and different approaches to
resolving them, see Rosser and Rosser (2004), p. 32-36.

Podmolik, Mary Ellen. “Affordable Housing is Meager in
Suburban Cook County.” Chicago Tribune. April 23, 2013.






CHAPTER 4

THE MARXIAN THEORY OF
CLASS EXPLOITATION

Goals and Objectives:

In this chapter, we will do the following:

1.
. Describe a Marxian circular flow model

Explore the early history of Marxian economics

Identify the characteristics of commodities and
money within the Marxian framework

Explain how to represent the circulation of
commodities in Marxian economics

Define the concept of capital within Marxian
economics

Examine the commodity labor-power and the
determination of its value

[llustrate the division of the working day and the
production of surplus value

The Early History of Marxian Economics

In this chapter, we will explore Marxian economics. As
we learned in the last chapter, the neoclassical
contribution to the discourse of economics places heavy
emphasis on the roles of supply and demand in the
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marketplace as determinants of product and resource
prices. Neoclassical economists also emphasize that free
and competitive markets lead to economic efficiency. In
contrast, Marxian economists place primary emphasis
on human labor as the source of commodity value and
assert that competitive capitalism leads to class
exploitation. Before we explore the Marxian perspective
in greater detail, we should briefly consider its origins.

In Chapter 1, we discussed the decline of feudalism and
the transition to capitalism as it occurred in England and
Europe during the eighteenth and nineteenth centuries.
Indeed, the distinct discourse of political economy was
born due to this transition. Classical political economists
generally viewed the rise of capitalism as a positive
development, but many critics of the new economic
system also arose.

The most famous of these critics was Karl Marx
(1818-1883). Marx was a man of many hats. He was a
philosopher by training but was also an historian, an
economist, a radical journalist, and a revolutionary
political activist. At times, he even fancied himself a
mathematician and a poet! He was born and raised in
Germany, obtained his doctorate in philosophy, and
participated in the revolutions of 1848 in Europe, during
which time he wrote The Communist Manifesto with his
collaborator and friend Frederick Engels. The Manifesto
was essentially a call to workers throughout the world to
resist the changes that were taking place in the global
economy, which Marx considered to be detrimental to
the well-being of workers. Despite his emphasis on the
exploitation of workers, Marx did recognize that the
economic transition was contributing to rapid economic
development like nothing the world had ever seen. Marx
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was driven into exile due to his political activities. He
moved to France and then Belgium, before settling with
his family in England.

Once he settled in London, Marx began to concentrate
on intellectual work, but political resistance was always a
part of his life. In the late 1850s, Marx completed a work
titled, Grundrisse, which means “Foundations.” This work
served as a rough draft for Marx’s most famous
intellectual work, Das Kapital or Capital. This three-
volume work contains Marx’s theory of how capitalism
functions as well as his detailed critique of classical
political economy. The first volume of Capital, published
in 1867 and subtitled The Process of Production of Capital,
is the only one that was published during Marx’s
lifetime. The second and third volumes, titled The Process
of Circulation of Capital and The Process of Capitalist
Production as a Whole, were published posthumously by
Engels in 1885 and 1894, respectively. Another work
titled Theories of Surplus Value was also published after
Marx’s death. It contains Marx’s critical analysis of the
history of economic thought and is sometimes regarded
as the fourth volume of Capital. Because the foundation
of Marx’s theory of capitalism is developed in volume 1,
it is our exclusive focus in this chapter.

Marx’s theory of capitalism represents the merger of
several complex bodies of thought.! Marx was inspired
by the German philosopher G.W.F. Hegel. Hegel’s theory
of history was based on a kind of logic referred to as
dialectical idealism. According to this manner of
reasoning, all historical change is driven by the conflict
between mutually antagonistic opposites.” Marx
transformed this logic into one that emphasized material
relations as the driving force in history rather than ideas
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as Hegel had done. It was later dubbed dialectical
materialism for this reason. At the same time, Marx also
borrowed the emphasis on the conflict between the
bourgeoisie (capitalist class) and the proletariat
(working class) from French political theorists.® Finally,
he incorporated the theory that labor is the sole source
of the value of commodities into his theory of
capitalism.* Marx’s theory of capitalism is somewhat
unique in that it is an impressive blend of descriptive
analysis and normative critique. Marx’s concepts allow
him to describe the workings of capitalism in detail, but
the concepts inevitably lead to normative criticism. In
this respect, his theory is sharply different from
neoclassical theory, which aims to separate positive and
normative analysis.

A Marxian Circular Flow Model

In the last chapter, we analyzed the neoclassical circular
flow model, which shows how businesses and
households interact through voluntary exchange in the
product and factor markets. That model presents market
relationships as harmonious, efficient, and consistent
with Adam Smith’s Invisible Hand of the market. We will
now consider a Marxian circular flow model of a
market capitalist economy that assigns a central place to
the class struggle, which Marxian economists claim is the
defining feature of market capitalism. A Marxian circular
flow model, developed by Prof. Ed Nell, is shown in
Figure 4.1.°
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Figure 4,1 A Mardan Clrcular Flow Model
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Source: Nell, Edward J, “The Revival of Political Ecomemy,™ Socfal Resaarch 30:1(1972), 46, ©1071. The New School Reprinted
with permission of Johns Hopkins University Press

The major difference between the Marxian circular flow
model and the neoclassical circular flow model from
Chapter 3 is that the Marxian model includes a well-
defined social class hierarchy. That is, most of the
members of this society are workers. A minority of the
population consists of owners of the means of
production, and this group has a higher place in the
social hierarchy than workers. Beneath the workers is
another large group of unemployed workers that does
not contribute to the circular flow of the economy. In
Marxian economics, this last group is referred to as the
reserve army of the unemployed. The reader should
recall that in the neoclassical model, all resource owners
are lumped together in the household sector.
Neoclassical economists do not find it necessary to
distinguish between the owners of capital, labor, and
land in their model.

Another major difference between the neoclassical and
Marxian models is that in the Marxian model, the
working class contributes to industry something that is
fundamentally different from the capitalist class. That is,
the working class contributes work to industry and the
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capitalist class contributes investment funds (or money
capital), which are used to purchase new capital goods
(i.e., means of production) to be used in industry. Each
receives a different kind of income based on these
different contributions to industry. Workers receive
wages in return for their work, and capitalists receive
profits as a return on their investments.

Another important difference between the two models is
that in the Marxian model, capitalists and workers
consume two different classes of goods and services.
That is, the working class enters the retail markets to
purchase necessities whereas the capitalist class enters
the retail markets to purchase relatively more expensive
luxuries. Because owners receive profit income, they
can afford luxuries, like mansions, yachts, rare artwork,
fine clothes, fancy automobiles, pricey jewelry, and
catered meals. Because their wage incomes do not allow
them to purchase luxuries, workers must be content with
necessities, such as rental units, cheap clothing, used
automobiles, inexpensive jewelry, and microwave
dinners. It should also be noted that the sales of these
goods and services generate monetary receipts for
industry, which are used in the payment of wages and
profits. In addition, only the net social product is sold in
the wholesale and retail markets because a part of the
product of industry is consumed during the production
process. That is, industry uses up some of the means of
production in the production of products and services.

Now that we have analyzed the neoclassical and Marxian
circular flow models and considered the similarities and
differences between the two models, the reader might
like to know which of the two models is correct. That is,
which model should the reader accept as the true



PRINCIPLES 241

representation of how market capitalist economies
work? The answer is that we cannot settle this question
for the reader. The reader must choose the model that he
or she finds to be most convincing. The reader may even
reject both models because neither model emphasizes
those features of market economies that the reader finds
to be most central. Remember that economics is a
discourse with many competing opinions and
viewpoints. If we identify one of these two models as
containing the “Truth” about economics, then we have
abandoned the notion that economics is a discourse and
have returned to the conventional view that economics is
a science that can provide final answers to descriptive
questions.

To make the point in another way, we can see that
neoclassical economists do not incorporate the potential
for conflict between resource owners in their model. We
can also see that Marxian economists do not incorporate
the possibility of class mobility in their model. That is,
can’t a worker save enough money to join the class of
capitalists? Each type of economist might be willing to
admit these possibilities if asked, but the point is that
they have excluded these possibilities because of all the
infinite material that could be included in the models,
they have chosen to include only those features that they
consider to be the most important for understanding
market capitalism. Consequently, their efforts to describe
the functioning of economies have led them to evaluate
that functioning from a normative standpoint at the
same time. This inability to separate descriptive analysis
from normative analysis is what makes economics a
discourse at its core.

Commodities and Money
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We can now begin to explore the theory of capital that
Marx developed in volume 1 of Capital. Just like
neoclassical economics, Marxian economics has its own
language. Therefore, we will spend a great deal of time
on its foundational concepts in this chapter just as we
did when we explored the neoclassical theory of supply
and demand. Once we have a solid grasp of the different
components of Marxian theory, we can bring them
together in a manner that provides a different
conception of market capitalism than the one that
neoclassical economists have developed.

Marx begins volume 1 of Capital by considering the form
that wealth takes within the capitalist mode of
production. He argues that wealth takes the form of an
“immense collection of commodities.” Because Marx
regarded the commodity as the basic cell of capitalist
wealth, it served as the starting point of his analysis.
Marx next defines the commodity as consisting of two
essential components. First, a commodity is a use value.
That is, a commodity has a value in use. It serves some
useful purpose for the user. We are surrounded by use
values in our daily lives. For example, a chair allows one
to sit rather than stand; a cell phone allows one to call or
text one’s friends; an automobile allows one to transfer
one’s self and one’s belongings over long distances
relatively quickly. This characteristic of a commodity is
entirely qualitative in nature. To be a commodity,
however, a thing must also be an exchange value. That
is, the thing must also have a value in exchange. In other
words, it must be possible to exchange the thing in the
marketplace for so much of another commodity. This
property of a commodity is entirely quantitative in
nature. If a thing has both properties, it is a commodity.
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If it has neither property, or only has one of these
properties, then it is not a commodity.

In capitalist societies, commodities are everywhere. All
the use values mentioned above are commodities
because they are also exchange values. It should be noted
that a thing need not be a material object to qualify as a
commodity. For example, a haircut is something bought
and sold in a marketplace. It is also useful to the person
consuming it because that person walks away with a
nice, neat haircut. Still, it is not a material object but
because it is a use value and an exchange value, it is a
commodity. All services sold to consumers may be
regarded as commodities for this same reason. It should
also be pointed out that some things do not qualify as
commodities. In the United States, for example, it is
illegal to own slaves. Although slaves have a use value,
they do not have an exchange value due to the absence of
an organized market. People are, therefore, not
commodities in the United States, except where the
practice continues as criminal activity. On the other
hand, millions of people continue to live as slaves in
parts of Africa and Asia. Where slaves are still bought
and sold, people continue to exist as commodities.

Marx next turns to the question of what determines the
exchange value of a commodity. Marx encounters two
related questions when trying to explain the exchange
value of a commodity:

1. How is it possible to equate two qualitatively
different commodities through market
exchange? Isn't this like saying apples and
oranges are equal when apples are traded for
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oranges in the marketplace even though they are
clearly different things?

2. What determines the rate at which two
commodities exchange? Why does 1 desk
exchange for 5 books rather than 4 books or 6
books?

Marx solves this problem and answers these questions by
arguing that a common element must exist within each
commodity to make the equation of exchange possible.
This common element, he argues, is human labor.® That
is, even though the books and the desk are qualitatively
different items, they both require human labor for their
production. As a result, it is this hidden element that is
equated in the process of exchange. Marx recognized,
however, that the labor embodied in commodities has a
dual character. On the one hand, the books and the desk
each require a different type of labor for their
production. The act of producing books is obviously
very different from the act of producing a desk. These
specific forms of labor Marx referred to as concrete,
private labor. Because of the qualitative differences
between these kinds of labor, we do not appear to have
solved the problem of how qualitatively different
commodities may be equated in exchange. On the other
hand, Marx argues that the different production
processes do have something in common. Each
production process involves the generalized expenditure
of human brains, muscles, nerves, hands, and so on. It is
this homogenous human labor that is embodied in
commodities and which is revealed when the exchange
of two commodities takes place. Marx referred to this
generalized human labor as abstract, social labor. It is
the common element that makes it possible to equate the
books and the desk in the process of exchange.
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Furthermore, because labor time is a measurable
concept, we also may use it to answer the second
question above. That is, 5 books exchange for 1 desk
because the 5 books and the 1 desk require the same
amount of abstract, social labor for their production.

Marx’s solution, therefore, suggests that a commodity
will be more valuable when it requires more abstract,
social labor for its production. A commodity will be
considered less valuable when it requires less abstract,
social labor for its production. Marx did recognize one
potential problem with this explanation of exchange
value. The solution appears to suggest that producers
that are lazy and take longer to produce will produce
commodities that are more valuable than efficient
producers who complete production in a much shorter
period. To resolve this problem with his theory, Marx
concludes that only socially necessary labor contributes to
the production of value. That is, the only labor that
counts in exchange is the labor that is required under the
conditions that are normal for a given society and that
uses the average degree of skill and intensity prevalent in
that society at a point in time. According to Marx’s
theory then, the value of a commodity depends directly
on the amount of socially necessary abstract labor time
(SNALT) required for its production. It follows that if
only 10 hours of SNALT are required to produce a desk,
then a producer that spends 15 hours of concrete, private
labor on the production of a desk will have wasted 5
hours of labor time and only the 10 hours of SNALT will
be realized in exchange. Similarly, a highly efficient
producer that produces a desk with only 5 hours of
concrete, private labor will be able to realize 10 hours of
SNALT in exchange and so enjoys an extra bonus for this
efficiency. Socially necessary abstract labor is, therefore,
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the substance of commodity value, and SNALT is its
measure.” The claim that a commodity’s value depends
upon the SNALT required for its production, we will
refer to as the law of value.

Another issue arises when we consider the concept of
money. After all, when we go to the store to purchase a
pair of shoes, we do not see on the price tag a specific
amount of SNALT. The prices of commodities are stated
in terms of money, not SNALT. As a result, Marx’s next
step is to explain why it is that commodity values are
expressed in terms of money.

When Marx considers primitive economies in which
commodity exchange only occurs sporadically and
peripherally, he explains that value expressions can be
represented with what he calls the simple form of value
as shown in Figure 4.2.

Figure 4.2: The Simple Form of Value

20 yards of linen 1 coat

(20 hours of = (20 hours of SNALT)
SNALT)
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In this example, 20 yards of linen has its value expressed
in the form of 1 coat because each requires 20 hours of
SNALT for its production. This example is like the ones
we have already considered.

As commodity exchange became a more widely adopted
practice, generalized barter exchange economies
developed. In these situations, value expressions may be
represented with what Marx calls the expanded form of
value as shown in Figure 4.3.

Figure 4.3: The Expanded Form of Value

20 yards of linen 1 coat 101b.oftea 1 ';_' i
[20 hours = (20 hours = (20 howrs = ( zi?h;; = efc
fSNALT)  of SNALT B
of SNALT) » ) o ) of SNALT)

In this case, each individual commodity has its value
expressed in the form of every other individual
commodity. Each commodity is taken in the appropriate
quantity such that all quantities represent the same
amount of SNALT. This form creates difficulties because
value does not find its expression in a single form.

Due to the difficulties inherent in the expanded form of
value, Marx explains that a single commodity is

eventually set apart from all other commodities to serve
as the universal equivalent for the expression of value.
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The general form of value represents value expressions
for this case as shown in Figure 4.4.

Figure 4.4; The General Form of Value

™~
1coat
10 |b. of tea
40 |b. of coffee
- \ 20 vards of linen
{ (20 hours of SNALT)

etc.
(each represents 20
hours of SNALT)

In this case, linen is set apart from all other commodities
and serves to express their individual values. All
commodity values are now expressed in the form of linen.
Again, the SNALT embodied in each commodity and the
linen makes the equality between them and the linen
possible.

Finally, Marx recognized that not just any commodity
has served as the universal equivalent throughout
history. Certain commodities have been more widely
used due to their physical properties that make them
likely choices for the universal equivalent. Precious
metals, like gold and silver, are durable and easily
divisible and so they are natural choices for the money
commodity. In volume 1 of Capital, Marx assumes that
gold obtains a social monopoly of the expression of
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value, which was generally the case in the nineteenth
century. The money form of value thus represents value
expressions for this case as shown in Figure 4.5.

Figure 4.5: The Money Form of Value

20 yards of linen ™
1 coat
10 Ib. of tea
40 Ib. of coffee ] 2 ounces of gold
Y% ton of iron 7T (20 hours of SNALT)
ete.
(each represents 20
hours of SNALT)

In this case, each commodity finds its value expression
in the form of an amount of gold containing the same
amount of SNALT for its production.

It is now possible to represent a commodity’s value (or
price) in terms of money as shown in Figure 4.6.
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Figure 4.6: The Price-Form

20 yards of linen 2 ounces of gold
(20 hours of SNALT) (20 hours of SNALT)

We have now reached the gold price of the commodity.
Of course, for Marx this appearance hides the fact that
it is the quantity of SNALT that renders commodities
valuable.

Of course, in modern capitalist societies, the prices of
commodities are stated in terms of units of paper money
(e.g., so many dollars), not in terms of ounces of gold. For
that reason, an explanation of paper money prices is
required. During the nineteenth century, banks issued
notes and governments issued paper bills in exchange for
gold deposits. Depositors could deposit gold and then
use the banknotes and paper bills to purchase
commodities. When exchanges between commodities
and paper occurred, the commodities were equated with
the underlying money commodity, gold, rather than the
paper itself. The paper simply served as a symbol or
representative of the underlying money commodity. We
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can represent the paper expression of value as shown in
Figure 4.7.

Figure 4.7: Paper as the Symbol of Value

_ $70.00
20 yards of linen 2 ounces of gold (representative
(20 hours of SNALT)  — (20 hours = of 20 hours
of SNALT) of SNALT)

Although the $70 requires virtually no SNALT for its
production, it represents a claim to 2 ounces of gold in
this example, which requires 20 hours of SNALT for its
production. Therefore, the 20 yards of linen have a value
of $70, and we have an explanation for the paper prices of
commodities. Of course, the careful reader might object
that paper money in modern capitalist economies is not
directly convertible into gold. In fact, it is true that paper
money today is fiat money, supported by nothing but
the government’s assurance that it has the legal title of
money and the fact that people generally recognize its
value. Although Marxian economists have an explanation
for the value of fiat money that is consistent with Marx’s
theory of value, we will postpone this explanation until
we reach the subject of monetary theory in Chapter 17.
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The reader might ask at this stage what has happened to
the laws of supply and demand. In Chapter 3, we learned
of the important role these laws play in the
determination of market prices within neoclassical
economics. By explaining a commodity’s value entirely
in terms of the SNALT required for its production, was
Marx denying the laws of supply and demand? Rather
than denying these laws, Marx argues that these laws are
secondary to the law of value. In other words, the laws of
supply and demand can influence the market price of a
commodity, but the value of the commodity depends on
SNALT alone. For example, if the SNALT required for
the production of the linen remains the same over time,
the value of the linen will remain unchanged at $70, as
shown in Figure 4.8.

Figure 4.8: Supply and Demand

$ per
20 yards

Price

$70 / ISR, 2L Value

time

Notice that the market price fluctuates considerably,
however, in response to changes in the supply and
demand for linen. The value of the linen represents the
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center of gravity around which the market price
fluctuates and represents an average price over relatively
long periods of time. It is here that we observe an
important distinction between neoclassical and Marxian
theory. Neoclassical economists only refer to market
prices and the concept of value does not exist for them.
Marxian economists recognize both concepts and
consider the concept of value to be the more important
object of analysis. As Marx wrote:

“[IJt is not the exchange of commodities which regulates
the magnitude of their values, but rather the reverse, the
magnitude of the value of commodities which regulates
the proportion in which they exchange.”®

Throughout this chapter, we will follow Marx’s
assumption throughout volume 1 of Capital in assuming
that market prices are equal to values. That is, supply and
demand do not force any significant deviations of price
from value.

The Circulation of Commodities and the Meaning of
Capital

In commodity exchange societies, commodities are
constantly being bought and sold for money, which
serves as the universal equivalent for the expression of
value. Each sale and subsequent purchase can be
represented as a commodity circuit through which the
socially necessary labor of one commodity owner is
equated with the socially necessary labor of another
commodity owner. Indeed, Marx argued that all
exchange within a commodity exchange society can be
represented with a vast collection of interlocking
commodity circuits. Marx chose to represent an
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individual commodity circuit symbolically as in Figure
4.9.

Figure 4.9: A Commodity Circuit

L=M<=C’
The first /" *.  Thesecond
metamorphosis: “._ metamorphosis:
The sale The purchase

In Figure 4.9 a specific commodity (C) is transformed into
its equivalent in money (M) when it is sold. The money is
then used to buy a qualitatively different commodity (C’).
The owner of the original commodity is able, in a sense,
to transform the commodity into the new commodity
through exchange. The hyphens connecting the symbols
in the circuit indicate that a transformation is occurring.
For example, the owner of five books might sell those
books for $100. That money then purchases one desk.
Throughout the process, the owner of the books equates
the SNALT embodied in the books with the SNALT that
the $100 represents and that the desk embodies. Let us
suppose that each of these commodities represents 10
hours of SNALT. An exchange of equivalent values takes
place then and the owner of books obtains something she
wants in exchange (i.e., a desk) more than the thing she
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gives up (i.e., the books). It is a perfectly rational process
for a commodity owner. This sphere of commodity
circulation represents the realization of Adam Smith’s
Invisible Hand. Each commodity owner pursues her own
self-interest by participating in these even swaps, and in
the end, she obtains something that she desires more than
the thing she loses.

Alongside these commodity circuits, Marx discovers
another movement that exists within the capitalist mode
of production. It is easy to miss, but Marx argues that
this movement involves the purchase of commodities
and their subsequent sale. Marx represents this
movement symbolically as shown in Figure 4.10.

Figure 4,10: The General Formula for Capital

M-C-M’
[ S—
The first . 2 "~\ Thesecond
metamorphosis: .~ .. metamorphosis:
The purchase The sale

The problem that arises with this formula is that it
appears to be a pointless exercise if equivalent values are
exchanged. For example, if owners exchange equivalent
values, then $100 representing 10 hours of SNALT might
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purchase a desk, which required 10 hours of SNALT for
its production. If the owner then sells the desk for $100
representing 10 hours of SNALT, then owners have
exchanged equivalent values but no expansion of the
initial money has taken place. The owner of the initial
money has no reason to risk the loss of her money by
purchasing the desk only to sell it again. It makes more
sense for her to keep her money out of circulation than
to risk losing it. Notice that this problem does not arise
in the case of a commodity circuit. Commodity owners
exchange equivalent values and at the end of the circuit,
the individual obtains a qualitatively different
commodity from the one with which she began.

Because we have been assuming the exchange of
equivalent values, the movement represented as M-C-M’
makes little sense. That is, the starting point and the
endpoint are qualitatively identical. The commodity
owner begins with money and ends up with money. The
only rational basis for engaging in such an exchange is to
obtain a quantitatively different value (i.e., more money).
Looking at Figure 4.10, the reader should note that the
initial sum of money (M) purchases a commodity (C),
which the commodity owner then sells for a different
sum of money (M’). Because we will assume that M’ is
larger than M, we can write the following equation for
M’

M =M+ AM

That is, M’ is larger than the original sum (M) by the
amount AM. This increment (AM) is what Marx calls
surplus value. When one uses money in this manner,
Marx writes that money is transformed into capital.
What then is capital? Capital in Marxian theory is money
and it is commodities, but only when they take part in
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this specific movement. More generally, we can say that
money is value in search of a greater value. Because
capitalists are constantly striving to expand their capital
in the endless search for surplus value, this movement
never ceases in capitalist societies. The reader should
notice how different this definition of capital is from the
neoclassical definition of capital. For neoclassical
economists, capital is only physical goods used to
produce other goods. For Marxian economists, capital is
the movement represented by M - C — M.

Of course, if the person who advances the initial money
capital ends up with a larger sum of money capital at the
end of this process, then it might seem that we no longer
can assume the exchange of equivalent values. For
example, assume again that $100 representing 10 hours
of SNALT buys a desk that requires 10 hours of SNALT
for its production. This time, however, we will assume
that when the desk is resold, it is sold for $120
representing 12 hours of SNALT. The surplus value in
this case is $20, but the desk sells for more than it is
worth. Commodity owners no longer exchange
equivalent values.

It might seem that the exchange of unequal values must
be the source of surplus value in capitalist societies.
Marx, however, strongly rejects this explanation.
According to Marx, if a seller of a commodity manages
to sell a commodity at a price that exceeds its value (e.g.,
a $100 desk is sold for $120), then that individual seller
manages to obtain a surplus value. The problem is that
the buyer experiences a loss of value. What occurs then is
a redistribution of value throughout society. The total
value produced has not changed at all. As a result, Marx
concludes that the answer to the question of where
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surplus value originates must lie outside the sphere of
circulation.

To find his answer, Marx looks to the sphere of
production to unlock the mystery of surplus value
creation. Specifically, what if production makes it
possible to enhance the value of the desk before the
owner sells it? Once again, suppose that $100
representing 10 hours of SNALT buys the desk, which
requires 10 hours of SNALT for its production. If the
value of the desk somehow increases from 10 hours of
SNALT to 12 hours of SNALT during the production
process, then the owner can sell it for its equivalent value
of $120. This example suggests that owners can
exchange equivalent values in the sphere of circulation
even as one owner realizes surplus value in exchange.
The circulation of capital can now be represented in a

slightly expanded form as follows:
M-C.C'-M

In this expanded formula for capital, a change occurs to
the original commodity (C) to transform it into a new
commodity (C). The question that we must ask is how
this increase in the value of the commodity is possible.

The Commodity Labor-Power and the Determination
of its Value

Marx explains that this expansion of the value of the
commodity in the production process is possible because
a very peculiar commodity is available in the
marketplace that has a unique property. This commodity
Marx calls labor-power. Labor-power is the capacity to
perform work during a specific period (e.g., one hour,
one day). Like any commodity, it has a use value and an
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exchange value. Even though it is not a tangible
commodity, like a desk, a worker can sell it to a capitalist
for a sum of money (i.e., a wage) and so it has exchange
value. Its use value, however, is what is truly unique. It is
unlike any other commodity that exists in a capitalist
society because when it is used, it creates new value.
Think about it for a moment. When a person buys a desk
and consumes it over time, its value does not increase. If
anything, when the person tries to sell it as a used item
later, the price that it fetches will likely be below its
initial value. When a capitalist buys labor-power and
consumes it, however, she orders the worker to complete
a specific type of work. As the worker performs this
work, the worker performs socially necessary abstract
labor. The SNALT performed adds value to the materials
that the worker uses in production. It was this key
insight that allowed Marx to explain the origin of surplus
value.

Before we delve deeper into the details of how capitalists
use labor-power to produce surplus value, we need to
discuss the historical roots of this peculiar commodity.
Labor-power is not a commodity that has always existed
in human societies. In fact, it is specific to the capitalist
mode of production. In ancient slave societies, for
example, the enslaved people themselves were
commodities. The slaves did not sell their ability to work
for a specific period. Slaves possess no ownership rights
themselves. Similarly, in feudal Europe, the serfs did not
sell their labor-power to feudal lords in exchange for a
wage. Serfs were bound to specific lands by tradition and
custom. They handed a portion of their produce to the
lords in exchange for protection and a place to live and
work. It was only with the decline of feudalism and the
spread of private ownership in land that landowners
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separated the serfs from the means of production and
transformed them into wage laborers. For this reason,
Marx identifies two key historical conditions that were
required before labor-power became widely available as
a commodity. First, workers needed to be free to enter
into voluntary labor contracts and for that to happen, the
legal system needed to recognize them as the rightful
owners of their labor-power. Second, workers needed to
be forced to have this freedom in the sense that if they did
not sell their labor-power to capitalists, they would not
be able to survive. In fact, as the serfs were forced from
the land with the decline of feudalism in Europe, they
had little choice but to migrate to the cities in search of
wage work. Marx thus asserts that workers became free
in a double sense.’ Even though we take this
socioeconomic relationship between workers and
employers for granted as a natural and eternal relation,
Marx insists that this socioeconomic relationship is
historically specific. In Marx’s words:

“[NJature does not produce on the one hand owners of
money or commodities, and on the other hand men
possessing nothing but their own labor-power.”'

The widespread availability of labor-power is the
defining feature of the capitalist mode of production. As
we will see, capital cannot survive without it.

Because labor-power is a commodity with a use value
and an exchange value, the quantity of SNALT required
for its production must determine its value. It is clear
what we mean when we state that a desk requires 10
hours of SNALT for its production, but what does it
mean to state that one day’s worth of labor-power
requires 10 hours of SNALT for its production? Because
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labor-power is an intangible commodity, it is more
difficult to imagine that it requires 10 hours of SNALT
to produce it. What then determines the value of labor-
power?

Marx explains that for a worker to perform work during
the working day, he must have access to some essential
commodities. For example, the worker requires food,
clothing, housing, fuel, medical care, and possibly
additional commodities each day. Each of these
commodities requires SNALT for its production.
Therefore, the value of the commodities that the worker
requires each day to produce and reproduce her labor-
power is what determines the value of labor-power. In
other words, the value of labor-power depends on the
value of the means of subsistence that are necessary to
maintain the worker in her normal state as a working
person.

Marx argues that the value of labor-power must also
account for the dependents of the owner of labor-power
because without such an allowance, future labor-power
will not exist. He is also careful to point out that the
value of labor-power contains an “historical and moral
element,” which means that the specific commodities
that are regarded as the necessary means of subsistence
are specific to time and place. In the United States in the
twenty-first century, the necessary means of subsistence
might include an automobile, cell phone service, and a
health insurance policy. In the U.S. during the nineteenth
century or in many parts of the developing world in the
present day, none of these elements would be included.

Marx provides a precise formula for the value of one
day’s labor-power as follows:"!
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The Value of One Day's Labor — Power = 3654528HC...

In this formula, A represents the value of the
commodities that the worker requires daily, B represents
the value of the commodities that the worker requires
weekly, and C represents the value of the commodities
that the worker requires quarterly. We multiply each
value by the number of periods within a year. The
numerator, therefore, represents the annual value of
labor-power. If we divide the annual value of labor-
power by the number of days in the working year
(assumed to be 365 days), then we obtain the daily value
of labor-power. We could further divide this amount by
the number of working hours in the workday to obtain
the hourly value of labor-power.

For example, suppose that A represents the value of food
required daily, B represents the value of fuel required
weekly, and C represents the value of the rent for
housing required quarterly. We may express these values
in terms of SNALT or in dollar terms. If we assume that
A equals $10 of food per day, B equals $73 of fuel per
week, and C equals $3,650 of housing per quarter, then
we have the following results assuming an 8-hour
workday:

Annual Value of Labor—Power = 365(10)+-52(73)+4(3650) = $22, 046 per year

Daily Value of Labor — Power = % = $60.40 per day

Hourly Value of Labor — Power = % = $7.55 per hour

We will continue to assume that prices equal values at
this stage. That is, we assume that the price of labor-
power equals the value of labor-power. In other words,
we are ruling out the possibility at this stage that
fluctuations in the supply and demand for labor-power
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might cause the price of labor-power to rise above or fall
below its value.

The Length of the Working Day and the Production of
Surplus Value

Before we can unlock the secret of surplus value
production, we must introduce a few more concepts.
Labor-power has taken its place within the world of
commodities that are available in the marketplace.
Despite its peculiar characteristic, its value is determined
like that of all the other commodities. Figure 4.11 shows
one day’s labor-power as a single commodity among
many other commodities.

Figure 4.11: The Inclusion of Labor-Power
in the World of Commaodities

20 yards of linen
1 coat

10 Ibs. of tea
¥ ton of iron o $20.00 .
1 day of labor-power / (represents

6 hours of SNALT)
etc.

(each requires 6
hours of SNALT)

In this example, we assume that 6 hours of SNALT are
required to produce and reproduce a day’s worth of
labor-power. It sells for $90, which represents an
equivalent amount of SNALT. Therefore, if labor-power
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sells at its full value of $90, then a capitalist fully
compensates a worker for the commodity she sells. This
point is important. If we make this assumption, we
cannot draw the conclusion that the worker is exploited
in the realm of commodity circulation. An additional
important assumption is that $90 represents 6 hours of
SNALT. This ratio allows us to represent any amount of
SNALT in monetary terms. In the equation below, we
simplify this ratio, which Marxian economists refer to as
the monetary expression of labor time (MELT).

MELT = gponr 4 — §15 per hour (of SNALT)

The reader should be aware that the MELT is not the
same as the hourly value of labor-power (i.e., the wage).
The MELT only tells us that $15 represents 1 hour of
SNALT because the amount of gold that $15 represents
(under the gold standard) requires 1 hour of SNALT for
its production.

We only have a few more concepts to introduce and then
we can bring together our concepts in an example to
reveal how capitalist production produces surplus value.
When a capitalist advances a specific amount of money
capital (M), the capitalist advances a portion of it for the
purchase of the means of production. The means of
production in a specific production process include the
instruments of labor (e.g., tools, machinery, and
specialized equipment) and the objects of labor (e.g., raw
materials, ingredients, component parts). Neoclassical
economists refer to all these means of production simply
as capital. The portion of the money capital that
capitalists advance for the purchase of means of
production, Marxian economists refer to as constant
capital (c). The other part of the money capital that is
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advanced purchases labor-power. This part of the capital,
Marxian economists refer to as variable capital (v). The
reason for these labels will become clearer after we have
worked through an example in which capitalist
production produces surplus value. The money capital
(M) may then be expressed as follows:

M=c+wv

As in neoclassical theory, we will make certain
assumptions, and then analyze the situation given the
restrictions that we have defined. We will assume that a
capitalist hires one worker to work a 10-hour workday.
The capitalist advances $300 of constant capital for
means of production and $90 of variable capital for

labor-power. That is:
M = c+v =300+ 90 = $390

We will also assume that the MELT is $15 per hour of
SNALT as above and that the worker will produce a total
product (TP) of 225 Ibs. of sugar during the workday.
With this information, we can uncover the origin of
surplus value.

Figure 4.12 shows a timeline representing the length of
the working day for this example.
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Figure 4.12: The Division of the Working Day

As each hour passes, the worker creates more new value
for the capitalist in the form of commodities (i.e., finished
sugar). By the end of the sixth hour, the worker has
created enough new value to equal the variable capital
advanced. Since $15 is the monetary equivalent of an
hour of SNALT, $90 (= $15 per hour times 6 hours) is
the new value created in these 6 hours. The key point to
notice, however, is that the worker has agreed to work
for the entire 10 hours. As a result, the worker performs
4 hours of additional labor. Surplus value is possible
because of the performance of this extra labor.

Of course, the 10 hours of SNALT that the worker
performs during the workday to produce the finished
sugar is not the only labor time embodied in the product.
The labor process transfers the SNALT embodied in the
means of production to the final product as well. Figure
4.13 breaks down the total value of the sugar produced
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in the day into its constant capital, variable capital, and
surplus value components.

Figure 4.13: The Component Parts of the Total Value

c=5300 | v =590 | 5 =560 |
20 0 6 10
L AL K.
hd A e S
DL =20 houts NL =6 hours SL = 4 hours

Each of these monetary amounts corresponds to an
equivalent value in terms of labor time. For example, the
SNALT embodied in the means of production is referred
to as dead labor (DL). The SNALT required to produce a
value equivalent to the variable capital we call necessary
labor (NL). We call this labor necessary labor because it
is the amount of SNALT necessary to produce a value
equivalent to the required means of subsistence, and we
should not confuse it with the concept of socially
necessary labor.!? Finally, the SNALT that the worker
performs over and above the necessary labor, we refer to
as surplus labor (SL). The entire amount of labor that
the worker performs during the workday is called living
labor (LL). It follows that:

LL=NL+SL
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Because the MELT makes it possible to convert between
monetary values and labor time equivalents, we can
work through this problem as follows:

Determine the amount of necessary labor time.

= —sfsﬁ = 6 hours

hour

NL

_ v
- MELT

Determine the amount of surplus labor time.
« SL=LL— NL =10 hours — 6 hours =4 hours
Determine the amount of surplus value (s) produced.

. s=SL-MELT = 4 hours - 315 = $60

Determine the amount of dead labor time embodied in
the means of production.

_ c __ %300 __
DL = 357 = S5 = 20 hours

our

We can now see that the total value (TV) of the sugar
produced in the day and the total labor (TL) embodied
in the final product for the day are calculated as follows:
TV =c+ v+ s =300+ 90 + 60 = $450

TL=DL+ NL+SL=20+6+4 = 30 hours

It should be noted that $450/30 hours equals $15 per
hour, which is also the MELT.

We can also calculate the monetary value or price (p) of
one pound of sugar by dividing the total value of the
sugar by the total product as follows:

__ TV __ _$450 __
P=Tp = s, — 52 per b.
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Just like the constant capital, the variable capital, and the
surplus value correspond to the dead labor, necessary
labor, and surplus labor, respectively, they also
correspond to the specific parts of the total product.
That is, the constant capital corresponds to what we can
call the dead product (DP), the variable capital
corresponds to the necessary product (NP), and the
surplus value corresponds to the surplus product (SP),
as shown in Figure 4.14.

Figure 4.14: The Relationship between the
Value Components and the Total Product

c=3300 | v =590 | s =560 |
20 0 6 10
5 A A
Y h 4 W_/
DP =150 1bs. NP =45 lbs, SP=30Ibs.

To calculate each of the components of the total product,
it is only necessary to divide each of the monetary
magnitudes by the price of sugar as follows:

v $90 _
SPZE_W?;CW_gole
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The total product should be simply the sum of these
component parts. That is:

TP =DP+ NP+ SP =150 + 45 + 30 = 225 Ibs.

We now have a complete picture of the process by which
surplus value is created. We can also expand the circuit
of capital to gain a clearer picture of the entire process as
shown in Figure 4.15.

Figure 4.15: The Expanded Version of the Circuit of Capital

mop
($300)
$h1 = $(? . e P — W
(8390)  ($390) P $450 $450
($90) ( )« )

This expanded version of the circuit of capital shows that
the commodities (C) that are purchased using the initial
money capital at the beginning of the circuit include
means of production (mop) and labor-power (Lp). The
circulation process is then interrupted with the
production phase (P). Once production is complete, a new
commodity (C’) emerges that contains surplus value. It
then sells for an amount of money (M), and the capitalist
realizes the surplus value. The capital has expanded.
Marx’s theory suggests that surplus value exists because
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the capitalist exploits the worker in the production phase
of the circuit. Even though the worker is responsible for
the entire new value created, the capitalist owns the final
product and decides how the proceeds from its sale are
used. Therefore, exploitation within the capitalist mode
of production refers to the production of surplus value
by workers and its appropriation and distribution by
capitalists. It is here that we see why Marx’s theory is an
impressive blend of positive and normative analysis. The
reference to this process as one involving exploitation
indicates Marx’s condemnation of it. At the same time,
it has a technical meaning that describes how a worker
produces more value then she receives in the form of a
wage.

The reader should be able to understand more clearly
now why the labels constant capital and variable capital
have been used. The reason for this distinction is that
labor-power has the peculiar property that it creates new
value when consumed. It alone is responsible for the
expansion of the capital value, and so Marxian
economists regard the capital advanced for the purchase
of labor-power as variable in nature. By contrast, the
value of the means of production is only preserved and
transferred to the final product. As a result, their value
does not expand and so this part of the capital Marxian
economists regard as constant in nature.

The reader might object to this entire analysis because
capitalists do not pay workers one lump sum for the day
but rather pay workers for each hour worked. It should
be noted, however, that in this case, the hourly wage
would be $9 per hour (= $90 per day/10 hours per day)
so even though it looks like the worker is compensated
for every hour she works, this appearance is a false one.
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The worker works only part of the hour for herself and
the other part for the capitalist. Remember, each hour
worked creates the value equivalent of $15, according to
the MELT. Hence, $9 of value created in an hour
corresponds to necessary labor whereas the other $6 of
value created in an hour corresponds to surplus labor
when we view the problem in this manner. Hourly wages
rather than daily wages do nothing to change the fact
that the capitalist appropriates a part of the value that the
worker produces.

The Rate of Surplus Value and the Rate of Profit

Marx also introduces two important measures that
correspond to this analysis. The first measure he calls the
rate of surplus value or the degree of exploitation of
labor-power. This measure is of great importance to the
worker because it measures the extent to which the
capitalist exploits the worker in the production process.
Marx defines it as follows:

Rate of surplus value = 2 = % = % = ggx:g = 66.67%

o

The rate of surplus value measures the degree to which
the worker works for the capitalist rather than for
herself. The higher is the rate of surplus value, the higher
is the degree of exploitation.

A second measure of importance is the rate of profit.
The rate of profit measures the rate at which the capital
value has expanded during the production process. It is
of greatest interest to the capitalist because it is how the
capitalist measures the profitability of her investment.
Marx defines it as follows:

Rate of profit = = = % = 15.38%

ct+v
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The higher is the rate of profit, the more profitable is the
investment. That is, a higher rate of profit indicates a
more rapid expansion of the capital value.

The Production of Absolute Surplus Value and
Relative Surplus Value

Because the capitalist is interested in extracting as much
surplus value as possible from the worker, it is important
to consider which measures the capitalist can take to
increase the amount of surplus value produced. One way
to increase the amount of surplus value produced is
through an extension of the length of the working day.
Marx refers to an increase in the production of surplus
value due to an extension of the workday as an increase
in absolute surplus value. Figure 4.16 shows the
modifications to our example that stem from a
lengthening of the workday.

Figure 4.16: The Production of Absolute Surplus Value

c=$300 | v =53 | 5 =560 | B45 |

20 0 6 10 13
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= 3

4 hours L
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In this example, the working day has been extended by
3 hours. As a result, the worker performs 3 hours of
additional surplus labor (ASL). Multiplying this amount
of additional surplus labor by the MELT, we obtain the
additional surplus value (As) produced of $45. It should be
noted that because the constant capital and the variable
capital have not changed, this increase in the surplus
value will increase both the rate of surplus value and the
rate of profit. The rate of surplus value rises to 116.67%
(= $105/$90), and the rate of profit rises to 26.92% (=
$105/$390). That is, the worker is exploited to a greater
degree, and the capital expands more quickly as a result.

The second way in which the amount of surplus value
may increase is through a new division of the working
day due to a change in the value of labor-power. For
example, suppose that productivity increases in the
sectors that produce the means of subsistence for the
worker. In that case, the values of these necessities will
decline because less SNALT is required for their
production. It will now be cheaper for the worker to
purchase those commodities deemed necessary to keep
her in a condition that is normal for a working person
and that are required for her to perform her work at an
average level. The value of labor-power, therefore,
declines. As a result, the capitalist will not need to
advance as much variable capital as previously. Because
the necessary labor decreases with this reduction in the
variable capital advanced, a larger portion of the
workday is left over for the performance of surplus
labor. Marx refers to an increase in the surplus value
produced arising from a new division of the working day
as an increase in the production of relative surplus
value. Figure 4.17 shows how the original example is
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modified due to a cheapening of the value of labor-
power.

Figure 4.17: The Production of Relative Surplus Value
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In this case, the variable capital has declined from $90
per day to $75 per day due to the reduction in the value
of labor-power. The necessary labor time falls to only
5 hours (= $75/$15 per hour). Due to the reduction in
the necessary labor time to 5 hours and the fact that
the workday is fixed at 10 hours, the surplus labor time
performed rises from 4 hours to 5 hours. The surplus
value also rises then to $75. In this example, the rate of
surplus value rises to 100% (= $75/875) for the twofold
reason that more surplus value is produced and less
variable capital is advanced. In addition, the rate of profit
increases in this example to 20% (= $75/$375). The
increase in the rate of profit is due to the increase in
surplus value, but it is also due to the reduction in the
amount of capital that must be advanced.
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Of course, changes do not always work in the favor of
capitalists. If workers form a union and demand shorter
working hours, then the rates of surplus value and profit
will decline. In addition, if the means of subsistence rise
in value, then the capitalist will appropriate less surplus
value because she must pay the worker a higher wage. As
a result, the rates of surplus value and profit will fall. In
this case, the worker is no better off despite the higher
wage, however, because the higher wage is paid solely to
allow the worker to buy the same quantity of the means
of subsistence as before.

As we conclude this chapter, we should place special
emphasis on the uniqueness of the capitalist process of
production. In all human societies, the production of use
values is essential. Indeed, in Marxian economics, the
labor process refers to any purposeful activity aimed at
the production of use values. In addition to purposeful
productive activity, Marx explains that the labor process
includes the object of labor and the instruments of labor.
The labor process is an important element within the
capitalist mode of production as well, but within
capitalism it overlaps with another process that Marx
calls the valorization process. The valorization process
refers to the process by which surplus value is created.
As we have seen, the capitalist owns labor-power, the
means of production, and the commodity that is
ultimately produced. The goal of the capitalist then is not
to produce use values but rather commodities containing
surplus value. As this chapter has demonstrated, the
origin of surplus value rests in the productive
consumption of labor-power, which leads to the creation
of new value that exceeds its own value. It is this
valorization process that gives the capitalist production
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process its uniqueness and that is the defining
characteristic of the capitalist mode of production.

Following the Economic News'?

Foxconn is a Taiwanese electronics giant that produces
iPhones, iPads, and electronics for several major
producers of electronic devices, including Apple, Sony,
and Nokia. Three Foxconn workers committed suicide at
one of the firm’s production plants in the central city of
Zhengzhou, China during a three-week period in the
spring of 2013. In 2010 at least 13 Foxconn workers
committed suicide at the firm’s production plants in
China. The cause appears to be harsh working
conditions, long working hours, and low pay. A 2011
report into conditions at Foxconn’s Chinese plants
concluded that workers were being exposed to harmful
disease, were being humiliated by management, and
were not being paid enough to meet their basic needs.
According to the report, workers at Foxconn’s Chengdu
factory only earn $186 per month. One Chinese Foxconn
worker explains that he stands for at least 14 hours each
day producing cases for the iPad.

In terms of the Marxian theory developed in this
chapter, it sounds like Foxconn has been maximizing the
length of the working day to extract as much absolute
surplus value as possible from its workers. It also sounds
like the firm has been paying wages that are below the
value of labor-power because the workers are not able to
earn enough to purchase necessities. To the extent that
the firm has been able to reduce wages in this manner, it
has been able to extract a larger amount of relative
surplus value. In this situation, the workers are made
worse-off due to the decline in wages because necessities
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have not become any cheaper. To the extent that it is
possible for the firm to push the price of labor-power
below its value, this tactic is another way to increase the
amount of surplus value produced and thus the rate of
profit. In response to the public outcry, Foxconn has
promised to raise pay rates, but the report found that the
firm has been cancelling the pay increases by refusing to
provide a separate food and housing allowance. As the
recent suicides indicate, however, a firm’s ability to force
the price of labor-power below its value has limits, and
corrective action will need to be taken to ensure that a
productive workforce exists in the future. As a
temporary measure, the firm has installed nets to catch
workers jumping from rooftops and has required
workers to sign “no-suicide” pacts.

Summary of Key Points

1. Marx’s theory of capitalism represents a merger
of Hegelian philosophy, French political theory,
and British political economy.

2. The Marxian circular flow model is different
from the neoclassical circular flow model in that
the Marxian model emphasizes a social class
hierarchy, persistent unemployment, inequality
in consumption, and the distinctive nature of
work as a factor contributed to industry.

3. For a thing to be considered a commodity, it
must be both a use value and an exchange value.

4. The value of a commodity depends directly on
the amount of socially necessary abstract labor
time (SNALT) required for its production.

5. Commodities exchange for units of paper money
in Marxian economics because the units of paper
represent definite quantities of gold that require
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equivalent amounts of SNALT for their
production.

Commodity circuits are represented as C-M-C’
whereas the circuit of capital is represented as
M-C-M.

Labor-power is a special commodity that can
create more value than it is worth when it is
consumed.

The value of labor-power depends on the
SNALT required for its production and
reproduction (i.e., the SNALT embodied in the
means of subsistence).

The monetary expression of labor time (MELT)
makes possible the conversion of any amount of
SNALT into its equivalent in money.

The exploitation of labor-power may be
increased either through an extension of the
working day or through a cheapening of the
value of labor-power.
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Luxuries

Net social product
Wealth

Commodity

Use value

Exchange value
Concrete, private labor
Abstract, social labor
Value

Socially necessary abstract labor time (SNALT)
Law of value

Simple form of value
Expanded form of value
Universal equivalent
General form of value
Money form of value
Fiat money

Market price
Commodity circuit

Surplus value
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Capital

Labor-power

Free in a double sense

Value of labor-power
Annual value of labor-power
Daily value of labor-power
Hourly value of labor-power
Monetary expression of labor time (MELT)
Instruments of labor
Objects of labor

Constant capital (c)

Variable capital (v)

Dead labor (DL)

Necessary labor (NL)
Surplus labor (SL)

Living labor (LL)

Total value (TV)

Total labor (TL)

Dead product (DP)

Necessary product (NP)

281
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Surplus product (SP)

Exploitation

Rate of surplus value (or degree of exploitation)
Rate of profit

Absolute surplus value

Relative surplus value

Labor process

Valorization process

Problems for Review

Assume the following initial conditions for problems
1-7. Be sure to include the proper units in each of your
answers.

+ The working day is fixed at 11 hours.

+ The capitalist hires one worker for the day for
which the worker is paid $63.

+ The capitalist buys the means of production
(tools, raw materials) for $189.

+ The worker produces 950 Ibs. of sugar during
the working day.

+ The worker consumes (i.e., uses up) all the means
of production.

+ The monetary expression of labor time is $7 per
1 hour of SNALT. That is, it takes one hour to
produce the gold that the $7 represents under
the gold standard.
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Complete the following problems:

1.

2.

Draw a timeline representing the length of the
working day in this example.

Identify the necessary labor, the surplus labor,
and the dead labor.

Identify the constant capital, the variable capital,
and the surplus value.

What is the total (monetary) value of the day’s
product? What is the (monetary) value (or price)
of each pound of sugar?

What is the rate of surplus value? What is the
rate of profit?

If the working day increases to 12 hours,
calculate the new rate of surplus value and the
new rate of profit? What happened to each
(increased, decreased, constant)?

Returning to the initial conditions when the
working day is set at 11 hours (that is,
disregarding the change that occurs in problem
6), calculate the new rate of surplus value and the
new rate of profit when the wage paid to the
worker rises to $70 for the day. What happened
to each (increased, decreased, constant)?

If a worker requires $12 worth of food per day,
$28 worth of clothing per week, and $985 of
rent per month, calculate the following:

The annual value of labor power

The daily value of labor power (assuming a
365-day working year)

The hourly value of labor power (assuming an
8-hour working day)
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10.
11.
12.

13.

A

Notes

For a helpful overview of the way in which Marx’s thought
represents a synthesis of three major bodies of European
thought, see Rosser and Rosser (2004), p. 56-59.

Ibid. p. 56.
Ibid. p. 57.
Ibid. p. 58.

Figure 4.1 is a slightly modified version of Prof. Nell's original
figure.

Marx reasoned that because the concept of use value is entirely
qualitative in nature, it cannot explain the quantitative
relationship of a commodity to other commodities (i.e.,
exchange value).

See Marx (1990), p. 131.
Marx (1990), p. 156.
Marx (1990), p. 272.
Tbid. p. 273.

Marx (1990), p. 276.

Marx offers a cautionary note to this effect. See Marx (1990), p.
325, footnote 5.

Moses, Asher. “Meet the workers dying to meet your iPad 2
demand.” The Sydney Morning Herald. May 9, 2011; and “Three
suicides at Apple supplier’s China factory.” The Sydney Morning
Herald. May 21, 2013.
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CHAPTER §

THE NEOCLASSICAL CONCEPT
OF ELASTICITY

Goals and Objectives:
In this chapter, we will do the following:

1. Define the neoclassical concept of price elasticity
of demand and explain its importance

2. Calculate and interpret the price elasticity of
demand

3. Learn how and when to use the arc elasticity
formula and the point elasticity formula

4. Identify key determinants of the price elasticity
of demand

5. Explain the relationship between the price
elasticity of demand and sales revenue

6. Define, calculate, and interpret other key measures
of elasticity

The Need for a Measure of Consumer Responsiveness

In Chapter 3, we spent a great deal of time discussing the
law of demand, which states that, other things equal, as
the price of a good declines, the quantity demanded rises,
and vice versa. In this chapter, we are interested in more
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than the direction of the change in quantity demanded
when the price changes. That is, we wish to know the
magnitude of the change in quantity demanded when the
price changes. As a result, we require a measure of the
change in quantity demanded when the price changes by
some amount. This measure of the responsiveness of the
consumer to a change in price is known to neoclassical
economists as the price elasticity of demand.

The reader may wonder why neoclassical economists
require this special measure of consumer responsiveness
to a price change. After all, the slope of the demand curve
tells us the change in quantity demanded for a specific
change in the price of the good. Figure 5.1 illustrates
how to calculate the slope of a linear demand curve.

Figure 5.1: Calculating the Slope of a Linear Demand Curve

Q=35 Q=3 Q

—

L iE 81052

A0 Q-0 9-51 8 4

In Figure 5.1, the price of the good declines from $10
per unit to $8 per unit and the quantity demanded rises
from 51 units to 59 units of the good. The movement
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from point A to point B reveals that the slope is equal
to -1/4. The slope appears to provide us with a measure
of the responsiveness of the consumer to a price change.
A serious problem exists, however, with this measure of
consumer responsiveness. Specifically, it is not a unit-
free measure of consumer responsiveness, and therefore,
it does not permit comparisons of consumer
responsiveness across different markets. To better grasp
this point, consider Figure 5.2.

Figure 5.2: The Inadequacy of Slope as
a Measure of Consumer Responsiveness
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In Figure 5.2, the slopes of the two demand curves are
both equal to -1/2, suggesting that the consumers are
equally responsive to price changes in the two markets.
The problem, however, is that we are comparing apples
and oranges, or in this case, textbooks and automobiles.
In other words, the slope of the demand curve is not
a unit-free measure of consumer responsiveness. More
generally, we might ask in which units the slope is
measured. The price of a good is measured in dollars per
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unit of the good ($/Q). The slope then, which is calculated
as AP/AQ, must be measured in terms of ($/Q)/Q or
$/Q2! Clearly, this measure is not unit-free and will not
allow direct comparisons of consumer responsiveness
across markets.

Calculating and Interpreting the Price Elasticity of
Demand

The price elasticity of demand is a measure that avoids
the shortcomings of the slope of the demand curve as a
measure of consumer responsiveness. It is calculated in
the following way, where Ep refers to the price elasticity

of demand:
_ %AQP
Ep = 90%&19

For example, when the price of a good rises by 6% and
the quantity demanded of the good falls by 12%, then the
price elasticity of demand is equal to -2 as shown in the
following calculation:

_ %AQP _ —12
Ep = %AP 6 2

The careful reader will notice two important differences
between this measure and the slope of the demand curve.
First, the price elasticity of demand places Q in the
numerator and P in the denominator, which suggests
that this measure will be inversely related to slope.
Second, the price elasticity of demand includes percentage
changes as opposed to absolute changes in P and Q.

The next question we must ask, however, is whether this
measure of consumer responsiveness is unit-free. Only
then will it be possible to make comparisons of
consumer responsiveness across markets. It turns out
that it is unit-free. Consider, for example, a child that
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begins the month weighing 100 Ibs. At the end of the
month, the child weighs 105 Ibs. Because the child’s
original weight (W) is 100 Ibs. and the change in the
child’s weight (AW) is 5 Ibs., the percentage change in the
child’s weight (AW/W) is 5 Ibs./100 Ibs. or 5%. The
reader can easily see that the units cancel out in this
calculation, leaving us with a pure or unit-free number.
It is the same way with all calculations involving
percentages. In the case of the price elasticity of demand,
we can rewrite the formula in the following way:

AQ
_ %AQP
ED_ %AP _fﬁ

e

The reader should note that cancellation of the units in
the numerator and denominator of this fraction leads to
the calculation of a unit-free measure of consumer
responsiveness.

If we return to the example in which the price elasticity
of demand was calculated to be -2, it is natural to
wonder why the result has included a negative sign. This
result should come as no surprise because the law of
demand states that price and quantity demanded are
inversely related, other things held constant. In fact, we
should almost always expect a negative sign when we
calculate the price elasticity of demand. For this reason,
neoclassical economists typically omit the negative sign
when referring to the price elasticity of demand and
instead refer to its absolute value. A neoclassical
economist would state then that the price elasticity of
demand is 2 even though she really means -2. Our
formula for the price elasticity of demand can be
modified as follows, and the previous calculation would
be carried out as shown:
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AQP -
|Epl = %58 = |55% = | -2 = 2

The absolute value of the price elasticity of demand is
used then as a kind of shorthand. It is useful as well for
another reason. When the absolute value of the price
elasticity of demand is equal to 2, it can be interpreted to
mean that a 1% rise in price causes a 2% reduction in
quantity demanded, other things equal. If the absolute
value is equal to 3, then a 1% rise in the price causes a 3%
reduction in quantity demanded. In the latter case, we
observe a larger response from consumers given a 1%
rise in price. When consumers are more responsive to a
price change, it is said that demand is more elastic.
Because we are referring to the absolute value, the larger
the number is, the more elastic the demand will be. If we
were using the negative values, then we would be forced
into the less natural position of claiming that the lower
the value, the greater the elasticity of demand.

More generally, the price elasticity of demand may take
on any value from zero to positive infinity (in absolute
value terms). Depending on the specific value, different
language is used to refer to the elasticity of demand.
Below are the phrases used for each possible range of
values. The symbol “=” indicates that the two
statements are logically equivalent.

|Ep| > 1 <= Demand is elastic

|Ep| = 1 <= Demand is unit elastic

|Ep| < 1 <= Demand is inelastic

|Ep| = 0 <= Demand is per fectly inelastic

|Ep| = 00 <= Demand is per fectly elastic

It has already been emphasized that a larger price
elasticity of demand implies greater responsiveness on
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the part of consumers. Nevertheless, more must be said
to explain why a value of 1 is so important to the
interpretation of this value. To understand the reason,
we return to the definition of the price elasticity of
demand and observe the following:

|%‘Dﬂ| =1= |%AQp| = |%AP| = Demand is unit elastic

That is, when demand is unit elastic, a 5% rise in price
leads to a 5% reduction in quantity demanded. The
consumers, in other words, respond by an equal
percentage amount to a price change. For this reason, the
value of 1 is important for the purposes of interpreting
the price elasticity of demand.

When the price elasticity of demand exceeds 1, we have
the following:

|9’;?£pp| > 1= |%AQp| > |%AP| = Demand is elastic

This result indicates that demand is elastic whenever the
consumers respond by a greater percentage amount than
the price change (in absolute value terms).

When the price elasticity of demand is less than one, we
have the following:

|%{TD| < 1= |%AQp| < |%AP| = Demand is inelastic

This result indicates that demand is inelastic whenever
the consumers respond by a smaller percentage amount
than the price change (in absolute value terms).

When the price elasticity of demand is equal to 0, we
have the following:

|?§%‘?ﬁ§’| =0 = |%AQp| = 0 = Demand is per fectly inelastic

This result indicates that demand is perfectly inelastic
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whenever the consumers do not respond at all to a given
percentage change in the price of the good.

Finally, when the price elasticity of demand is equal to ,

we have the following:

|97?%AAQ;’| =00 = |%AP| = 0= Demand is per fectly elastic

Division by zero causes the fraction to be undefined. In
this case, however, we can imagine a very tiny
percentage price change such that it approaches 0 and
the entire fraction, therefore, approaches infinite. In
other words, even for the smallest (nearly zero) change in
price, we obtain an opposite change in quantity
demanded. That is consumers are perfectly responsive to
any price change at all, and demand is said to be
perfectly elastic.

Notice that with this measure we can now compare the
responsiveness of orange consumers and apple
consumers if we know the price elasticity of demand for
each. If the price elasticity of demand for oranges is 2
and the price elasticity of demand for apples is 3, then we
conclude that apple consumers are relatively more
responsive than orange consumers to price changes. In a
sense, we are free to compare apples and oranges, which
was not possible when we only knew the slopes of the
demand curves.

The Arc Elasticity and Point Elasticity Formulas

When we know the percentage changes in price and
quantity demanded, it is very easy to calculate the price
elasticity of demand. We simply use the definition of the
price elasticity of demand that was provided in the
previous section. At times, however, we might find
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ourselves only knowing the absolute changes in price
and quantity demanded. Without direct knowledge of
the percentage changes in price and quantity demanded,
we must find some way of obtaining this information
from the information we do have. For example, consider
the graph in Figure 5.3.

Figure 5.3: A Situation that Requires the Arc Elasticity Formula
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In this case, we know that the price of the good rises from
$4 per unit to $5 per unit and that the quantity demanded
subsequently falls from 22 units to 18 units. That is, we
know only the absolute changes in price and quantity
demanded. To convert our formula for the price elasticity
of demand from one that uses percentage changes to one
that uses absolute changes, we need to return to our initial
definition and make the conversion as follows:

B %age _ A8 _ 952
D aPP

%AP ~ BF T TPl

This formula appears to solve our problem because we
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can now use absolute quantities and prices to carry out a
calculation of the price elasticity of demand.
Unfortunately, the formula has one major defect. The
problem with this formula is that it is not immediately
clear which Q and P should be used in the denominator
of each fraction. When neoclassical economists first
considered this problem, they decided that it would be
completely arbitrary to use Qj and Pj as opposed to Q2
and P». The issue is important because the calculation is
different depending on the choice that is made. As a
result, they concluded that it made the most sense to use
the average quantity demanded and the average price
when carrying out the calculation. As a result, the
formula changes to the following:

AQ 9@ P53
D = "%AP éfr BT 'F‘ZTP_;;

If we write the arc elasticity formula in terms of its
absolute value and carry out the calculation using the
information provided in Figure 5.3, then we obtain the

following:
_82% 18—22 4

[Eol = | pZrr | = g | = 121 = 1331 = |- %l = &
—L2—2- z

The reader should note that the average quantity
demanded of 20 units and the average price of $4.50 per
unit (= 9/2) is in Figure 5.3 at the midpoint between the
two points on the demand curve that we have been
considering. Another point to notice is that it is possible
to conclude that demand is inelastic in this case because
9/10 is less than 1. Therefore, consumers are relatively
unresponsive to price changes, at least between these
two points on the demand curve.
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The arc elasticity formula works well when we wish to
calculate the price elasticity of demand between two
points on the demand curve as in Figure 5.3. At other
times, we might wish to calculate the price elasticity of
demand at a single point on the demand curve. It might
seem like an impossible task given that our initial
formula depends upon changes in price and quantity
demanded. It is still possible, however, to calculate the
price elasticity of demand in such situations if we know
that the demand curve is linear and we can determine
the slope. For example, if we have the information given
in Figure 5.4, then we can calculate the price elasticity of
demand at a specific point.

Figure 5.4: A Situation that Requires the Point Elasticity Formula

To understand how this information can be used to
calculate the price elasticity of demand, we can convert

our original formula in the following way:
AQ
_ %AQP _ _ A P _P AQ_P 1
Ep="0k=&%=3"%=5%=6 2
Q
The final expression is the point elasticity formula. It is
now possible to calculate the price elasticity of demand

for a given P and Q on the demand curve. The reader
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should also note that AP/AQ represents the slope of a
linear demand curve. If we use the information in Figure
5.4 to calculate the absolute value of the price elasticity
of demand using the point elasticity formula, then we
obtain the following result

In this case, the price elasticity of demand is greater than
1. Therefore, we conclude that demand is elastic at this
point on the demand curve. That is, consumers are
relatively responsive to the price change.

The reader might expect the price elasticity of demand to
be the same at every point on this linear demand curve.
After all, the slope is constant at every point on the
demand curve. This conclusion is incorrect, however, as
can be shown by calculating the price elasticity of
demand at another point on the demand curve. For
example, we might calculate the price elasticity of
demand at a second point on the linear demand curve we
just considered as shown in Figure 5.5.

Figure 5.5: The Decline in Price Elasticity of Dermand
along a Linear Demand Curve
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If we calculate the price elasticity of demand when the
price is equal to $9 per unit and the quantity demanded is
equal to 60 units, then we obtain the following result:

1Bol =15 gl = &~ el =& &l = 1% —4l =% =

In this case, we conclude that demand is inelastic because
the price elasticity of demand is less than 1. It should also
be noted that the slope of -1/4 remains the same in this
calculation. The only change in this calculation
compared with the calculation when the price is equal to
$13 per unit is the specific P and Q that we use as we
move down the demand curve. What we observe is that
the price elasticity of demand declines as we move down
the linear demand curve. This general result can be
explained intuitively. That is, consumers are less
responsive to price changes at lower prices than at
higher prices. In other words, a 5% price reduction when
the price is very high has a greater impact on the
consumer’s quantity demanded than a 5% price
reduction when the price is very low.

We thus obtain a major result: the price elasticity of demand
falls as the price falls along a linear demand curve.

The point elasticity formula can also be used to divide a
linear demand curve into elastic and inelastic sections as
shown in Figure 5.6.
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Figure 5.6: The Division of a Linear Demand Curve
into Elastic and Inelastic Sections
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For example, we can calculate the price elasticity of
demand where the demand curve intersects the vertical
axis as follows:
|Ep| = 1§ - apl=|—o0| =00

aAQ

In this case, for any price and slope, the price elasticity of
demand will be (or will approach) infinity.

We can also calculate the price elasticity of demand
where the demand curve intersects the horizontal axis as
follows:

|Epl =g ar|=0

1
A

£

In this case, for any Q and slope, the price elasticity of
demand will be zero.

Furthermore, the point elasticity formula indicates that
as the price falls and the quantity demanded rises along a



PRINCIPLES 301

linear demand curve, the ratio of P to Q (that is, P/Q)
will decline causing the price elasticity of demand to fall.
Therefore, the price elasticity of demand falls
continuously from its highest value of infinity to its
lowest value of zero as we move down along the linear
demand curve. Due to the continuous decline in the
price elasticity of demand, at some point, the price
elasticity of demand will equal 1. That is, demand will be
unit elastic. This point marks the separation between the
elastic portion of the demand curve (where |[Ep|>1) and

the inelastic portion of the demand curve (where

[Epl<1).
Cases of Extreme Elasticity

In certain situations, demand may become perfectly
elastic or perfectly inelastic at every price on the demand
curve. These situations are unusual but theoretically
possible. For example, a consumer might become
perfectly unresponsive to price increases if she is in
desperate need of a life-saving medication. No matter
how high the price rises, the consumer will pay the price
and not reduce her quantity demanded. Of course, even
this case has limits because the consumer will eventually
become unable to make the purchase even if she is still
willing to do so. (The reader will recall that both ability
and willingness to pay are required for the demand for a
product to exist.) Nevertheless, in this case, the demand
curve becomes perfectly vertical as shown in Figure 5.7.
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Figure 5.7: A Perfectly Inelastic Demand Curve
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As the reader can see, even when the price rises from
Pi to Py, the quantity demanded remains unchanged at

Q1. Because the slope of the demand curve is infinite in

this case, the use of the point elasticity formula yields the
following result:

_|P. L _ (P, 1|_
|ED|—|Q %;gl |Q ool 0

It is clear then that demand is perfectly inelastic when
the slope of the demand curve is infinite. It should also
be clear that the slope of the demand curve and the price
elasticity of demand are inversely related.

A second extreme case arises when consumers become
perfectly responsive to price changes. That is, the
smallest rise in price may lead consumers to reduce their
quantity demanded to 0. Alternatively, the smallest
reduction in price might lead consumers to increase
their quantity demanded to infinity (or a very large
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quantity, at least!). This might occur when a consumer
knows that a perfectly good substitute product is
available at the same price. As soon as the price of the
product the consumer is buying rises at all, he switches
immediately to the other product and his quantity
demanded of the first product falls to zero. This
situation is depicted in Figure 5.8 as a horizontal
demand curve.

Figure 5.8: A Perfectly Elastic Demand Curve
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As the reader can see, for any price above P1 the quantity
demanded will equal zero and for any price below P

the quantity demanded will soar to infinity. Because the
slope of the demand curve is zero in this case, the price
elasticity of demand can be calculated as follows:

Epl=|B. A |=[B.1 =
Bpl =15 2l =15 4l = oo

Demand is perfectly elastic then when the slope of the
demand curve is equal to 0, and we again see that the
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slope of the demand curve and the price elasticity of
demand are inversely related.

Key Determinants of the Price Elasticity of Demand

At this point, we have considered several ways to
calculate the price elasticity of demand, but it is also
necessary to consider the factors that cause the demand
for a product to be more (or less) elastic. The key
determinants of the price elasticity of demand include
the following:

The nature of the good: Is it a luxury or a necessity?

If the good is a luxury item then consumers can do
without it. If the price rises, consumers will be highly
responsive to the price change. Similarly, if the price
falls, consumers will be eager to enter this market. On
the other hand, if the good is a necessity, like the life-
saving medication described above, then consumers will
not be able to reduce their purchases very much when
the price rises. Alternatively, if the price falls, consumers
will not expand their purchases much because they were
already purchasing the amount required before the price
fell. In general, the price elasticity of demand for luxuries
tends to be greater than the price elasticity of demand
for necessities, other things the same.

The budget share devoted to the purchase of the good

If consumers spend a large percentage or share of their
budgets on a good, then the demand for the good tends
to be more elastic, other things the same. The reason is
obvious. Consumers will feel a greater pinch from a rise
in the price of an automobile than they will feel from the
rise in the price of chewing gum. Consumers of
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automobiles are, therefore, more responsive to price
changes than consumers of chewing gum.

The time span during which the good is purchased

The reader should recall from Chapter 3 that the
quantity demanded of a product is a flow variable. That
is, it is defined per period, such as a day, a week, a month,
or a year. If the period is very short, such as a day, then
the demand for a good tends to be inelastic, other things
the same. For example, when the price of gasoline rises
sharply, consumers are often slow to reduce their
purchases. Consumers still need to drive to work and to
school. Over long periods, however, consumers can
begin to seek out substitute forms of transportation. For
example, they can carpool, ride the bus, or ride a bike. As
a result, consumers are more responsive to price changes
over longer periods than over shorter periods. In
general, the demand for a good is more elastic in the long
run than in the short run, other things the same.

The existence of substitutes

Finally, if many close substitutes for a good exist, then
consumers tend to be more responsive to price changes.
For example, if the price of apple juice rises sharply,
consumers can substitute towards grape juice. As a
result, the quantity demanded of apple juice drops
sharply. On the other hand, if the price of juice in general
rises, then consumers can substitute towards milk or
soda, but these alternatives are not very good substitutes
for juice. As a result, the demand for juice is much more
inelastic than the demand for apple juice. In general,
when more close substitutes for a good exist, demand
tends to be more elastic, other things the same.
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Below are a few examples of demand elasticities in
different industries.?

Example 1: The price elasticity of demand for restaurant
meals has been estimated to be 2.27.

Example 2: The short run price elasticity of demand for
gasoline has been estimated to be 0.3.

Example 3: The price elasticity of demand for premium
white pan bread has been estimated at 1.01.

The high demand elasticity of restaurant meals can be
attributed to the perception among many consumers
that they are luxury goods. The low demand elasticity for
gasoline can be attributed to the short period and the
perception that gasoline is a necessity. Finally, the
relatively elastic demand for premium white pan bread
may be attributed to the existence of many close
substitutes.

The Relationship between the Price Elasticity of
Demand and Sales Revenue

When a firm sells a particular product, its sales revenue,
or total monetary receipts, depends on two important
variables: the price per unit and the number of units
sold. In other words, a firm’s revenue depends on price
and quantity demanded. Specifically, we can calculate a
firm’s revenue by multiplying the product price by the
quantity demanded. If we consider a linear demand
curve, like the one shown in Figure 5.9, then it is possible
to represent total revenue (TR) as the product of P and
Q, or as the area of the box under the demand curve.

TR = PQ



PRINCIPLES 307

Figure 5.9: The Demand Curve and Total Revenue
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In this case, the total revenue is $50 or $5 per unit times
10 units.

A manager of a firm now faces a difficult task. If the
manager aims to increase revenue, it might seem logical
to raise the price of the good. The problem is that the
quantity demanded will fall as the price rises, according
to the law of demand. Therefore, we observe two
conflicting effects on total revenue when the price
changes, as shown below, leaving the overall effect an
open question.

? T

TR =PQ

The manager must ask which factor has the greater
impact on revenue. In other words, what is the net effect
of a change in price?

The answer to this question, it turns out, depends on the
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price elasticity of demand. Let’s consider a price
reduction that leads to a rise in quantity demanded.
Although we do not provide a rigorous proof of this
result, we can provide an intuitive explanation for these
changes. If the price falls by the same percentage as the
rise in quantity demanded, then the net effect on total
revenue is zero. On the other hand, if the price falls by a
greater percentage than the rise in quantity demanded,
then the net effect on total revenue is negative.’ Finally,
if the price falls by a smaller percentage than the rise in
quantity demanded, then the net effect on total revenue
is positive. These results and the implications for
demand elasticity are shown below with larger arrows
indicating larger percentage changes.*

P, and Q1 then TR t= Demand is elastic

Pl and Q71 then TR = Demand is unit elasticimage
Pl and Q ; then TR |= Demand is inelasticimage

Because we identified the elastic and inelastic portions of
a linear demand curve earlier in this chapter, we can now
use that information to determine the shape of the total
revenue curve. Figure 5.10 reveals that as the price falls
from its peak, total revenue rises because demand is
elastic. Once we reach the point where demand is unit
elastic, total revenue does not change (the meaning of the
overbar above TR in the unit elastic case shown above).
Finally, if price falls far enough, then total revenue
declines because demand is inelastic.
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Figure 5.10: The Relationship Between Elasticity and Revenue
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The reader can see that when the price elasticity of
demand is infinite, total revenue is equal to 0. Although
the price is high, the quantity demanded is zero. Similarly,
when the price is set at 0, total revenue is equal to 0 even
though the quantity demanded is high at Q2. In between
these two extremes, the total revenue rises and then falls
as the price declines. Because total revenue rises prior to
the point of unit elasticity and falls after the point of unit
elasticity, it follows that total revenue reaches its peak at
the point of unit elasticity. Although total revenue reaches
its maximum at Qj, the reader should not assume that
this level of output is the optimal choice for the firm.
The firm must also consider production cost, which is a
concept that is discussed at great length in Chapter 7.

Other Measures of Elasticity: Supply, Cross-Price, and
Income

The price elasticity of demand is a widely used concept
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among neoclassical economists, in part because of its
connection to sales revenue. Several other elasticity
concepts are also useful, namely the price elasticity of
supply, the cross-price elasticity of demand, and the
income elasticity of demand. This section only provides
a brief overview of these concepts.

The Price Elasticity of Supply

Just as consumers are responsive to changes in price, so
are sellers. To measure the responsiveness of sellers to
price changes, neoclassical economists use the price
elasticity of supply defined below:

_ %AQS
Eg = %AP

The formula for the price elasticity of supply (Es)

measures the percentage change in the quantity supplied
for a given percentage change in price. For example, if
the price of a product increases by 8% and the quantity
supplied rises by 24%, then the price elasticity of supply
equals 3. It should be noted that it is not necessary to
calculate the absolute value of the price elasticity of
supply as we did earlier with the price elasticity of
demand. The reason is that the price elasticity of supply
will virtually always be a positive number due to the law
of supply. That is, price increases will lead to increases in
quantity supplied and price reductions will lead to
reductions in quantity supplied.

When the price elasticity of supply equals 3, it may be
interpreted to mean that a 1% rise in price leads to a 3%
rise in quantity supplied, or a 1% reduction in price leads
to a 3% reduction in quantity supplied. The
interpretations of price elasticity of supply are also like
the interpretations of the price elasticity of demand. For
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example, if the price elasticity of supply equals 1, then
supply is unit elastic. If it is greater than 1, then supply is
elastic. If it is less than 1, then supply is inelastic. If it is
infinite, then supply is perfectly elastic. If it is equal to 0,
then supply is perfectly inelastic.

The primary determinant of the price elasticity of supply
is the time frame. If the price of apples rises in a very
short period such as a month, for example, then
producers of apples cannot expand production very
quickly. They can hire more workers to pick more
apples, but they cannot grow more apples in a month’s
time. The price elasticity of supply in the short run tends
to be very low, as a result. Over a longer period, it may
be possible to purchase additional orchards or even to
grow more trees. Supply then becomes much more
elastic. That is, producers can expand production as the
price rises over long time periods. Figure 5.11 shows an
inelastic short run supply curve and a much more elastic
long run supply curve.
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Figure 5.11: Price Elasticity of Supply in the Short Run and Long Run
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The Cross-Price Elasticity of Demand

The cross-price elasticity of demand (or simply, cross
elasticity) allows us to measure the percentage change in
the quantity demanded of a product for a given
percentage change in the price of a different product. For
example, the cross elasticity of demand between goods A

and B can be written as follows:

_ %AQ7
EA,B ~ %APg

If the price of good B rises by 4% and the quantity
demanded of good A rises by 2%, then the cross elasticity
is equal to +1/2. In this case, the sign is important. The
fact that the consumer purchases more of good A when
the price of good B rises indicates that the consumer
considers good A to be a substitute for good B. Similarly,
if the price of peanut butter rises by 6% and the quantity
demanded of jelly falls by 2%, then the cross elasticity is
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-1/3. Because the consumer reduces purchases of jelly
when the price peanut butter rises, it suggests that the
goods are often consumed together. In other words, the
two goods are complements. Finally, the two goods are
regarded as unrelated goods if the quantity demanded
does not change at all when the price of the other good
changes. That is:

D
Esp = iﬁg; > 0= Substitutes
D
Esp= Eﬁ%ﬁ < 0= Complements

Esp = Eﬁgg = 0= Unrelated Goods

The reader should notice that a positive value for the
cross elasticity may be obtained either with a +/+ or a -/-
. Similarly, a negative value for the cross elasticity may be
obtained either with a +/- or a -/+.

The cross elasticity has an important application in
antitrust law. Consider two firms that are trying to
initiate a merger. If the merger reduces competition and
leads to higher prices, then the merger will harm
consumers. Antitrust laws are in place to prevent such
mergers, but it is not always obvious whether two goods
are substitutes for one another. If they are, then the
merger will reduce competition. As a result, the U.S.
Justice Department, which enforces the nation’s antitrust
laws, may ask an expert to testify in antitrust cases that
two goods have a positive cross elasticity. Such evidence
supports the claim that the goods are substitutes and that
a merger of the two firms will harm American
consumers.

The Income Elasticity of Demand

One final elasticity measure that we will consider is the
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income elasticity of demand. This elasticity concept
measures the responsiveness of consumers to a change in
income. That is, it measures the percentage change in the
quantity demanded of a product given a percentage

change in income (Y). It can be written as follows:

_ %AQP
Ey = %AY

For example, if a 3% rise in income leads to a 12% rise in
quantity demanded, then the income elasticity of
demand is equal to +4. The sign of the income elasticity
of demand is also important. The positive sign in this
case indicates a positive relationship between income
and quantity demanded. In Chapter 3, we explained that
such goods are called normal goods. Alternatively, if a
3% rise in income leads to a 6% drop in quantity
demanded, then the income elasticity of demand is -2.
Such goods are called inferior goods because a negative
relationship exists between income and quantity
demanded. Finally, if the quantity demanded does not
change at all when income changes, then the income
elasticity of demand is equal to 0. Such goods are said to

be neutral with respect to income. That is:

Ey = '}f}’,ﬁfyD > 0= Normal Goods

Ey = % < 0= Inferior Goods

Ey = '}%ff = 0= Neutral Goods

The reader should note that a positive income elasticity
of demand may be obtained with either a +/+ ora -/-.
The reader should also note that a negative income
elasticity of demand may be obtained with either a +/- or
a-/+.

Do Marxian Economists Use Elasticity Measures?



PRINCIPLES 315

Before concluding this chapter, it is worth noting that
Marxian economists do not make much use of elasticity
measures. One reason is that the price elasticities of
supply and demand are measures that relate to market
supply and demand curves. For neoclassical economists,
supply and demand provide the best explanation of
market prices. For Marxian economists, supply and
demand influence market prices, but these laws are
subordinate to the law of value. That is, socially
necessary abstract labor time governs commodity values
and so it is the law of value that receives the attention of
Marxian economists. Similarly, Marxian economists are
interested in the class dynamics of capitalist societies.
How consumers respond, and to what extent they
respond, to price changes is not a major concern of
Marxian economists. A second reason is that the two
primary measures that Marxian economists use to draw
comparisons across industries are unit-free measures.
Recall that the rate of surplus value and the rate of profit
measure the degree of exploitation of labor-power and
the rate of self-expansion of capital in different
industries, respectively. Both measures are already
expressed in percentage terms and so direct comparisons
across industries are possible. In Chapter 8, we will see
that such comparisons across industries play an
important role in the Marxian theory of industrial
competition.

Following the Economic News

According to a 2011 study of Australian meat
consumption, the domestic demand for meat is relatively
elastic. Researchers found that all types of meat, as well
as rice, margarine, and preserved vegetables, had elastic
demands. On the other hand, the demands for milk,
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bread, fresh fruit, and fresh vegetables were relatively
inelastic. In addition, Australian meat demand was found
to be more elastic than meat demand in other nations,
suggesting that “Aussies are more likely to reduce the
amount of meat purchased or substitute one meat type
for another if the price of their preferred choice goes
up.”

Summary of Key Points

1. The price elasticity of demand measures the
responsiveness of consumers to price changes.

2. Unlike the slope of the demand curve, the price
elasticity of demand is a unit-free measure.

3. Alarger absolute value of the price elasticity of
demand implies that demand is more elastic.

4. The arc elasticity formula is used to calculate
price elasticity of demand when moving between
two points on a demand curve; the point
elasticity formula is used to calculate the price
elasticity of demand at a single point on the
demand curve.

5. The price elasticity of demand depends on the
nature of the good, the time span, the budget
share, and the existence of substitutes.

6. Whether total revenue rises, falls, or remains the
same when price changes, depends on whether
demand is elastic, inelastic, or unit elastic.

7. The price elasticity of supply measures the
responsiveness of sellers to price changes.

8. The cross-price elasticity of demand measures
the responsiveness of consumers to a change in
the price of a different good.

9. The income elasticity of demand measures the



PRINCIPLES 317

responsiveness of consumers to a change in their
incomes.

10. We do not use the absolute value of supply
elasticity, cross elasticity, and income elasticity
because the signs of these values are highly
significant.

List of Key Terms

Price elasticity of demand
Elastic

Unit elastic

Inelastic

Perfectly inelastic
Perfectly elastic

Arec elasticity

Point elasticity

Total revenue

Price elasticity of supply
Cross-price elasticity of demand
Substitutes

Complements

Unrelated goods

Income elasticity of demand
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Normal goods

Inferior goods

Neutral goods

Problems for Review

1.

Suppose the price of a good rises by 6% and the
quantity demanded falls by 30%. What is the
price elasticity of demand (in absolute value
terms)? Also, interpret your answer.

Suppose the price of a good falls from $62 to $58
and the quantity demanded rises from 1,760
units to 1,910 units. Calculate the price elasticity
of demand using the arc elasticity formula. Also,
interpret your answer.

Suppose the price of a good is $45 and the
quantity demanded is 500 units. If the slope of
the linear demand curve is -3, then what is the
price elasticity of demand, according to the point
elasticity formula? Also, interpret your answer.
If the price of gasoline rises and the total
revenue received by sellers decreases, then what
can you conclude about the relationship between
the percentage change in quantity demanded
relative to the percentage change in price (in
absolute value)? What can you conclude about
the price elasticity of demand?

If the price of cereal rises by 2% and the quantity
demanded of milk falls by 0.5%, then what is the
cross elasticity between the two products? Also,
interpret your answer. Is your interpretation
consistent with your expectations?

If your income rises by 10% and your quantity
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demanded of used goods falls by 20%, then what
is the income elasticity of demand? Interpret
your answer. [s your answer consistent with
your expectations?

Notes

[ wish to acknowledge Prof. John Hoag for first emphasizing to
me the units in which slope is measured.

Keat et al. (2013), p. 84-85.

Recalling that the %Axy = %Ax+%Ay, we can write that ¥APQ
=~ BAP+%AQ. If revenue falls, then $AP+%AQ < 0, and %AQ <
-%AP. In the case of a price decrease and an increase in
quantity demanded, it follows that the percentage change in
price exceeds the percentage change in quantity demanded (in
absolute value terms). Hence, demand is inelastic.

It is left to the reader to consider how to analyze the three
cases when the price increases.

“Study Reveals Elastic Domestic Demand for Meat.” Beef
Central. October 25, 2011.






CHAPTER 6

THEORIES OF UTILITY
MAXIMIZATION

Goals and Objectives:

In this chapter, we will do the following:

1.

Outline the history of utility theory

2. Describe the traditional and modern neoclassical

theories of utility maximization

Explain how to derive the demand curve using
utility maximization

Explore criticisms of the neoclassical measure of
welfare

Learn two competing solutions to the “paradox
of value”

Analyze the complications that arise when
preferences are endogenous

The Utilitarian Roots of the Theories

The theories that we will explore in this chapter have
their roots in a philosophy called utilitarianism that
developed in the nineteenth century. Utilitarianism is
primarily a moral philosophy. According to its British
founder, Jeremy Bentham (1748-1832), we ought to
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judge all social and economic policies according to the
consequences that they carry for human happiness. If
policies promote human happiness then they are morally
right. If they diminish human happiness, then they are
morally bankrupt. In other words, we ought to pursue
the greatest happiness of the greatest number.
Utilitarianism is mostly a normative theory, as defined in
chapter 1. Its focus is primarily on what ought to be.
John Stuart Mill is another famous thinker whose ideas
on economics and politics utilitarianism greatly
influenced, and the theory continues to have great
influence among moral philosophers as well as
economists.

By the late nineteenth century, many economists were
beginning to reject the labor theory of value, arguably
because its implications served critics of market
capitalism more than it served its defenders. The notion
that workers might be creating more value in production
than they received in compensation was too threatening
to those who wished to maintain the present social
order. In its place, they discovered a theory of value that
appeared to shift the focus back to the value that
consumers obtain from consumption and away from
labor content or cost of production. It was this discovery
that gave rise to a school of economic thought that was
so far removed from the classical economics of Smith
and Ricardo that it was given the new title of neoclassical
economics.

In the 1870s, three economists working independently
co-discovered a concept that would form the basis of
neoclassical microeconomics for the next century and a
half. Leon Walras in France, William Stanley Jevons in
Britain, and Carl Menger in Austria each developed the
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concept of marginal utility and identified an economic
law to which they claimed all consumers are subject.
They shifted the emphasis from the normative idea
inherent in traditional utilitarianism (that we should
pursue the greatest happiness of the greatest number) to
a positive idea that economic agents, acting in a world of
scarce resources, seek to maximize their own happiness.
As economic agents go about maximizing their
happiness, the economic law to which each is subject
governs and determines their behavior in the
marketplace.

The Concept of Utility in the Traditional Theory of
Utility Maximization

Before we define this economic law with precision, we
must first define the concept of utility more carefully.
The early neoclassical economists aimed to shift the
focus of value theory back to the consumption side, but
they did not wish to use the classical notion of use value.
The use value of a commodity refers to the useful
properties of a good or service. Utility, on the other
hand, refers to the satisfaction that the user experiences in
consumption.

One reason neoclassical economists define utility in
terms of satisfaction is that they recognize that the
experience of consumption is highly subjective. How
useful the properties of a good or service are perceived
to be depends on the user’s subjective mental experience.
For that matter, an item might seem to an external
observer to be useless. For example, in 1975 an
entrepreneur had the idea to sell ordinary rocks as pets.
These Pet Rocks had no function at all. They were simply
good for a laugh. Nevertheless, the owner of the business
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became a millionaire before the item fell out of fashion.
In addition, the good or service might not always appear
to lead to pleasure. For example, if you go to the doctor
for a shot, it might be painful rather than pleasurable.
Nevertheless, on some level, you recognize that it is good
for you to have it, and so you receive satisfaction despite
the sting.

One of the strangest properties of utility according to the
traditional theory of utility maximization is its
quantifiable nature. Early neoclassical economists
assumed that they could measure utility in terms of a
standardized unit called utils. For example, you might
obtain 25 utils of satisfaction from eating a bowl of
cereal. This claim might seem silly, but remember that it
is only an assumption for model building. Early
neoclassical economists did not literally believe that
satisfaction was a peculiar substance in the brain.
Instead, they regarded it as a useful theoretical tool that
would yield useful results. In other words, if we assume
that satisfaction is measurable, does that assumption
help us to explain and predict the behavior of individual
consumers? Early neoclassical economists believed that
it was so.!

The Law of Diminishing Marginal Utility

We next introduce a very important distinction between
two key variables in the traditional theory of utility
maximization: total utility and marginal utility. Total
utility (TU) refers to the overall amount of satisfaction
derived from the consumption of a good or service. For a
certain period, we measure TU in utils. Marginal utility
(MU) refers to the additional satisfaction obtained from
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the consumption of an additional unit of a good or
service. We measure MU in utils per unit as follows:
_ ATU

For example, six mozzarella sticks might give you a total
utility of 65 utils, but the third mozzarella stick might
only give you a marginal utility of 12 utils for that unit
consumed. More generally, as an individual consumes
more of a good, a clear pattern begins to emerge, argues
the neoclassical economist. Table 6.1 shows what might
happen to the total utility and marginal utility of a
consumer as she consumes more mozzarella sticks.

Table 6.1: Total Utility and Marginal Utility

| Mazzarella Sticks
a

20 i mn
35 15
47 12
s7 10
62
65
63
.52

CRIET I N R T R

As the table indicates, as the consumer consumes more
mozzarella sticks, the TU rises quite a bit even though it
eventually begins to decrease. MU, on the other hand,
falls from the beginning and eventually becomes
negative. We can also graph these relationships as in
Figure 6.1 where only a few of the points on each curve
have been included.
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Figure 6.1: Total Utility and Marginal Utility
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These graphs of the TU and MU curves offer two
different ways to visualize the law of diminishing
marginal utility to which all individual consumers are
subject, according to neoclassical economists. The law of
diminishing marginal utility states that marginal utility
declines as a consumer consumes more of a good. This
reduction in MU is the result of the consumer attempting
to satiate herself due to her consumption of the good.
The marginal utility of each additional unit consumed is
smaller and smaller until eventually an additional unit
makes a negative addition to the total utility.

The second way of stating the law of diminishing
marginal utility is in terms of total utility. Figure 6.1
shows that total utility rises as more of the good is
consumed but at a decreasing rate. Eventually, total
utility begins to fall as the consumer approaches
satiation due to her consumption of the good.
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It is worth noting the relationship between the two
graphs. Mathematically, the slope of the TU curve is MU
(=ATU/AQ). It should come as no surprise then that
when total utility reaches its maximum, marginal utility
equals zero utils per unit. That is, the slope of the TU
curve is zero at the maximum point on the TU curve.

The law of diminishing marginal utility is perfectly
compatible with the law of demand. If a consumer
experiences a reduction in marginal utility as he
consumes more of a good, then he will need a lower
price to justify the purchase of an additional unit. That is,
he will only be willing to purchase another unit if the
price falls because that additional unit offers less
satisfaction than the previous unit he consumed.
Interestingly, the law of diminishing marginal utility also
appears to be compatible with the discovery we made in
chapter 5 that the price elasticity of demand falls all the
way down a linear demand curve. It makes sense that a
consumer would be less responsive to price changes at
lower prices because those units correspond to lower
marginal utilities.

The Traditional Theory of Utility Maximization

The law of diminishing marginal utility tells us how each
consumer responds to the increased consumption of a
good, but it does not tell us much about the consumer’s
choices. Consumers generally consume more than one
good. Consumers also must purchase these goods at
constant prices and with limited incomes. To understand
how much of each good a consumer will choose to
purchase, we need a model to assist us with the analysis.
To create an environment in which a single consumer
makes decisions about how much of each good to
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purchase, we will assume that the consumer aims to
maximize her total utility. It is also assumed that the
consumer has complete preferences for the two goods
available in the market and is subject to the law of
diminishing marginal utility. Finally, the consumer faces
a constant money income and constant prices for the
two goods.

The statement that a consumer has complete preferences
means that he knows exactly how many utils he will
obtain from the consumption of a specific quantity of a
good or service. In addition, the reader should notice the
neoclassical entry point of given individual preferences
and a given resource (or income) endowment. Overall,
these assumptions are enough to make possible an
analysis of the consumer’s utility maximizing choice.

We should begin with a simple example involving two
goods. The consumer is trying to decide between the
purchase of a television and a computer. Figure 6.2
captures the economic problem facing this consumer.
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Figure 6.2; The Economic Problem Facing the Consumer
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If the television will give the consumer 400 utils and the
computer will give the consumer 800 utils, then one
might conclude that the consumer should purchase the
computer to maximize total utility. The problem with this
line of reasoning is that it completely fails to consider the
prices of the products. The price of the television might
be $100 and the price of the computer might be $400. It
turns out that the consumer will choose to purchase the
television even though it gives the consumer less utility
because the price is so much lower than the price of the
computer.

To prove this point, we need to compare the marginal
utility per dollar spent on each good (MU/$) by dividing
the marginal utility of each good by its price. For
example, the MU per dollar spent on the television is 400
utils/$100 or 4 utils per dollar spent. Similarly, the MU
per dollar spent on the computer is 800 utils/$400 or 2
utils per dollar spent. Because the MU per dollar spent
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on the television is greater, the consumer will get more
bang for her buck when she buys the television. We may
state the general rule as follows:

The consumer will always purchase first the good that gives the
higher MU per dollar spent.

We are now able to derive a more general result about
utility maximizing behavior. Let us consider an example
in which an individual is trying to decide how much of
good X and how much of good Y to purchase. We will
assume that the consumer’s income (M) is $35, the price
of good X (Px) is $5 per unit, and the price of good Y (Py)
is $3 per unit. We also assume that the consumer has
clear preferences and so he or she knows the TU and
MU for each quantity of the two goods consumed. Table
6.2 represents this information.

Table 6.2 Utility Maximization in the Traditional Theory

[ unic TUx MUy | MUy /Py | TUy MUy | MUy/Py
_____ o M (MO T M b
S B
2 45 20 4 B9 24 B
i 60 15 3 B4 15 5
a 70 10 Z 93 9 3
5 75 5 1 ) B 2
s 78 3 0.60 95 3 1
7 79 1 0.20 90 & =

As the table shows, the consumer knows her preferences,
and the law of diminishing marginal utility holds for
each of the goods. In both cases, the MU falls as the
consumer consumes more of the good. To calculate MU
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per dollar spent, we simply divide each MU by the price
of the good in question.

The next question we wish to ask is how much of each
good the consumer will choose given the income and the
prices of the two goods. Because the consumer aims to
maximize utility, the consumer will always select first the
good that gives her the highest marginal utility per dollar
spent. For example, assume that the consumer has an
empty shopping cart and is trying to decide whether to
purchase the first unit of good X or the first unit of good
Y. Because the MU per dollar spent on the first unit of Y
(= 15) is so much larger than the MU per dollar spent on
X (= 5), the consumer will buy the first unit of Y. Next,
the consumer must decide between the second unit of Y
and the first unit of X. Because the eight utils per dollar
spent on the second unit of good Y exceed the five utils
per dollar spent on good X, the consumer will purchase
the second unit of good Y. We need to keep track of
expenditure as we proceed. Thus far, the consumer has
spent $6.

Next, the consumer must decide between the third unit
of good Y and the first unit of good X. In this case, either
choice leads to five utils per dollar spent. The consumer
will be completely indifferent in this case between the
third unit of Y and the first unit of X. The reader might
think that the consumer should choose the third unit of
Y because it is cheaper but that would be a mistake. We
already considered the fact that Y is cheaper than X
when we divided the MU of each unit of each good by
the appropriate price. Let us then assume that the
consumer will choose the first unit of good X, bringing
total expenditure to $11. Now the consumer must
choose between the second unit of good X and the third
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unit of good Y. Because 5 > 4, the consumer will choose
the third unit of good Y, bringing total expenditure to
$14.

The next choice is between the fourth unit of Y and the
second unit of X. Since 4 > 3, the consumer chooses the
second unit of X. Expenditure has now reached $19.
Next, the consumer is indifferent between the third unit
of X and the fourth unit of Y because each yields 3 utils
per dollar spent. If the consumer buys the fourth unit of
Y, then total expenditure is up to $22. Now the
consumer compares the MU per dollar spent on the fifth
unit of good Y with the MU per dollar spent on the third
unit of good X. Since 3 > 2, the consumer chooses to buy
X, bringing total expenditure up to $27. Finally, the
consumer is indifferent between the fourth unit of X and
the fifth unit of Y. If the consumer chooses the fifth unit
of Y, then total expenditure is $30. With the remaining
$5, the consumer can buy the fourth unit of X because
the sixth unit of Y has a negative MU and would reduce
total utility.

With that final purchase, the consumer has purchased
five units of good Y and four units of good X. It is the
utility-maximizing combination of the two goods. In
addition, the consumer has spent the entire $35 of
income. Because we have been assuming that only the
consumption of goods and services generates utility, it
follows that the consumer must spend all income. If
some income is not spent (i.e., if saving occurs), then
utility cannot be at its maximum. The reader might
object that individuals do choose to save. Neoclassical
economists do analyze saving from a microeconomic
perspective, but it involves a utility maximizing choice
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between present and future consumption rather than
between two present goods.*

One other major result that deserves special attention is
the fact that the MU per dollar spent on goods X and Y
are the same when the consumer is maximizing utility.
The final unit of each good yields 2 utils per dollar spent.
It is possible to construct an example where the marginal
utilities per dollar spent on each good are only
approximately equal due to the consumer running out of
money before the equality is reached. Nevertheless, the
point remains that the consumer will continue to move
back and forth between the two goods until the marginal
utilities per dollar spent are nearly, if not exactly, equal.
Excluding possible exceptions, we can sum up as follows:

The consumer maximizes utility when the marginal utilities
per dollar spent are the same for both goods and all income is
spent.

Algebraically, it is possible to write this condition as
follows:
%& = % (all income is spent)

Furthermore, if all income is spent and Px > ,

then the consumer should buy more X and less Y. As
more X is purchased, the MU of X falls due to
diminishing marginal utility. Similarly, as less Y is
purchased, the MU of Y rises due to diminishing
marginal utility. These changes will continue until the
marginal utilities per dollar spent are the same for the
two goods.

Similarly, if all income is spent and Py > “Px , then the
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consumer should buy more Y and less X. As more Y is
purchased, the MU of Y falls due to diminishing
marginal utility. Similarly, as less X is purchased, the MU
of X rises due to diminishing marginal utility. These
changes will continue until the marginal utilities per
dollar spent are the same for the two goods.

The Traditional Derivation of the Individual Demand
Curve

The utility maximizing condition described in the last
section can be used to derive the individual demand
curve. That is, we can gain a deeper understanding as to
why the individual demand curve slopes downward
when we think in terms of utility maximizing behavior.
Suppose, for example, that the price of good Y declines.
The law of demand states that the quantity demanded of
Y will rise, other things the same. This situation is
depicted in Figure 6.3.

Figure 6.3: The Derivation of the Individual Demand Curve
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Assume that the consumer is maximizing utility at the
original price of Py. In other words, the initial condition

when all income is spent is the following:

MUx — MUy
Px Py

Now suppose that Py declines to Py*. It follows that:

MUx < MUy
Px Py*

Because the MU per dollar spent on good Y is greater
than the MU per dollar spent on good X, the consumer
will purchase more Y. Because the price of good Y fell
and the quantity demanded of good Y rose, we can
conclude that the demand curve slopes downward. It is
worth noting that the increase in the quantity demanded
of Y will eventually cease (when Q reaches Qy’) because
the diminishing marginal utility of Y will restore the
equality between the two marginal utilities per dollar
spent.

The Paradox of Value

The traditional theory of utility maximization also helps
to resolve a paradox in the history of economic thought.
A paradox is a statement that appears to be false but that
contains an element of truth. The paradox of value refers
to the fact that many goods, like diamonds, appear to be
not very useful even though they have high prices.
Similarly, the most useful goods, like water, often have
the lowest prices.

The classical economists, like Smith and Ricardo,
believed that they had successfully found the solution in
the labor theory of value. That is, diamonds have a high
price because they require a lot of labor time for their
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production. Similarly, water has a low price because it
requires very little labor time for its production.’

Early neoclassical economists in the 1870s offered a
different solution to the paradox than that which the
classical economists offered. Their discovery of the
marginal utility concept allowed them to develop a
different solution to the paradox that emphasized
consumer satisfaction rather than production cost.
Specifically, they pointed out that the proper resolution
to the paradox requires the distinction between total
utility and marginal utility. That is, goods that most
people consider to be useful, like water, generate a great
deal of total utility for consumers. The marginal utility of
the last unit consumed, however, is very low due to the
law of diminishing marginal utility and the fact that so
many units are consumed. It is the marginal utility of the
last unit consumed that governs its price, according to
this solution. In other words, the low MU of water
explains its low price.

On the other hand, goods that most people regard as
relatively useless, like diamonds, do not give consumers a
great deal of total utility. The marginal utility of the last
unit consumed, however, is very high due to the law of
diminishing marginal utility and the fact that relatively
few units are consumed. In this case, it is the high MU of
diamonds that explains its high price.

We can also graphically represent the marginal utility
solution to the paradox of value as shown in Figure 6.4.
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Figure 6.4: The Marginal Utility Solution to the Paradox of Value
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The top graphs in the figure show that the total utility
obtained from the consumption of water is very high due
to the large volume consumed. The marginal utility of
the last unit consumed is very low for that same reason.
The bottom graphs in the figure show that the total utility
obtained from the consumption of diamonds is very low
because of the small amount consumed. For the same
reason, the marginal utility of the last diamond consumed
is very high. The reader should also observe the straight
lines that are just tangent to the TU curves at the
quantities consumed. The slopes of the tangent lines
represent the marginal utilities. The relatively flat tangent
line in the top left graph indicates a low marginal utility.
The relatively steep tangent line in the bottom left graph
indicates a high marginal utility.

Table 6.3 summarizes all the information in this section,
including the paradox of value itself as well as the
classical and early neoclassical solutions to the paradox.*
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Table 6.3: The Paradox of Value

Water Diamonds
i Price Low High
The <« i
Paradox Total ngh Low
Utility
Embodied Low High
The Labor
Solutions M argi nal o High
Utility

Criticisms of the Neoclassical Measure of Welfare

The concepts of consumers’ surplus and producers’
surplus that are discussed in Chapter 3 are presented as
being logically consistent with the rest of neoclassical
microeconomic theory. The concepts, however, are
subject to two serious criticisms that can only be
understood once we have a firm grasp of the theory of
utility maximization.

The first major criticism is that the concepts implicitly
assume a constant marginal utility of money. For
example, suppose that I am willing and able to pay $5 for
an ice cream sundae, but I only need to pay the market
price of $2. I enjoy a consumer surplus of $3. Suppose
further that I purchase a second ice cream sundae for $2
and that I am willing and able to pay $4 for the second
one. | enjoy a consumer surplus of $2 on the second one
that I purchase. My total consumer surplus is $5 (=
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$3+82). This measure of my welfare only makes sense if
the marginal utility of money is constant for me. That is,
if the law of diminishing marginal utility applies to
money, then the first dollar of consumer surplus that I
receive will contribute more to my welfare than the last
dollar that I receive. In other words, the yardstick by
which we measure welfare must remain the same for
consumers’ surplus to be regarded as an internally
consistent measure of consumers’ welfare. The same
criticism applies to producers’ surplus.

The second major criticism is that the concepts also
implicitly assume that the marginal utility of money is
the same for all buyers and sellers. This criticism
becomes relevant when we attempt to aggregate the
surpluses of different individuals. For example, suppose
that my consumer surplus is a total of $75 and your
consumer surplus is also $75. If we add our surpluses
together, we obtain a total of $150. What if my marginal
utility of money is much higher than your marginal
utility of money? In that case, my surplus should count
more in the aggregate measure than your surplus, but in
this case, our surpluses contributed equally to this
measure of consumer welfare. Both criticisms raise
serious problems that have been recognized by
neoclassical economists. Despite the difficulties, the
concepts are still used and students are rarely
encouraged to critically reflect on the problems inherent
in the use of this welfare measure.

The Modern Theory of Utility Maximization

As we have seen, the early neoclassical economists
assumed that utility was quantifiable and measurable.
When utility can be quantified and measured, it is called
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cardinal utility. During the twentieth century,
neoclassical economists realized their theory would be
stronger if they abandoned an assumption as strict as
this one. Their effort to rid consumer theory of this strict
assumption is a good example of the application of a
philosophical principle known as Ockam’s Razor.
According to this principle, the strongest theory is the
one based on the simplest assumptions, other things the
same.

This principle has been applied in many contexts,
including in the natural sciences. For example, during
the nineteenth century, Charles Darwin developed the
theory of natural selection to explain how organisms
adapt to their natural environments over long periods of
time. According to Darwin, random genetic mutations
cause variations in the physical characteristics among the
members of a species. Those members that develop the
most advantageous characteristics for survival will thrive
and reproduce. Those members with the least
advantageous characteristics will die and fail to
reproduce. As a result, the most advantageous
characteristics are passed down and the least
advantageous characteristics disappear from the species.

A little-known fact among non-scientists is that a
competing theory of evolution also existed in the
nineteenth century. According to a French anatomist by
the name of Lamarck, the members of a species acquire
advantageous characteristics during their lifetimes in
response to their specific environments. For example, a
giraffe stretches its neck to reach leaves further up on a
tree, and thus acquires a longer neck, which it then
passes down to its offspring. This claim, that an
organism acquires traits that alter the genetic material
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passed down to its offspring, is an assumption of
Lamarck’s theory that is much more complicated than
Darwin’s assumption that random genetic mutations are
the source of the advantageous characteristics. Because
Darwin’s theory was based on a simpler set of
assumptions, it was adopted and Lamarck’s theory was
rejected. It should be emphasized that Darwin’s theory
was not proven once and for all. It was accepted as the
best theory due to the application of Ockam’s Razor.

Similarly, neoclassical economists aimed to replace the
less plausible assumption of quantifiable satisfaction
with a simpler assumption. That is, they rejected cardinal
utility and replaced it with a different kind of utility
called ordinal utility in their models of consumer
behavior. The ordinal utility concept implies that
consumers receive satisfaction from the consumption of
goods, but they are only able to create a ranking among
alternative commodity bundles (i.e., combinations of the
goods).

For example, bundle 1 may consist of 2 apples and 1
banana whereas bundle 2 may consist of 1 apple and 2
bananas. If we use the notion of ordinal utility, then a
consumer can only say one of three things: 1) Bundle 1 is
preferred to bundle 2; 2) bundle 2 is preferred to bundle
1; or 3) bundles 1 and 2 are equally preferred (i.e., the
consumer is indifferent between the two bundles).

On the other hand, if we use the concept of cardinal
utility, then it would be possible to state that bundle 1
creates 10 utils for the consumer and bundle 2 creates 5
utils for the consumer. In that case, bundle 1 is not only
preferred to bundle 2, but it is exactly twice as preferred
as bundle 2. That is, the cardinal utility assumption
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allows us to state how much more preferred one bundle is
than another. With the ordinal utility assumption, it is
only possible to state that one bundle is more preferred
than another, but it is impossible to state how much
more preferred that bundle is.

The Implicit Ideological Significance of the Ordinal
Utility Assumption

Before we explore the modern theory of utility
maximization at greater length, we should pause to
consider the implicit ideological significance of the
ordinal utility assumption. It will not be immediately
obvious to the uninitiated reader what role this
assumption plays in neoclassical theory, but it can be
explained easily enough if one is willing to be direct
about it.

If cardinal utility is assumed, then satisfaction is
quantifiable. Suppose person A has $1 million and
person B has only $10,000. Suppose also that the MU of
an additional $10,000 for person A is 10 utils, but the
MU of an additional $10,000 for person B is 500 utils. If
the law of diminishing marginal utility holds, then this
assumption seems to make sense. That is, the relatively
poor individual values the additional $10,000 much
more than the wealthy individual. It seems that we might
be able to make a case for a redistribution of wealth from
person A to person B strictly on efficiency grounds.
Society will enjoy a net gain of about 490 utils due to the
transfer.’

On the other hand, if we assume ordinal utility, then all
we can assert is that both individuals will prefer the
larger sum ($1,010,000 for person A and $20,000 for
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person B) to the smaller sum ($1,000,000 for person A
and $10,000 for person B). We cannot say how much
more each person prefers the larger sum to the smaller
sum. As a result, it is impossible to conclude that a
redistribution of money will lead to a net welfare gain.
With ordinal utility, interpersonal utility comparisons
are impossible. That is, who is to say that the individual
with $1 million will value an additional $10,000 less than
the individual with only $10,000? Because we lack a
common yardstick for the measurement of satisfaction,
we cannot justify the redistribution of wealth on
efficiency grounds. If any argument is to be made for the
redistribution of wealth, it must appeal to our desire for
greater equality or some standard of fairness. For those
wishing to limit government redistributions of wealth
and income, the ordinal utility assumption is a powerful
one.

The Assumptions of the Modern Theory of Utility
Maximization

Just as in the case of the traditional theory, it is necessary
to specify the conditions in which the consumer makes
decisions with the goal of maximizing utility. It is again
assumed that the consumer is choosing between two
goods, X and Y. The consumer also possesses a fixed
money income (M) and faces a constant price for good X
(Px) and a constant price for good Y (Py). The consumer
also has given individual preferences. The only major
difference between the two theories is that the
consumer’s preferences must be represented differently
because in the modern theory, utility is not quantifiable.

Budgets, Preferences, and Utility Maximization
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To graphically represent the modern theory of utility
maximization, we will be working in a two-dimensional
space called the commodity space. An example is shown
in Figure 6.5 where the quantities of goods Y and X are
measured on the vertical and horizontal axes,
respectively.

Figure 6.5: The Commodity Space
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Each point in the commodity space represents a
commodity bundle, or a combination of the two goods.
For example, the ordered pair (8, 6) represents a
commodity bundle that includes 8 units of good X and 6
units of good Y.

Our purpose is to determine which of the affordable
bundles in the commodity space maximizes the
consumer’s utility. We will approach this problem in
three parts. First, we will determine the set of all
affordable bundles in the commodity space for a given
income level and prices. Second, we will explain how
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preferences may be represented when utility is ordinal
using an analytical device designed for this purpose
known as indifference curves. Finally, we will bring
together the consumer’s budget with her preferences to
determine the utility maximizing commodity bundle.

In terms of the consumer’s budget, we know that the
money income and the prices of the two goods are fixed.
Let’s first see if we can determine all the commodity
bundles that require the consumer to spend all her
income. In other words, let’s assume the following
condition:

Money Income = Consumer Expenditure

If the consumer spends the entire money income, then
no saving exists. This same condition can be written
symbolically in the following way:

M =PxX+PY

The overbars in the equation indicate that the prices and
income are constant. Only the quantities of goods X and
Y are variables in the equation because only they can be
influenced by the consumer’s choices. To graph this
equation in the commodity space, we need to solve for
the variable on the vertical axis. If we solve for Y, we
obtain the following result (omitting the overbars):

Y = Pﬂy — %X

This equation is in slope-intercept form and so it is now
possible to graph this equation as a straight line in the

commodity space. The vertical intercept is constant and
is equal to M/Py. The slope is also constant and is equal

to —Px/Py. The horizontal intercept can also be
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determined by setting Y equal to 0 and solving for X as
follows:
_ M _P _ M

All these results are captured in Figure 6.6:

Figure 6.6: The Budget Set
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In economic terms, the vertical and horizontal intercepts
refer to the maximum quantities of Y and X, respectively,
that can be purchased if the consumer spends the entire
money income on one or the other good. Each of the
other points on the budget line represents a commodity
bundle that requires the consumer to spend the entire
money income. Bundles below the budget line are
affordable but do not require the expenditure of the
entire income. For example, if a consumer began at a
bundle on the budget line and reduced the amount of
Y by a small amount, then some income would be left
over. Hence, that bundle would be affordable but would
not require the expenditure of the entire income. All the
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bundles on the budget line and those below the budget
line are affordable and are therefore considered part of
the consumer’s budget set. Any bundle above the budget
line is not affordable because the consumer would need
more income than she possesses to make that purchase.

The slope of the budget line is also important and can be

written as follows:

AY _ _Px
AX — Py

The slope of the budget line represents the ability of the
consumer to trade off one good for another in the
marketplace at the current prices. That is, if the
consumer would like to purchase one more unit of X, she
will have to give up —Px/Py units of Y. The reader might

be thrown off by the fact that Px is in the numerator and
Py is in the denominator. It should be remembered that

the units in which price is measured, however, are $ per
unit. Therefore, Px is measured in $/X and Py is

measured in $/Y. The division yields Y/X, which are the
correct units attached to the slope of the budget line.

To make this discussion a bit more concrete, let’s
consider a numerical example. Suppose M = $20, Px =

$5, and Py = $4. We can write the budget equation and

then solve for Y as follows:
20 =5X +4Y

Y=5-3X

This budget equation may be graphed as in Figure 6.7.
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Figure 6.7: An Example of a Budget Line

The reader should notice that the intercepts may be
obtained quickly since M/Px = 4 and M/Py = 5. The
slope may also be determined quickly because —Px/Py =
—-5/4 = —1.25. That is, if the consumer wishes to increase

the consumption of X by one unit, then he must give up
1.25 units of Y.

It is possible that the consumer’s money income or the
prices of the goods may change. If such changes occur,
then the budget set will expand or contract as the budget
line moves. For example, Figure 6.8 shows what will
happen if changes occur in M, Px, or Py.
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Figure 6.8: Changes in the Budget Set
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As the figure shows, a rise in M will increase both
intercepts proportionately, leading to an outward,
parallel shift of the budget line. More income thus makes
more bundles affordable. Similarly, a rise in the price of
X leads to a rotation inwards of the budget line because
the vertical intercept is unaffected. In this case, the
budget set contracts because the higher price of X makes
fewer bundles affordable. Finally, a rise in the price of Y
also makes the budget line rotate inwards because the
horizontal intercept is unaffected. The contraction of the
budget set indicates that fewer bundles are affordable.
The reader should work through what will happen when
the consumer’s income or the prices of the goods fall.

We now turn to the representation of preferences within
the modern theory of utility maximization. The key
analytical tool for this purpose is a device called an
indifference curve. It is defined as follows:
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+ Anindifference curve through commodity
bundle A is a line drawn through all the
commodity bundles that the consumer considers
to be equally satisfying in relation to commodity
bundle A.

An example of an indifference curve is given in Figure
6.9.

Figure 6.9: An Indifference Curve
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All the bundles along indifference curve, Uy, are equally
preferred to all other bundles on that same indifference
curve. It is also possible to identify regions that have more
of both goods relative to bundle A, less of both goods
relative to bundle A, more Y and less X relative to bundle
A, and less Y and more X relative to bundle A.

Our next task is to explain why the indifference curve
through bundle A slopes downward as well as why it is
bowed away from the origin (as opposed to a straight
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line or having some other shape). The downward slope
indicates that the consumer is willing to trade off some
of good Y for more of good X and vice versa. For
example, if the consumer begins at bundle A, and she
loses some of good Y, then the only way to restore her to
the Uq level of satisfaction is to increase her

consumption of good X. Therefore, the indifference
curve slopes downward.

The fact that the indifference curve is bowed towards the
origin indicates something significant about the
willingness of the consumer to trade off one good for
another. To clarify this point, we will refer to the slope of
the indifference curve as the marginal rate of
substitution (MRS). Figure 6.10 shows clearly that the
slope is very steep at low levels of X and becomes very
flat at high levels of X.

Figure 6.10: The Marginal Rate of Substitution (MRS)

As the figure shows, when the MRS is — 5 (approximately)
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the consumer is willing to sacrifice 5 units of Y for one
more unit of X. When the MRS is - 3 (approximately) the
consumer is willing to sacrifice 3 units of Y for 1 more
unit of X. Finally, when the MRS is — 1 the consumer
is willing to sacrifice only 1 unit of Y for 1 more unit
of X. Clearly, as the consumer consumes more X, the
amount of Y he is willing to sacrifice to obtain another
unit of X becomes smaller and smaller. In other words, X
is becoming less valuable to the consumer as more of it
is consumed. Although this result sounds a great deal like
the law of diminishing marginal utility, it was obtained
without the use of cardinal (quantifiable) utility. The only
reason that we know the consumer values additional
units of X less as more of it is consumed is that he is
willing to give up less and less Y for those additional
units. Diminishing marginal rate of substitution is the
phrase we can use to refer to this tendency of the MRS to
fall (in absolute value) as more X is consumed.

Finally, it needs to be emphasized that the consumer is
assumed to have a complete set of preferences. In other
words, every bundle can be ranked against every other
bundle in the commodity space. Therefore, an infinite
number of indifference curves must exist with one
passing through every possible bundle. A series of
indifference curves is called an indifference map.
Because an infinite number exists, it is not possible to
show all the indifference curves in the commodity space.
Figure 6.11 shows one example of an indifference map.
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Figure 6.11: An Indifference Map
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In the figure, a few commodity bundles have been labeled.
Is it possible to identify the consumer’s ranking of these
bundles? It is so long as we assume that more of both
goods is always preferred to less of both goods. If we
make this assumption, then it follows that any
commodity bundle on a higher indifference curve must
be preferred to any bundle on a lower indifference curve.
In this case, W and A are equally preferred. W and A are
strictly preferred to C and H, which are equally preferred
to one another. Finally, Z and G are equally preferred to
one another, and they are less preferred than C and H.
We are free to state that W and A give the consumer the
most utility, but since we are using an ordinal notion of
utility, this statement only means that they are the most
preferred bundles in the ranking.

We have finally reached the point where we can
determine the consumer’s utility maximizing choice
given her income and the prices she faces. Figure 6.12
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shows a consumer’s budget line and two of her
indifference curves.

Figure 6.12: The Utility Maximizing Choice
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We want to determine what the utility maximizing
commodity bundle is. We can begin by narrowing down
the possibilities very quickly. The bundle that maximizes
utility must be on the budget line. If it is not, then the
consumer will have income left over. Because only the
consumption of goods generates utility, the consumer
cannot be maximizing utility unless she is consuming on
the budget line.

Suppose we consider a bundle on the budget line such as
bundle B. Because this bundle is on the budget line, we
know that all income is being spent. Does it maximize
utility though? It does not. The reason is that the
indifference curve through bundle B (U1) is lower than
the indifference curve through bundle A (Uy). Therefore,

the consumer prefers bundle A to bundle B. Because
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bundle A is affordable, the consumer should buy less Y
and more X until she reaches bundle A. Similarly, if the
consumer is consuming bundle C, then it is possible to
reach the higher indifference curve by reducing her
consumption of X and increasing her consumption of Y
until she reaches bundle A where she consumes X* units
of X and Y* units of Y.

At bundle A, the consumer is maximizing utility because
all income is spent, and it is not possible to reach a
higher indifference curve by choosing a bundle within
the budget set. At that bundle, the budget line is tangent
to the highest indifference curve passing through the
budget set. Mathematically, the slope of the budget line
must equal the slope of the indifference curve. We can
express this condition symbolically as:

—Ex — MRS

This utility maximizing condition may be written
another way as well. Let’s first recall that total utility
remains constant as we move along an indifference
curve. That is, ATU = 0. When moving along the
indifference curve, we can assume that the consumer
reduces her consumption of good Y (by AY) and
increases her consumption of good X (by AX). The
change in total utility can now be divided up into the loss
of utility from the reduced consumption of Y plus the
gain in utility from the increased consumption of X.
That is:

Loss Gain
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If we solve the above equation for AY/AX, we obtain the

following result:

AY _ _ MUy
AX MUy

Even though utility is not measurable in the modern
framework, the utils cancel out in the fraction and so the
MRS is a ratio of the change in Y to the change in X. We
include the marginal utilities because this new manner of
expressing the MRS allows us to write the utility

maximizing condition in the following way:

_Ex _ _MU
Py T MUy

By rearranging the terms and eliminating the negative
signs, we obtain the same result that we obtained in the
traditional theory of utility maximization.

MUx _ MUy
Px Py

In other words, the marginal utilities per dollar spent
must be the same for both goods for utility to be
maximized. This result was a remarkable outcome for
neoclassical economists. They obtained precisely the
same result that they had obtained with the traditional
theory, but they did so without the less realistic
assumption of cardinal utility. Other things the same, the
theory with the simplest assumptions became the chosen
theory. Ockam’s Razor had been successfully applied.

The Modern Derivation of the Individual Demand
Curve

The modern theory of utility maximization also allows
us to derive the downward sloping individual demand
curve. Figure 6.13 provides the graphical analysis by
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which the demand curve is derived within a utility
maximizing framework.

Figure 6.13: The Modern Derivation of the Individual Demand Curve

In Figure 6.13, the price of good X rises from P; to Py,
causing a rotation inward of the budget line. The
consumer moves from one utility maximizing point to
another. In this case, he reduces the quantity demanded
of X from X units to X2 units. The result is a movement
up the individual demand curve. Because the consumer
moves to a lower indifference curve, it is apparent that
the consumer’s level of satisfaction has diminished as he
moves up the demand curve. This conclusion makes sense
because the consumer now faces a higher price for good
X and nothing else has changed about his situation. This
analysis could easily be reversed with a decline in the
price of good X and a rise in the quantity demanded of
good X.

Theories of Endogenous Preferences
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Throughout this discussion of consumer behavior, we
have been treating preferences as given or fixed in
accordance with the neoclassical entry point. When
preferences are treated as given or fixed, they are said to
be exogenous. That is, they are determined by external
factors, and their determination is not explained within
the model.

Heterodox critiques of neoclassical theory often focus on
the assumption of exogenously determined preferences.
Many critics argue that preferences should be treated as
endogenously determined because often the variables
that do change in neoclassical models can be argued to
have a direct effect on preferences. One reason
neoclassical economists have generally avoided making
preferences endogenous in their models is that it
becomes very difficult mathematically to incorporate
this assumption into formal models. Furthermore, the
assumption of endogenous preferences makes it
impossible to derive the demand curve using the modern
approach to utility maximization.

To understand how the assumption of endogenous
preferences interferes with the derivation of the demand
curve, consider the case of conspicuous consumption
first analyzed in detail by the great American social
theorist Thorstein Veblen (1857-1929). According to
Veblen, the upper classes would place their acts of
consumption and leisure on display for all to observe.
Examples include mansions, yachts, luxury vehicles,
expensive art works, jewelry, fine clothes, and servants.
According to the description of two historians of
economic thought:

For the wealthy, the more useless and expensive a thing
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was, the more it was prized as an article of conspicuous
consumption. Anything that was useful and affordable to
common people was thought to be vulgar and tasteless.°

The term Veblen Good is sometimes used to refer to
goods for which the quantity demanded rises as the price
increases. A wealthy person thus wishes to purchase more
of an item as its price rises rather than less because of the
message it conveys to others about that person’s ability
to buy expensive items. What this possibility implies is
that the consumer’s preferences change because the price
rises. Therefore, preferences are endogenous. To
illustrate this point, consider Figure 6.14, which shows
how a consumer’s utility maximizing choice of jewelry
changes as the price falls.

Figure 6.14: A Fall in the Price of a Veblen Good
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According to Figure 6.14, as the price of jewelry falls,
the budget line rotates outward as usual. If preferences
are given, then the quantity of jewelry that the consumer
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chooses increases from J1 to ]2, and the consumer’s utility
level rises from U; to Uj. In this case, however,

preferences are endogenously determined. Because the
price of jewelry has fallen, this wealthy consumer’s
preferences change such that she prefers to purchase less
jewelry rather than more. The indifference curves move
such that the utility maximizing choice of jewelry is J3 at

the lower price, and the utility level is U3.” Of course, less

wealthy consumers might not experience any change in
preferences when the price of jewelry falls, and they will
purchase more.

One might think that the lower price of jewelry and the
smaller quantity purchased suggests an upward sloping
demand curve. That is, price and quantity demanded
appear to be positively related in this case. The problem
is that the demand curve shows the relationship between
price and quantity demanded when everything else is
held constant, including preferences. Because the
preferences change when the price changes, it is
impossible to derive the individual demand curve for a
Veblen good.

The Veblen Good is not the only example where
preferences are likely to be endogenously determined.
Consider the case of cigarettes. According to data
available from the Centers for Disease Control and
Prevention (CDC), in 2006 cigarette companies spent
$12.4 billion on advertising and promotional expenses in
the United States. The CDC reports that specific
populations have been the targets of these advertising
campaigns, including young people, women, and racial/
ethnic communities.®

Let’s consider an example in which a high school student
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experiences an increase in the price of cigarettes per
pack. As usual, a rise in the price of cigarettes causes a
rotation inward of the budget line as shown in Figure
6.15.

Figure 6.15: A Rise in the Price of Cigarettes
with Endogenous Preferences
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If preferences are exogenously determined, then the
student will reduce his consumption of cigarettes from
C1 to Cy and his utility will decline from Uj to Uj. If

preferences are endogenously determined, on the other
hand, then it is possible that the rise in price will lead to
greater profits for the tobacco companies. This increase
in profits may be used to more aggressively advertise
tobacco products to young people. The advertising
campaign might change the preferences of the student
so much that the student ends up purchasing more
cigarettes even though the price rose. In Figure 6.15, the
indifference curves move such that the final consumption
of cigarettes is C3 and the student’s utility level is Us.
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Even though the price of cigarettes rose, the student
bought more. This positive relationship might lead one
to expect an upward sloping demand curve. As in the
case of the Veblen Good, it is impossible here to derive
the individual demand curve because preferences have
not remained constant. These two examples demonstrate
how serious the complications are that arise from the
assumption that preferences are endogenous. Without
the ability to derive an individual demand curve, the
supply and demand explanation of market price
completely collapses.

Following the Economic News’

In 2012 a fire at a Bangladeshi factory killed over 112
workers. The company that had subcontracted orders to
the factory was a Walmart supplier. The drive for profit
has led many suppliers to participate in a race to the
bottom in developing nations to force prices down.
Research indicates that some Americans are willing to
pay more for clothes from factories that don’t exploit
workers. American consumers can try to educate
themselves about factory conditions, but the problem is
that many times this information is not immediately
available to the consumer.

According to Richard Locke, the Deputy Dean of MIT’s
Sloan School of Management, consumers need to break
the cycle by purchasing less of this cheap clothing from
retail stores. Here we find another instance in which
endogenous preferences may be relevant. If the price of a
clothing item declines, a consumer may interpret the
price reduction as an indication of worse working
conditions for workers. A consumer wishing to break
the cycle of falling prices and worker exploitation might
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choose to buy less of this cheap apparel rather than
more. That is, the price reduction has set into motion
events that have led to a change in the consumer’s
preferences. Of course, purchasing less of this clothing
may cause workers in developing nations to lose their
jobs and income, as unpleasant as those changes may be.
Unfortunately, no easy solution to this problem exists.

Summary of Key Points

1.

The positive theory of utility maximization
developed by neoclassical economists in the
1870s has its roots in the normative philosophy
of utilitarianism.

The law of diminishing marginal utility states
that the extra satisfaction, from the consumption
of an additional unit of a good, declines as the
amount consumed rises.

In the traditional theory of utility maximization,
the consumer will spend all income such that the
marginal utilities per dollar spent are the same
for each good.

The paradox of value can be resolved using
either the classical labor theory of value or the
marginal utility concept.

Consumers’ surplus and producers’ surplus
assume a constant marginal utility of money and
one that is the same for all buyers and sellers.
Ockam’s Razor states that the simplest theory is
the best theory, other things equal, and for that
reason the ordinal utility assumption is superior
to the cardinal utility assumption.

Changes in price cause rotations of the budget
line whereas changes in income cause parallel
shifts of the budget line.
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8. Indifference curves slope downwards because
consumers are willing to make tradeoffs, and
they are bowed towards the origin because
consumers experience diminishing marginal
satisfaction as they consume more of a good.

9. Utility maximization in the modern theory
requires that the slope of the budget line equal
the marginal rate of substitution.

10. When preferences are endogenous, the
individual demand curve cannot be derived
because a change in price causes preferences to
change.

List of Key Terms
Utilitarianism
Marginal utility
Utility

Utils

Total utility
Marginal utility
Law of diminishing marginal utility
Paradox

Cardinal utility
Ordinal utility

Interpersonal utility comparisons
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Commodity space

Commodity bundle

Budget line

Budget set

Indifference curve

Marginal rate of substitution (MRS)
Diminishing marginal rate of substitution
Indifference map

Exogenous preferences
Endogenous preferences
Conspicuous consumption

Veblen Good

Problems for Review

1. Suppose Steve is currently spending all his money
income on pencils and erasers. The price of a pencil is
$.75 and the price of an eraser is $1.50. If the marginal
utility that Steve derives from the last pencil purchased
is 5 utils and the marginal utility of the last eraser
purchased is 12 utils, then will Steve buy more pencils,
fewer pencils, or the same number of pencils? Why?

2. Assume that the price of good A is $1 per unit and the
price of good B is $2 per unit. Complete the rest of the
table.
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Problemsfor Review: Problem 2

| Ui T, MU, |MUP, | TOy MUp | MUg/Pg
B B B A B [
[ Second | 2 ' [ [ =
| Third 8 54

Fourth 36 14
| Fifth a 80

3. Using the information from problem 2, assume that
John has $14 of money income to spend on the two
goods. How many units of each good will John purchase?

4. Suppose Bill has an income of $26 and faces constant
prices for yogurt and pudding. Yogurt is $4 per pack
and pudding is $5 per pack. Derive Bill's budget
equation and draw it on a graph. Label both axes and
both intercepts. Place yogurt on the vertical axis.

5. Consider the budget constraint shown in Figure 6.16.
Suppose the price of cereal rises from $2.75 to $5.50
per box. What is the consumer’s income if the line
represents the consumer’s initial budget line? Draw the
new budget line on the same graph and label any new
intercepts. Can you determine the price of milk (per
gallon)?



PRINCIPLES 367

Figure 6.16: Problem 5

Cereal (m boxes)

Milk (in gallons)

6. Suppose the price of cigarettes (per pack) falls. How
might the quantity purchased by a high school student
be affected if her preferences are exogenously
determined? How might her preferences be affected
if her preferences are endogenously determined?
Explain.

Notes

1. Samuelson and Nordhaus (2001), p. 85, encourage readers to
“resist the idea that utility is a psychological function or feeling
that can be observed or measured.” Instead, they regard it as a

“scientific construct.”

2. Itis possible to construct an example in which a consumer has
some money left over if that amount is not sufficient to pay the
price of an additional unit of either good.

3. The classical economists also recognized that the scarcity or
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abundance of a good would influence its price, but we can
think of that characteristic as influencing the labor
requirement. For example, if water is plentiful in a region, then
the labor time required for its production will be lower.

4. Neoclassical textbooks frequently discuss this paradox, but
they typically do not acknowledge that the classical economists
possessed an internally consistent solution to the paradox. I
would like to acknowledge Prof. David Ruccio, whose lecture
on this topic in an introductory economics class at the
University of Notre Dame in the early 2000s influenced my
presentation of this topic. I served as a teaching assistant for
Prof. Ruccio at the time.

5. The loss of utility for person A will probably be slightly more
than 10 utils due to diminishing marginal utility.

6. Hunt and Lautzenheiser (2011), p. 338.

7. The reader should note that indifference curves with given
preferences never cross. The only reason they appear to cross
in this graph is because two different sets of indifference
curves are being placed on the same graph.

8. Centers for Disease Control and Prevention,
http://www.cdc.gov/tobacco/data_statistics/fact_sheets/
tobacco_industry/marketing/index.htm

9. Bajaj, Vikas. “Before You Buy That T-Shirt.” The New York
Times. May 18, 2013.



CHAPTER 7

THEORIES OF PRODUCTION
TECHNOLOGY AND COST OF
PRODUCTION

Goals and Objectives:

In this chapter, we will do the following:

1.

2.

Describe short run production technology in the
neoclassical tradition

Define the law of diminishing marginal returns
to a single input

Explain how short run production technology
generates short run production cost

Analyze different kinds of long run production
technologies in the neoclassical tradition

Derive long run production cost from long run
production technology

Demonstrate the relationship between short run
and long run production cost

Investigate Schumpeterian and Marxian theories
of production technology and cost

Short Run Production Technology in the Neoclassical
Tradition



370 DANIEL E. SAROS

In the neoclassical tradition, production technology is
defined very broadly to include all of the accumulated
knowledge and technical skills that are used in the
production of goods and services. As we will see, the
unidirectional logic that is so central to neoclassical
thinking applies in this case in that technology is used to
determine the cost structure that firms face.

We begin with a distinction between two periods. The
short run is a period in which at least one factor of
production is fixed. If a pizzeria uses only capital (K) and
labor (L), for example, we might expect labor to be a
variable input whereas capital is its fixed input. That is, it
may be possible for the firm to hire anywhere from O to a
very large (unspecified) number of workers. At the same
time, the restaurant itself, which includes its dining area,
kitchen, and other facilities, is fixed in size. If the firm is
not able to build a new restaurant or to add on to the
existing restaurant, the firm is operating in the short run.
If it takes 6 months to construct a new restaurant, then
the short run in this specific industry is 6 months. The
long run then refers to a period during which all factors
of production are variable. In this example, the long run
refers to a period that is longer than 6 months because
both capital and labor are variable.

It is worth noting that the specific periods corresponding
to the short run and the long run vary by industry. It may
take two years to construct a new production plant in
one industry and only six months to construct a new
factory in a second industry. The amount of time simply
depends on how long it takes for all inputs to become
variable. It should also be emphasized that production
technology remains fixed in both the short run and the
long run. The knowledge and skills related to production
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do not change in this analysis, which is a key entry point
of neoclassical theory. Also, consistent with the
neoclassical approach is the assumption of a fixed capital
endowment in the short run, which is another key entry
point.

We will now continue with the example of a pizzeria in
the short run. To represent the firm’s short run
production technology, we will introduce a few key short
run product concepts. The first concept is total product
(TP). The total product refers to the total physical output
produced during a given period, in this case a specific
number of pizzas. In earlier chapters, we referred to total
output as Q, which has the same meaning. Therefore, we
can write the following:

TP=Q

An additional product concept that is critical for
representing production technology in neoclassical
theory is the concept of marginal product (MP). When
an additional worker is hired, that additional worker
increases total pizza production by a specific amount.
This amount is the marginal product of that worker. For
example, if the third worker increases total pizza
production from 11 to 14 pizzas, then the marginal
product of the third worker is 3 pizzas. Formally, we
write the marginal product in the following way:

MP =87 - 22

Finally, the concept of average product (AP) is
important as well. In this example, the average product
of labor refers to the average number of pizzas produced
per worker. For example, if the total product is 30 pizzas
and 10 workers are employed, then the average product
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is 3 pizzas per worker. It is important to understand the
difference between average product and marginal
product. Whereas marginal product only considers the
addition to the total product of the last worker hired,
average product spreads out the entire product evenly
over the number of employed workers. The average
product may be written as:

AP -T2 9

Table 7.1 provides an example with some hypothetical
data for our pizzeria operating in the short run. Let’s say
the period we are considering is one business day.

Table 7.1: Production Technology for a Pizzeria Operating in the Short Run

Labor (L) Total Product {TP} | Marginal Product Average Product
[mP) (ap)

5] 7y | i
8 3 [ 8
0 12 | 10
|
|

36 [ 16 12
48 1 12 12
56 112
60 10
62 B.86
62 | 7.75
60 | 6.67

Wi |~ |m|n|s|w wislo

fal@|m|e|m

Using the information in the table, the MP when 3
workers are employed is calculated in the following way:

MP = 8TF — 38-20 _ 18 — 16 pizzas per worker

Similarly, the AP of the third worker is calculated as
follows:
AP =TE = 3 — 12 pizzas per worker

We are now able to consider the patterns that emerge
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from these calculations. The MP appears to rise until it
reaches its peak at L = 3 workers. Next it declines,
eventually reaching 0, and then becomes negative. The
range over which MP rises is called the range of
increasing returns to labor. The question arises as to
why MP rises as more workers are hired at these low
employment levels. The answer is specialization and the
division of labor. Just think about all of the tasks that
are involved in the pizza business. If a single worker is
hired, then that worker needs to make the dough, roll the
dough, toss the dough, make the sauce, spread the sauce,
add the toppings, bake the pizza, cut the pizza into slices,
take customer orders, serve the pizza to customers, bus
the tables, wash the dishes, operate the register, clean the
kitchen, clean the dining area, and clean the restrooms!
The worker needs to accomplish other tasks as well,
including ordering more ingredients, maintaining
financial records, and paying taxes. Clearly, if a second
worker is hired, then the tasks can be divided up,
allowing for a greater degree of specialization. These
gains from specialization imply that the second worker
increases the TP by 12 pizzas, which is more than the
increase that resulted from the hiring of the first worker.
When three workers are hired, the tasks can be further
divided so that one worker can work in the kitchen, a
second worker can handle customer service in the dining
area, and a third worker can work the cash register and
maintain the books. As a result, the MP continues to rise.
The reader should be aware that the additional workers
hired are not more skilled or more hardworking. In fact,
we are assuming the opposite. That is, each worker is
equally skilled and hardworking. These gains in MP are
solely the result of the benefits of specialization and the
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division of labor. The AP rises as well for this same
reason.

Once we move beyond the point where three workers
are hired, we begin to see a decline in the MP of labor.
The range over which MP falls is called the range of
diminishing returns to labor. Why does this decline in
MP occur? Imagine that the kitchen is very small at our
restaurant and the fourth worker is asked to work in the
kitchen with the cook already present there. The worker
contributes to production and so TP rises. At the same
time, the presence of the additional worker in the
kitchen makes it somewhat more difficult for the
original cook to work efficiently. The two cooks keep
running into one another. At times, they bump elbows as
one rolls the dough and the other spreads the sauce.
Even though the fourth worker adds to production, TP
only rises by 12 pizzas rather than 16 pizzas as a result of
this “bumping elbows problem.” The more formal phrase
that is used to refer to this phenomenon is the law of
diminishing returns to labor. It should be noted that AP
falls for the same reason.

The law of diminishing returns may be expressed in two
different ways. It may be expressed as:

1. adecline in the marginal product of labor as
employment increases

2. anincrease in the total product of labor at a
diminishing rate

The reader should refer to Table 7.1 to observe these two
patterns. It should be noted that this problem of
bumping elbows eventually becomes so serious that the
TP begins to fall. In other words, the MP becomes
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negative as additional workers reduce the total
production of pizzas. The range of negative MP is
referred to as the range of negative returns to labor.
The underlying reason for this pattern of diminishing
returns and then negative returns to labor is that the
capital input (i.e., the size of the restaurant, and the
kitchen, specifically) is fixed in the short run. The same
pattern would eventually result if we were to add
additional workers in the dining area and in the finance
area. Due to the importance of the fixed capital input in
generating this result, the law of diminishing returns is a
specifically short run phenomenon.

It really should be emphasized how extraordinary the
claim is that neoclassical economists are making when
they assert that the law of diminishing returns holds for
production technologies in the short run. They are
claiming that every single short run production process
exhibits this same pattern. It does not matter whether we
are discussing the production of commercial aircraft,
high-tech computers, cheese pizzas, automobiles, or
haircuts. All these production processes have this basic
feature of their production technologies in common. It is
a fundamental aspect of our economic existence.

It is also possible to represent these patterns graphically.
The TP curve that corresponds to the data in Table 7.1 is
represented in Figure 7.1. The MP and AP curves
corresponding to these data are represented in Figure
7.2.
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Figure 7.1: The Total Praduct Curve
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Figure 7.2: The Marginal Product and Average Product Curves
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It is important to notice that MP and AP intersect in
Figure 7.2 at L = 4 when both the AP and the MP are
equal to 12 pizzas per worker. It turns out that MP
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always intersects AP at the peak of AP. Why? It helps to
consider a non-economic example first. Suppose that the
total weight of everyone in a classroom of 30 people is
4,200 lbs. The average weight of a person in the room is
then equal to 140 Ibs. (= 4,200 Ibs. / 30 people). Next let’s
consider what would happen if we bring in a marginal
person (person A) from outside the room. Person A is a
football player who weighs 300 Ibs. Notice that the total
weight in the room is now 4,500 Ibs. and the number of
people in the room is 31 people. In that case, the new
average weight will be approximately 145 Ibs. (= 4,500
Ibs. / 31 people). Because the marginal weight exceeded
the average weight, the average weight rose. It follows
that if the marginal contribution exceeds the average, the
average will rise. In the case of MP and AP, if the MP
exceeds the AP, the AP will rise.

If instead we had brought in a marginal person (person
B) with a weight of 100 Ibs., then the average weight of a
person in the room would be approximately equal to 139
Ibs. (= 4,300 Ibs. / 31 people). Because the marginal
weight is below the average weight in this example, the
average weight falls. It follows that if the marginal
contribution is below the average, the average will fall. In
the case of MP and AP, if the MP is below the AP, the AP
will fall.

In Figure 7.2, the reader can see that at low employment
levels, the MP exceeds the AP causing the AP to rise. At
higher employment levels, the MP falls below the AP
causing the AP to fall. It follows that the MP must
intersect the AP at the peak of the AP curve. To the left
of the peak, the higher MP pulls the AP up and to the
right of the peak, the lower MP pulls the AP down.
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Short Run Production Cost in the Neoclassical
Tradition

Our next task is to explain the cost structure that firms
face in the short run. We will differentiate between two
types of short run cost. First, total variable cost (TVC)
refers to the total monetary cost of the variable input,
which in this case is labor. If we assume a constant wage
rate (w), measured in terms of dollars per worker, then

TVC may be calculated as follows:
TVC =wL

Because L can be measured in terms of the number of
workers employed during this period, TVC is measured
in dollars of labor cost incurred during this period. TVC
can change in the short run because L is a variable input.

The other major type of cost is total fixed cost (TFC).
TFC refers to the total monetary cost of the fixed input,
which in this case is capital. If we assume a constant
price of capital (Pk), measured in terms of dollars per
unit of capital, then TFC may be calculated as follows:

TFC = PxkK

Because K is measured in terms of the number of units of
capital employed during this period, TFC is measured in
dollars of capital cost incurred during this period. With
both K and Pk fixed, the TFC is also fixed in the short

run.

The firm’s total cost (T'C) is simply the sum of TVC and

TFC. It can be expressed as:
TC=TVC+TFC =wL+ PgkK
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TC is measured in terms of dollars of cost incurred
during this period.

For example, we can select some hypothetical cost data
for a pizzeria operating in the short run as shown in
Table 7.2.!

Table 7.2: Total Cost Inf; ion for a Pizzeria Operating in the Short Run

Total Product (TP} Total Fixed Cost Total Variable Cost Total Cost(TC)

(/) (v}
a 5150 50 5150
¢] 150 80 230
20 150 150 | 300
30 [ 150 [ 210 [ 360
40 | 150 [ 290 | 440
50 150 380 530
60 150 480 | 630
70 150 590 | 740
80 150 710 | 260
50 150 240 590

If the numbers in Table 7.2 correspond to one business
day, then the capital cost or TFC (i.e., the rent for the
building) is fixed for all levels of output at $150 per day.
The labor cost or TVC, on the other hand, rises with
output because increased employment of the variable
input is what makes possible the rise in output. Finally,
total cost rises because the TVC is rising even though the
TFC remains fixed. It should also be noted that TVC is
$0 when O units of output are produced because no
workers are hired, but TFC is still $150 because the rent
must be paid regardless of whether pizzas are produced.

It is possible to say more about this pattern of short run
production cost. In fact, we can use the short run
production technology concepts already developed to
derive a specific pattern of short run production cost. It
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is easiest to understand this derivation by considering
the similarities between the TP curve and the TVC curve
as shown in Figure 7.3.

Figure 7.3: The Demnvation of the Total Variable Cost Curve
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First consider the axes in each of the graphs in Figure
7.3. The axes are essentially reversed in the two graphs.
The only other difference is the multiplication of L by
the w in the TVC graph. If w is $1 per worker, then
this difference disappears. Even if the wage is some other
value, the only result will be a stretching of the graph,
but its basic shape will remain unchanged. Now consider
the shapes themselves. The reader might imagine lifting
the TP curve off the graph and twisting it around until it
can be placed directly on top of the TVC curve. What this
exercise implies is that the TVC curve possesses its shape
for precisely the same reason that the TP curve possesses
its shape. That is, at low output levels, TVC rises slowly
due to the specialization and division of labor. At higher
output levels, TVC rises more quickly due to diminishing
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returns to labor as it becomes necessary to hire more and
more labor to increase production by given amounts.

The next step is to consider the shapes of the TFC and
TC curves as shown in Figure 7.4.

Figure 7.4: The Total Cost Curves
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Because the TFC is fixed at $150 for all levels of output,
the TFC curve is simply a horizontal line. The TC curve,
however, has the same shape as the TVC curve because
TC only changes due to changes in TVC (since TFC is
fixed). In addition, the TC curve is shifted upwards by the
amount of the TFC. As a result, the distance between the
TVC and TC curves is always equal to the TFC. Because
the TFC is reflected in the distance between these two
curves, it is not necessary to include the TFC curve when
we wish to represent the three total cost measures on a
single graph. For that reason, the TFC curve has been
included here as a dotted line. Also, because all three
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concepts are measured in dollars, the “$” symbol has been
placed on the vertical axis.

Next, we need to introduce several unit cost concepts.
Often managers of firms think in terms of production
cost per unit of output produced, particularly when they
are considering whether to increase or decrease
production by a small quantity. We will define four key
unit cost concepts, and then we will consider the pattern
these unit cost measures exhibit as output changes in the
short run.

The first unit cost concept that we will define is average
variable cost (AVC). The AVC is the variable cost per
unit of output produced. If labor is the variable input,
then the AVC is per unit labor cost. If total wages
amount to $1000 and 100 units of output are produced,
then the AVC is $10 per unit (= $1000/100 units). It is
defined in the following way:

_ TVC

Another unit cost concept that we will define is average
fixed cost (AFC). The AFC is the fixed cost per unit of
output produced. If capital is the fixed input, then the
AFC is the per unit capital cost. If total capital cost
amounts to $4500 and 100 units of output are produced,
then the AFC is $45 per unit (= $4500/100 units). It is
defined in the following way:

_ TFC

A third unit cost concept that we will define is average
total cost (ATC). The ATC is the total cost per unit of
output produced. It is simply the sum of the AVC and the
AFC. If the AVC is $10 per unit and the AFC is $45 per
unit, then the ATC is $55 per unit (= 10+45).
Alternatively, if total cost is $5500 and total output is
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100 units, then ATC is $55 per unit (= $5500/100 units).
It is defined as follows:

ATC — % — TVCgTFC — TEC + TSC — AVC 1+ AFC

The final unit cost concept that we will define is
marginal cost (MC). The MC is the additional total cost
per additional unit of output produced. For example, if
total cost rises by $200 and total output rises by 50 units,
then MC is $4 per unit. Furthermore, because total cost
can only rise due to a rise in variable cost (since TFC is
fixed), the MC can also be defined as the additional
variable cost per additional unit of output produced. It is

thus defined as follows:
MC = ATC _ ATVC

AQ AQ

Using the total cost information presented in Table 7.2,
we can now calculate all these additional unit cost
measures for our pizzeria operating in the short run.
Table 7.3 combines the total cost information from Table
7.2 with the corresponding unit cost calculations.

Table 7.3: Total Costand Unit Cost Infor ionfora Pi iaDp ing in the Short Run
™ TRC | TVE T AFC | AVE | ATC | MC
0 §150 | %0 | s150 . i .

10 150 80 230 | 1500 | 800 | 23.00 | 800
20 150 | 150 300 | 750 | 7.50 | 1500 | 7.00 |
30 150 | 210 30 | 500 | 700 | 1200 | 600 |
40 150 | 290 | a0 | 375 | 725 | 1100 | 800 |
50 150 | 380 530 | 3.00 760 i 10,60 [ 9.00 |
&0 150 1 480 &30 1l 250 I 8.00 | 10.50 | 10.00 |
i 15 | 580 | 740 | 214 | 842 | 1057 | 1100
80 15 | 710 | 860 | 188 | 888 | 1075 | 1200
%0 150 | 840 | 930 | 167 | 933 | 1100 | 13.00

Clear patterns emerge for each of the unit cost concepts.
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The AFC, for example, declines continuously as total
product rises. This reduction in AFC occurs because the
fixed cost is spread over a larger and larger quantity of
output. Businesspeople refer to this phenomenon of a
falling AFC as “spreading one’s overhead.” Figure 7.5
shows a graph of the AFC curve.

Figure 7.5; The Average Fixed Cost Curve
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As Figure 7.5 indicates, the AFC curve possesses
horizontal and vertical asymptotes. That is, at very low
output levels, the AFC soars because the denominator
approaches zero while the numerator remains fixed
(equal to TFC). As output rises, on the other hand, AFC
declines due to the spreading of overhead. That is, output
becomes increasingly large while the numerator remains
fixed. The curve will never cross the horizontal axis
though because some fixed cost will always exist no
matter how thinly it is spread across the existing output.
It should also be noted that $/Q has been placed on the
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vertical axis because the unit cost concepts are measured
in dollars per unit of output.

In addition, Table 7.3 shows that the AVC, ATC, and MC
measures all decrease at low output levels and then rise
at higher output levels. Because they are derived from
the total cost measures, the reductions in AVC and MC
can be attributed to specialization and division of labor.
The ATC falls at low output levels for two reasons. As
the sum of AVC and AFC, it falls due to specialization
and division of labor (falling AVC) and due to the
spreading of overhead (falling AFC). All three measures
begin to rise at higher output levels due to diminishing
returns to labor.

As Figure 7.6 shows, the AVC, ATC, and MC curves are
all U-shaped.

Figure 7.6 Relationships among the Unit-Cost Curves
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Furthermore, because the ATC is equal to the sum of AFC
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and AVC, it follows that AFC = ATC - AVC. Therefore,
the difference between the ATC and AVC curves will
always equal the AFC. As a result, we do not need to
include the AFC curve when we wish to graphically
represent the four unit-cost measures. For that reason,
the AFC curve has been omitted in Figure 7.6. It should
also be noticed that the AVC and ATC curves grow closer
together as Q rises. The reason is that AFC is declining
due to the spreading of overhead.

An additional point that must be made is that MC
intersects AVC and ATC at the minimum points on the
AVC and ATC curves. The reason is the same as that
used to explain why MP intersects AP at the maximum
AP. That is, when MC is below the AVC, the AVC falls.
When the MC is above the AVC, the AVC rises.
Therefore, the MC intersects the AVC at the minimum
AVC. The same argument can be used to explain why
MC intersects ATC at the minimum ATC. In terms of
Table 7.3, we can see that MC changes from being below
AVC to being greater than AVC between 30 and 40 units
of output. The intersection of the two curves, therefore,
occurs within that range. Similarly, MC changes from
being below ATC to being greater than ATC between 60
and 70 units of output. The intersection of the MC and
ATC curves must occur within that range as well.

Finally, the relationship between the product curves and
cost curves should be emphasized once more. Because
production technology determines production cost in
neoclassical theory, we should be able to identify some
connection between the product concepts and the unit
cost concepts. It turns out that the MP and AP curves are
the mirror image of the MC and AVC curves,
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respectively. If we look at the definitions, this
implication leaps out at us.

aTP ATVC AwL _ wAL
MP = and MC = = A“é = ”‘AQ

Clearly, if AQ/AL rises, then AL/AQ falls. That is, if MP
rises, then MC falls. The opposite also holds that if MP
falls, then MC rises. We can make the same argument
about the relationship between AP and AVC. That is:
AP=TTP=%andAVC=WTC=%—L
It should be clear that if Q/L rises, then L/Q falls. Hence,
arise in AP coincides with a fall in AVC. The opposite
also holds that if AP falls, then AVC rises. Figure 7.7
shows these curves side-by-side to emphasize the
relationships between them.

Figure 7.7: The Relationship Between the Product Curves
and the Unit Cost Curves
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Finally, we have been assuming the ceteris paribus
condition throughout this analysis. That is, we have
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assumed that the wage rate, the price of capital, the
quantity of capital, and the production technology have
remained fixed. We should briefly consider what will
happen to the unit cost curves if any of these factors
changes. For example, a rise in wages will cause the AVC,
ATC, and MC curves to shift upwards. The reason is that
wages determine TVC, which influences the position of
each of these curves. If wages rise, the firm faces higher
unit costs. Second, a rise in the price of capital or in the
quantity of capital employed will cause an upward shift
of the ATC curve but will leave the AVC and MC curves
unchanged. The reason is that these factors only affect the
TFC, which influences the AFC but not the AVC or MC.
Hence, the gap between the ATC and AVC curves will rise
as AFC grows but otherwise nothing will change. Finally,
a technological improvement will cause a reduction in the
AVC and MC (and thus the ATC). Therefore, a downward
shift of the AVC, MC, and ATC curves will occur. It is left
to the reader to consider the consequences of a reduction
in wages, the price of capital, or the quantity of capital
employed. A loss of technological knowledge is also
theoretically possible and should be considered.

A Short Run Technology and Cost Example Using
Microsoft Excel

It is helpful to use a spreadsheet software program such
as Microsoft Excel when analyzing the short run
production technology and cost structure facing a firm.
The reason is that it allows one to avoid performing all
the calculations by hand, and so it saves the analyst a
great deal of work. Let’s consider a simple example in
which an analyst only has a small amount of information
about a firm. Suppose the analyst only knows that the
wage is $5 per hour and the price of capital (Px) is $2 per
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unit. That is, w = 5 and P = 2. Suppose that the only

other information the analyst possesses relates to total
product and the capital stock as shown in Table 7.4.

Table 7.4: A Short Run Technology and Cost Using MS Excel [Inc
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In MS Excel, the columns are labeled with capital letters
and the rows are numbered. The reader may be surprised
to learn that the entire table can be completed with only
the information that has been provided. To complete the
entire table by hand would require 199 separate
calculations! Fortunately, MS Excel allows us to use the
definitions of each measure and then use cell references
to complete the entire table in a small fraction of the
time it would take to complete the table by hand.

Because the capital stock is fixed in the short run at all
output levels, we can simply copy and paste that quantity
of capital to every cell in column B. To carry out this
operation quickly, it is only necessary to place the cursor
over the lower right corner of the cell B2 until the cursor
turns into a little black cross (+). The analyst may then
drag the cursor all the way down the column until it is
complete.
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The other columns are a little more difficult to complete
because it is necessary to insert a formula to ensure an
accurate calculation. Whenever entering a formula in
MS Excel, it is necessary to first include an “=” sign. For
example, because the definition of AP is TP/L, the AP is
calculated as =C2/A2 for L = 0. As with the capital stock,
this formula can be dragged down to complete the rest of
the cells in the column. The rest of the columns are
completed in a similar fashion. It should be noted that
the “*” symbol, which is used in the calculation of TVC
and TFC, is used for the multiplication of terms in Excel.

Table 7.5 shows the complete table after all calculations
have been performed.

Table 7.5: A Short Run Technology and Cost Using MS Excel [C.
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A few points worth noticing include the fact that
diminishing returns to labor first appear at L = 11 when
MP shows a decline for the first time. Additionally, it is
also at this employment level that MC begins to rise for
the first time, which demonstrates the notion that the
MP and MC are mirror images of one another. Finally, it
is possible to locate the points of intersection of MC
with AVC and ATC. MC intersects AVC between
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employment levels 13 and 14, whereas MC intersects
ATC between employment levels 17 and 18. The reader
might notice that MP intersects AP between
employment levels 13 and 14, a fact which also
reinforces the point that the MP and AP curves are
mirror images of the MC and AVC curves.

It is also possible to generate graphs in Excel of the
product and cost curves. To illustrate how these graphs
may be created, we will create a graph of the TP curve
and a separate graph containing the AP and MP curves.
To create a graph, the analyst should select the following:

1. On the Insert Tab, choose “Line.”

2. From the options available, choose “Line” again.

3. A chart box should appear. Right click it and
choose “Select Data.”

4. Next click “Add” and in the new box type “TP”
for Series Name.

5. Where it says, “Series Values,” click the symbol to
the right and then drag in the data for TP from
the Excel table beginning with L = 0. Then click
OK and click OK once more.

6. To add horizontal and vertical axis labels, you
can use the Design and Layout Tabs.

Figure 7.8 shows the TP curve as generated in MS Excel.
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Figure 7.8: The Total Product Curve as Generated in MS Excel

The Total Product Curve

The same procedure may be used to create the graph of
the AP and MP curves. The only difference is that you
need to return to step 4 to “Add” the second curve after
the first has been created. Also, because the values are
undefined for L = 0, it is best to omit these calculations
when dragging in the data for these two curves. Figure 7.9

shows the AP and MP curves as generated in Excel.
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Figure 7.9: The AP and MP Curves as Generated in MS Excel

The Marginal Product and Average
Product Curves
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Long Run Production Technology in the Neoclassical
Tradition

We now turn to production technology in the long run
when all inputs are variable. In the case of the pizzeria, it
is now technically possible for the firm to construct
additional restaurants in addition to hiring additional
workers. We will discuss three types of long run
production technologies before we explain how these
long run technologies determine long run production
costs.

The first type of long run production technology is a
technology that exhibits constant returns to scale

(CRS). A CRS technology exists when a fixed percentage
change in all inputs leads to the same percentage change
in total output. For example, suppose that the amounts of
capital and labor double (100% increases in each). In that
case, the amount of output produced also exactly
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doubles, assuming a CRS technology. Using the pizzeria
example, if 3 workers in one restaurant produce 10
pizzas in an hour, then 6 workers in two restaurants will
produce 20 pizzas in an hour, assuming a CRS
technology. The assumption of a CRS technology should
seem reasonable enough. A firm should be able to
perfectly duplicate its smaller scale operation when it
doubles its inputs and so output should exactly double.

A second type of long run production technology is a
technology that exhibits increasing returns to scale
(IRS). An IRS technology exists when a fixed percentage
change in all inputs leads to a greater percentage change
in total output. For example, suppose that the amounts of
capital and labor double (100% increases in each). In that
case, the amount of output produced more than doubles,
assuming an IRS technology. It may seem strange, given
what was previously explained about the likely
consequences of duplication, that output could more
than double. It would be relatively easy to explain this
possibility with an impure example. That is, we might
argue that the quantities of labor and capital have exactly
doubled but the qualities of the newly acquired capital
and labor are superior to what was previously used,
causing output to more than double.

It is possible, however, to provide a pure example of an
IRS technology or one in which a doubling of the inputs
leads to a greater than doubling of output even when the
additional inputs are of the same quality as that which
was previously used. Such cases arise when the
production processes have certain geometric
characteristics that make IRS technologies possible.? For
example, consider an oil pipeline that transports oil over
a long distance. To keep the example simple, we will
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focus on the opening at one end of the pipeline, which is
assumed to form a perfect circle. The circumference of
the circle (i.e., the distance around it) is directly related to
the amount of material that is used to construct the
pipeline. That is, a larger circumference implies a larger
amount of material that is required to produce the
pipeline. The circumference (C) is given by the following

formula where r is the radius of the circle:
C =2nr

The area of the circle, by contrast, is directly related to
the amount of oil that can pass through the pipeline.
That is, a larger opening implies that a larger amount of
oil can pass through the pipeline. The area of the circle is
given by the following formula:

A=mr?

Now consider what happens when we double the
amount of material used in the construction of the
pipeline. This doubling of the amount of material makes
possible a doubling of the circumference of the circle. In
Figure 7.10, the inner circle represents the original
pipeline opening and the outer circle represents the new
pipeline opening that uses twice as much material.
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Figure 7.10: The Scale Expansion of An Oil Pipeline Opening

According to the figure, the doubling of the
circumference doubles the radius of the circle. As a result,
we can calculate the circumference of the larger opening
(C) as:

C' =2m(2r) = dnr = 2C

In other words, the doubling of the radius has doubled
the circumference, which indicates that the amount of
material inputs has doubled. What effect does this
doubling of the radius have on the area of the new
opening? We can calculate the area of the larger opening
(A’) as follows:

A'=m(2r)? = 4nr? = 4A

In other words, the doubling of the radius leads to a
quadrupling of the area of the opening. That is, the
material inputs in the production of the pipeline have
doubled and yet the output that passes through the
pipeline has more than doubled. It appears we have a
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pure example of an increasing returns to scale (IRS)
technology.

The third and final type of long run production
technology is a technology that exhibits decreasing
returns to scale (DRS). A DRS technology exists when a
fixed percentage change in all inputs leads to a smaller
percentage change in total output. For example, suppose
that the amounts of capital and labor double (100%
increases in each). In that case, the amount of output
produced less than doubles, assuming a DRS technology.
It is difficult to provide pure examples of DRS
technologies, although it is relatively easy to provide any
number of impure examples. That is, we might argue that
the quantities of labor and capital have exactly doubled
but the qualities of the newly acquired capital and labor
are inferior to what was previously used, causing output
to less than double. More will be said about these issues
when we discuss long run production cost.

Table 7.6 provides a summary of the three types of long
run production technologies.
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Table 7.6: An Overview of Long Run Production Technologies

Stage | Technology | Labor | Capital | Output
(L) (K) (Q
1 —-- 50 1 1000
2A CRS 100 2 2000
2B IRS 100 2 3000
2C DRS 100 2 1500

In each of the three cases (2A, 2B, and 2C), the quantities
of capital and labor exactly double, but the output
responds differently in each case. In the case of CRS,
output exactly doubles. In the case of IRS, output triples.
Finally, in the case of DRS, output only rises by 50%.

Long Run Production Cost in the Neoclassical
Tradition

We are now able to draw some conclusions about long
production cost based on our discussion of long run
production technology. As in the short run, production
technology determines the pattern of production cost
that the firm faces. The most important long run cost
concept that we will explore is long run average total
cost (LRATC). As in the short run, average total cost in
the long run is simply total cost per unit of output. The
only difference is that LRATC may change due to a
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change in capital cost or due to a change in labor cost. It

is defined as follows:

__TC __ wL+PgK
LRATC = T¢ = ultPiK

Let’s assume that the factor prices are constant in the
long run such that w = 1 and Px = 2. We can now see
clearly what the relationship is between the three types
of long run production technology and LRATC. Table
7.7 shows the calculations for TC and LRATC for each of
the three cases considered previously in Table 7.6.

Table 7.7: The Relationship Between Long Run Technology and LRATC

Stage | Technology | Labor | Capital | Output | Total Cost | LRATC
(18 ®) Q ()

1 50 I 1000 52 $.05
2A CRS 100 2 2000 104 $.05
2B IRS 100 2 3000 104 $.03
2C DRS 100 2 1500 104 5.07

What this example shows clearly is that total cost exactly
doubles in all three scenarios because the inputs have
exactly doubled. It is the changes in output that differ
in all three scenarios, which causes the LRATC to be
different in the three cases. Specifically, we see that an
increase in the scale of production leaves LRATC
unchanged at $0.05 per unit in the case of a CRS
technology. Because TC and Q grow at the same rate, the
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ratio of the one to the other does not change. By contrast,
an increase in the scale of production causes the LRATC
to fall from $0.05 to $0.03 per unit in the case of an IRS
technology. The reason is that TC grows more slowly
than Q and so the ratio of TC to Q declines. Finally, an
increase in the scale of production causes the LRATC to
rise from $0.05 to $0.07 per unit in the case of a DRS
technology. The reason is that TC grows more quickly
than Q and so the ratio of TC to Q rises.

The calculations from this example can be summarized
as follows:

For CRS, LRATC = “CD1ExCR) _ 21¢ _ TC -, TRATC

2Q
_ w(2L}+Px(2K) _ 2T7C _ 2TC
For IRS, LRATC = “CRIExCK) _ 270 _ 27C [ RATC |
_ w@L+P«(K) _ 2TC _ 4TC

Special phrases are used to describe changes in LRATC
as the scale of production changes:

1. Economies of scale (EOS) refer to reductions in
per unit cost as output rises.

2. Diseconomies of scale (DOS) refer to increases
in per unit cost as output rises.

When per unit cost does not change with an expansion

in the scale of production, the firm is said to experience
neither EOS nor DOS.

Next, we should consider which of these cost patterns is
most likely for an individual firm. Neoclassical
economists argue that firms typically pass through all
three phases as the scale of production grows.
Specifically, firms experience scale economies at
relatively low output levels, then they experience neither
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EOS nor DOS, and finally, they experience diseconomies
of scale at relatively high output levels. Graphically, this
pattern gives rise to a U-shaped LRATC curve like the
one shown in Figure 7.11.

Figure 7.11: The Long-Run Average Total Cost Curve
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Why do neoclassical economists assert that this pattern
of unit cost is a typical one facing firms? They give
several reasons for expecting scale economies at
relatively low output levels.3 The first is labor and
managerial specialization. Unlike in the short run, these
types of specialization require that all inputs be variable.
For example, imagine a firm that carries out both
production and distribution activities in a single facility.
As it expands in the long run and increases its capital
stock, it might be able to carry out production in one
facility and distribution in another facility. The gains
from specialization may be considerable. As a result, TC
grows more slowly than Q and LRATC falls.
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Another reason for scale economies at relatively low
output levels may be large startup costs. For example, in
the automobile industry a huge outlay of financial capital
is required to even begin operations. As more
automobiles are produced, this initial outlay can be
spread over a larger number of units and LRATC falls.
Large startup costs in the long run operate in a similar
manner to TFC in the short run.

As firms become larger, they also frequently enjoy
efficiencies that stem from expanded knowledge of the
production process. That is, they simply become more
efficient producers as the kinks in the production
process are worked out. As a result, TC rises less quickly
than Q and LRATC falls. Other factors that contribute to
scale economies have more to do with input prices. For
example, as firms expand they can take advantage of bulk
discounts that suppliers offer. Another possibility is that
they can borrow funds more cheaply in the stock and
bond markets than smaller firms, which must rely on
bank financing. As a result, output grows more quickly
than cost and LRATC falls.

On the other end of the spectrum are scale diseconomies,
which can arise for a variety of reasons. First, corporate
bureaucracies may become excessively large as the scale
of production expands. If highly paid top executives are
hired to prepare a lot of paper reports, the result may be
a considerable rise in TC without much expansion of Q.
In that case, LRATC rises. Communication problems are
another potential source of DOS in large organizations.
If managers have a difficult time coordinating
production due to the large size, then further expansion
may raise TC more than Q.
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The alienation that workers experience in the workplace
in very large organizations may be another problem.
Poor work performance may result when workers feel
disconnected from one another and from their work.
The sense of alienation may become so great that Q rises
slowly even as TC increases with the purchase of
additional inputs. The additional cost of hiring
supervisors to monitor worker performance in these
situations may also add to cost. Although Marxists tend
to emphasize worker alienation to a much greater degree
than neoclassical economists, neoclassical economists

sometimes recognize that this factor contributes to
DOS.*

Finally, input prices may also be involved in creating
DOS. For example, as firms expand to very large sizes,
they may begin to push up input prices due to their
increased demand for inputs. Similarly, if their large
sizes necessitate transporting goods to more distant
markets, then TC may rise more quickly than output.®

The Relationship between Short Run and Long Run
Average Total Cost

The LRATC curve is sometimes described as the lower
envelope of all short run average total cost (SRATC)
curves. To understand the reason, consider Figure 7.12.
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Figure 7.12: The Relationship Between the Long Run
and Short Run Average Total Cost Curves
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Figure 7.12 shows a series of SRATC curves, each
corresponding to a different production plant size. As
production increases in the short run for a firm operating
with plant size 1, unit cost declines due to labor
specialization within the plant. Eventually, diminishing
returns begin to set in as output expands due to the fixed
amount of capital, and unit cost rises. In the long run,
however, the firm has the option of building a larger
production plant, which allows the firm to move to plant
size 2. As a result, unit cost begins to decline again due
to specialization within the larger plant. Eventually,
however, diminishing returns result, and unit cost begins
to rise. The firm can expand in the long run by building
an even larger production plant, and the same process
repeats itself. Due to this analysis, we can trace out the
lower envelope of the SRATC curves to obtain the
LRATC curve.

Minimum Efficient Scale
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A final concept that deserves attention is what
neoclassical economists call minimum efficient scale
(MES). The MES refers to the lowest output level at
which LRATC is minimized. Figure 7.13 shows the MES
to be Q* because it is the lowest output level that
minimizes LRATC.

Figure 7.13: Minimum Efficient Scale (MES)
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The MES varies by industry. For example, the MES has
been estimated to be 10 million tons per year in the oil
industry, 9 million tons per year in the steel industry,
and at least 1 million barrels per year in the beer
industry.® The MES in an industry may, therefore, be a
large amount of output or a small amount of output. For
example, Figure 7.14 contains examples of two LRATC
curves. Each represents the LRATC of a firm in a
different industry. Firm 1’s LRATC curve shows that the
MES is very large due to large economies of scale in this
industry. Only large firms in this industry will be able to
minimize unit cost. Firm 2’s LRATC curve suggests a



406 DANIEL E. SAROS

very small MES due to significant diseconomies of scale
in this industry. Only small firms will be able to
minimize unit cost in this industry.

Figure 7.14: Variation in LRATC by Industry
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Furthermore, a firm may have multiple production levels
that are consistent with minimum LRATC. For example,
the firm’s LRATC curve shown in Figure 7.15 indicates

that Q1 is the minimum efficient scale, but Q3 represents

the maximum efficient scale.

Figure 7.15: A LRATC Curve with Many Output Levels that Minimize Unit Cost
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That is, Q2 is the largest output level that still manages to
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keep unit cost at its minimum. In this industry, small
firms, large firms, and medium-sized firms can operate
at minimum unit cost.

The Schumpeterian Approach to Technological
Change

The neoclassical theory of production technology and
cost of production that we have been considering treats
technology as completely static. Almost no emphasis is
placed on technological change. Granted, neoclassical
economists have more to say about technological change
in macroeconomics, but in microeconomics it plays
essentially no active role at all. For this reason, many
heterodox economists challenge the neoclassical
treatment of production technology.

One important example of an economist with a different
approach to production technology is the famous
economist Joseph Schumpeter, who is best known for his
book, The Theory of Economic Development, first published
in 1913. According to Schumpeter, technological change
is the driving force in economies that creates economic
growth, unstable and uneven as it is. Meghnad Desai
provides a nice overview of Schumpeter’s theory:

Innovations often clustered together and made for an
Industrial Revolution. But they came only periodically and
discontinuously, in waves. One wave of innovations would
break the mould of the old stationary economy. The
pioneers would borrow money and launch their
innovations. They would enjoy a temporary monopoly,
and make immense profits (if, that is, they were successful,
since there are also failures in this life). These innovations
would launch the economy on a growth path with an
upswing that might last twenty to twenty-five years. But
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imitators would soon come in and erode the
entrepreneurs’ excess profits. Output would multiply, but
prices would start falling and profits would go down. A
downswing would set in until another wave of innovations
hit the economy.”

According to Schumpeter, innovation would lead to long
periods of growth and progress followed by periods of
falling prices and sluggish growth until a new series of
innovations revived the growth of capitalism. When
innovation does occur, it generates growth in the
innovating sectors but leads to “creative destruction” for
the sectors made obsolete by the new technology.
Clearly, Schumpeter’s theory shifts our focus to
macroeconomics and away from microeconomics, but
his theory also reveals just how static and unhelpful the
microeconomic theory of production technology is
when it comes to explaining technological progress.

A Marxian Approach to Technological Change

Much can be said regarding Marx’s thoughts about the
role of technological change in capitalist economies and
its ability to revolutionize the means of production.
Indeed, Marx was a major influence on Schumpeter.
When considering the specifically microeconomic
aspects of production technology on which neoclassical
economists focus, however, we will also find it helpful to
contrast with those aspects the competing theory of
production technology that is found in Marx’s work.

In chapter 3, it was explained that a commodity’s value is
determined by the socially necessary abstract labor time
(SNALT) required for its production. John Eatwell refers
to Marx’s concept as one of “socially necessary
technique.”® Some producers will devote more labor to
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production than is socially necessary. Other producers
will devote less labor to production than is socially
necessary. All producers, however, will receive a value in
exchange that is based on the average degree of skill and
intensity of labor prevailing in the industry at that point
in time. Therefore, producers that use less labor than the
social average will enjoy a surplus profit whereas
producers that use more labor than the social average
will experience a smaller than normal profit. Those
producers that use an amount of labor that is exactly
equal to the social average will enjoy a normal profit
(determined by the amount of surplus value embodied in
the commodity).

Because of these discrepancies, the producers will try
their best to imitate the techniques of the most efficient
producers. The surplus profits will be too tempting. If
some of the producers succeed in their imitation of the
other producers, then the SNALT embodied in the
commodity will decline over time and its value will fall
as well.

The value of the commodity is, of course, determined by
the average producer. Over time, all producers manage
to lower the SNALT that they must perform to produce
the commodity as they try to imitate the lowest cost
producer and as the lowest cost producer strives for even
lower costs. The result is a steady decline in the value of
the commodity. In this competitive environment, the
surplus profits of the low-cost producer do not rise, even
though she is innovating, because the value of the
commodity is falling. Similarly, the lower-than-average
profits of the high-cost producer persist, even though
she is also innovating, because the value of the
commodity is falling.
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Consider an example that includes a high-cost producer,
a low-cost producer, and an average producer. The
product of the high-cost producer has an individual,
private value of $25 whereas the product of the low-cost
producer has an individual, private value of $15. The
product of the average producer, however, has an
individual, private value of $20. Because the value of the
product of the average producer governs the market
value, all three producers sell their commodities for $20
each. The low-cost producer thus receives a surplus
profit of $5. The average producer does not receive any
surplus profit but rather just a normal profit. Finally, the
high-cost producer receives $5 less than a normal profit.
Over time, technological innovation might cause all the
individual, private values to decline by $5. The result will
be a reduction in the market value without any change to
the surplus profits of each producer. If the degree of
technological innovation among the firms differs,
however, then the surplus profits of each firm may
change.

Following the Economic News

The world is in the midst of a serious food crisis as close
to 1 billion people experience severe hunger and roughly
an additional billion people are not receiving enough key
nutrients. The problem is expected to worsen in the
coming decades as the human population continues to
increase. With a fixed amount of land for cultivation, the
problem of diminishing returns to land makes it difficult
to increase food production sufficiently to keep up with
global needs. In the past, the problem of diminishing
returns to land has not become too serious because of
technological advances in agriculture.
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Climate change is expected to make the problem worse
as the amount of usable farmland diminishes. A UK-
government commissioned study has called for urgent
action to address the problem of global hunger. Although
the report recognizes that some new technologies are
still controversial, it suggests that genetic modification,
cloning, and nanotechnology may be part of the solution.
The report goes much further, however, calling for a
“redesign of the whole food system” to put the planet on
a sustainable path.’ The report is correct to do so. The
persistence of mass hunger even when large food
surpluses exist in some countries is the result of uneven
economic development and problems with the
redistribution of food to poorer regions.' If the global
food distribution system responds to market demand
rather than human need, we have every reason to expect
a continuation of the global food crisis.

Summary of Key Points

1. In the short run, at least one input is fixed
whereas in the long run, all inputs are variable.

2. The increasing marginal product of labor is due
to specialization and division of labor whereas
diminishing returns to labor is due to the
inefficiencies resulting from using too much of a
variable input with a fixed input.

3. When a marginal contribution exceeds the
average, the average will rise. When a marginal
contribution falls below the average, the average
will fall.

4. Short run unit cost curves fall initially due to the
specialization and division of labor, and they rise
eventually due to diminishing returns to labor.

5. Constant, increasing, and decreasing returns to
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scale are three long run technologies that specify
how output changes when all inputs change by a
given percentage.

6. Economies and diseconomies of scale describe
how unit cost changes as the scale of production
changes.

7. Schumpeter asserts that technological
innovations are the driving force behind
economic development, but this development is
highly cyclical.

8. In Marxian theory, competition and
technological imitation in an industry will
reduce the SNALT required for production and
cause the value of a commodity to decline over
time.

List of Key Terms

Production technology

Short run

Long run

Total product (TP)

Marginal product (MP)

Average product (AP)

Increasing returns to labor
Specialization and division of labor
Diminishing returns to labor

Law of diminishing returns
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Negative returns to labor

Total variable cost (TVC)

Total fixed cost (TFC)

Total cost (TC)

Average variable cost (AVC)
Average fixed cost (AFC)
Average total cost (ATC)
Marginal cost (MC)

Constant returns to scale (CRS)
Increasing returns to scale (IRS)

Decreasing returns to scale (DRS)

Long run average total cost (LRATC)

Economies of scale (EOS)

Diseconomies of scale (DOS)

Short run average total cost (SRATC)

Minimum efficient scale (MES)
Maximum efficient scale

Problems for Review

413

1.Is it possible for the marginal product of labor to fall

while the average product of labor rises? Explain the

reason for your anSwer.
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2. The table below represents the short run technology
available to a firm. Assume that L is the variable factor of
production and K is the fixed factor of production. The
price of labor is $6 per unit and the price of capital is $4
per unit. Using a spreadsheet computer program (such as
Microsoft Excel), complete the rest of the table.

Problemsfor Review: Problem 2

3 ™ | mwm | T ot | mwo | mmc M

=|3
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3. Using the spreadsheet program you created to fill in
the table in problem 2, create the two graphs described
below in MS Excel. Remember to label all axes and
curves.

+ The total product (TP) curve

+ The average product (AP) and marginal product
(MP) curves (on one graph)

4. In the table from problem 2, what is the level of
employment at which diminishing returns begin? What
happens to the marginal product of labor and to
marginal cost at this employment level?

5. Using the table from problem 2, fill in the blanks.
Marginal cost equals minimum AVC between
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employment levels and . Marginal cost equals
minimum ATC between employment levels ____ and

6. Suppose a firm hires only labor and capital and that
the price of labor is $8 and the price of capital is $12. In
the long run, the firm doubles its workforce from 8 to 16
units and doubles its capital from 12 to 24 units. Its
output subsequently increases from 100 to 210 units.

+ What sort of technology is this firm using?

+ Calculate the firm’s long run average total cost
before and after it changes its inputs.

Notes

1. These data are not intended to be compatible with the data in
Table 7.1.

2. See OpenStax College (2014), p. 170, for a similar application
to the chemical industry. Examples of IRS technologies arising
from these geometric properties are found in many
neoclassical textbooks.

3. These reasons are commonly cited in neoclassical economics
textbooks.

4. For example, see McConnell and Brue (2008), p. 393., and
Lipsey and Courant, p. 179.

See Keat et al. (2013), p. 265.
Carlton and Perloff (2000), p. 42.
Desai (2004), p. 176-177.
Eatwell (1990), p. 342-343.
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9. Ghosh, Pallab. BBC News. “Report: Urgent Action Need to
Avert Global Hunger.” January 24, 2011.

10. Pindyck and Rubinfeld (2013), p. 214.



CHAPTER 8

THEORIES OF INTENSELY
COMPETITIVE MARKETS

Goals and Objectives:

In this chapter, we will do the following:

1.

Define the key revenue and profit concepts that
neoclassical economists use

Identify the defining characteristics of the
neoclassical theory of perfect competition
Explain the two rules of short run profit
maximization for perfectly competitive firms
Analyze five possible cases of short run profit
maximization under perfect competition

Derive the short run supply curve using the rules
of short run profit maximization

Investigate the dynamic adjustment in the case of
long run profit maximization

Explore implications and criticisms of the
perfectly competitive model

Examine Marx’s theory of profit rate equalization
and the related transformation problem

Neoclassical Revenue and Profit Concepts
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In chapter 7, we focused almost exclusively on the
factors that determine production cost, or the outlays
that are required for a firm to obtain inputs for
production. To understand the concept of profit, we
must also understand something about the monetary
receipts from the sale of the firm'’s product, also known
as total revenue (TR). If a firm only sells a single product
then we can write total revenue as we did in chapter 5
where P is the price of the product and Q is the quantity
sold. That is:

TR = PQ

We need to define two other related revenue concepts.
The first is average revenue (AR), which is the revenue
per unit of output sold. It is defined as follows:

_ TR
AR =5

For example, if a firm’s TR is $5000 and 1000 units of
output are produced, then the AR is $5 per unit.

The other concept that we need to define is marginal
revenue (MR). Marginal revenue refers to the additional
revenue resulting from the sale of an additional unit of
output. It is defined as follows:

MR — &IF

For example, if a firm’s TR rises by $600 and its output
increases by 300 units, then the MR is $2 per unit.

We cannot say anything at this stage about the behavior
of TR, AR, and MR because we need more specific
information about the characteristics of the marketplace.
These concepts are developed at greater length in the
next section.
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First, however, we must consider what neoclassical
economists mean by the term “profit,” which brings
together the revenue and cost concepts that we have
been discussing. It turns out that accountants define
profit very differently from neoclassical economists, and
so it is important to contrast the two definitions of
profit. Accounting profit refers to the difference
between TR and explicit costs. Explicit costs include all
out-of-pocket costs or monetary costs, such as the
payment of wages, rent, and interest. We can write the

definition as follows:
Accounting Profit = TR — Explicit Costs

By contrast, neoclassical economists argue that
accountants do not account for all the costs of
production because some costs are not associated with
out-of-pocket, monetary payments. Costs that do not
carry with them explicit, monetary payments are called
implicit costs. For example, suppose that the owner of
the pizzeria is also the cook. Because she is the owner,
she does not pay herself a wage (although she hopes to
keep any profit that her firm earns). Because her labor is
aresource used in production, it could be used elsewhere
for some productive activity. That is, the owner could
earn a wage or salary elsewhere and so her labor has an
opportunity cost. The neoclassical economist, therefore,
wishes to include the cost of this labor even though it has
no explicit payment associated with it. Similarly, if the
owner uses her personal computer to maintain the
financial records of the firm, then the cost of this self-
owned resource should be included as well even though
the business did not directly incur a cost to purchase the
computer. Additionally, if the owner invested her own
financial capital in the business, then she incurs an
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opportunity cost in the form of interest and dividend
income that would have been earned from other worthy
investments. All these implicit costs should be included
in any profit calculation, according to neoclassical
economists. Neoclassical economists, therefore, define

economic profit in the following way:
Economic Profit = TR — Ezplicit Costs — Implicit Costs

Let’s consider an example in which the pizzeria earns

$100,000 in revenue in one month. Table 8.1 contains
three scenarios. All numerical values are in dollar terms.

Table 8,1: Three Profit/Loss Scenarios for a Pizzeria

Scenario 1 Scenario 2 Scenario 3
Total Revenue 100,000 100,000 100,000
Wages 70,000 70,000 70,000
BxpliciEast Rent 10,000 10,000 10,000
B S N T )
| ImplicitCost Foregone 10,000 15,000 5,000
Salary/Interest
Accounting 10,000 10,000 10,000
Profit
Economic o -5000 5000
Profit

In each scenario the explicit costs are the same and only
the implicit costs differ. Because the explicit costs are the
same in all three scenarios, the firm earns $10,000 in
accounting profit in all three cases. Because the implicit
costs differ, however, the economic profit is different in
each of the scenarios. Despite the positive accounting
profit of $10,000 in Scenario 1, the economic profit is $0
due to the implicit cost of $10,000. An economic profit
of zero might appear to be an unpleasant situation for
the firm, but in fact it is the opposite. The firm is earning
enough revenue to cover its explicit costs and the
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foregone salary and interest of the owner. That is, the
owner could not earn more in any other line of business.
It is said that the firm enjoys a normal profit equal to
$10,000 in this case.

In Scenario 2, the economic profit is -$5,000. That is, the
revenue the firm earns is not sufficient to cover both the
explicit and implicit costs. Even though the firm earns a
profit on paper (i.e., a positive accounting profit), in a
real sense, the firm is losing money. If the owner shut
down the business and took her next best opportunity,
she would earn an additional $5,000. As a result, the firm
earns less than a normal profit in this case.

In Scenario 3, the economic profit is $5,000. The firm
earns enough revenue to more than cover all explicit and
implicit costs. In this case, if the owner shut down the
business to produce elsewhere, she would actually lose
$5,000. The firm clearly earns more than a normal profit
in this industry. It should now be clear why neoclassical
economists focus exclusively on economic profit.
Economic profit is ultimately what affects a firm’s
decision to remain in an industry or to leave an industry.
Since accounting profit is the same in all three scenarios,
it is not a proper guide to managerial decision making.

Although it was not mentioned in Chapter 7, all the cost
curves that we discussed in the last chapter include both
explicit and implicit production costs. Unless otherwise
noted, any reference to production cost in neoclassical
theory should be understood to include both kinds of
cost because those are the costs that influence firm
behavior according to neoclassical economists.
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The Concept of Market Structure and the Meaning of
Perfect Competition

We now wish to take a closer look at how the revenue
measures defined in the last section behave as output
changes. To accomplish this task, we must first discuss
the concept of market structure. Market structure
refers to all the characteristics of the marketplace that
shape and influence how firms interact with their
customers and with their competitors. Three key
dimensions are used to distinguish between the different
types of market structure:

1. The number and size of sellers
2. The ease of market entry and exit
3. The degree of product differentiation

How these characteristics combine in a specific market
determines the degree of market power that each firm
has in that market. Market power refers to the ability of
a firm to raise the price of its product without losing all
of its sales. A firm’s market power is greater when the
reduction in quantity demanded is smaller for a given
increase in price. For example, Figure 8.1 shows two
demand curves facing two different firms in two
different markets for a similar good.
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Figure 8.1: Differing Degrees of Market Power
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The firm facing a flatter demand curve possesses less
market power because the rise in price from P1 to P2
leads to a much sharper reduction in quantity demanded.
The firm facing a steeper demand curve possesses
considerable market power.

We can now refer to a market power spectrum that
allows us to distinguish between four different types of
market structure in terms of how much or how little
market power the firms in each market structure have.
Figure 8.2 represents the market power spectrum.



424 DANIEL E. SAROS

Figure 8.2: The Market Power Spectrum
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Each of these market structures is distinguished along
the lines of the three dimensions mentioned previously.
The only market structure that we will examine in this
chapter is perfect competition. According to neoclassical
economists, a perfectly competitive market structure has
the following three characteristics:

1. Alarge number of sellers and buyers

2. No barriers restrict the freedom of buyers or
sellers to enter or exit the market

3. Each firm produces a homogeneous or
standardized product

We should consider a few examples of actual markets
that closely resemble perfectly competitive markets. For
example, agricultural markets are highly competitive.
The markets for wheat or corn have many buyers and
sellers, and these crops are found to be very similar when
we compare the product of one seller with that of
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another. It is also relatively easy for buyers and sellers to
enter and exit these markets. Other examples include the
markets for precious metals (e.g., gold and silver) and
markets for corporate stock. In these markets, the
standardization of the thing being sold is plainly seen.

The implication is that no seller or buyer in a perfectly
competitive market has any market power. That is, each
seller (or buyer) is a price-taker, and so is powerless to
change the market price. In all these markets,
competition is so intense that no single buyer or seller
has the power to raise or lower her price above or below
the market price without reducing her sales to nothing
(in the case of a price increase) or needlessly sacrificing
revenue (in the case of a price decrease). The graphical
analysis of a price-taking firm is taken up in the next
section.

Neoclassical economists assert that the phrase “perfect
competition” is entirely descriptive in nature. Indeed,
these three characteristics appear to simply describe
certain features of specific markets. It should be noted,
however, that the perfectly competitive market structure
is the normative standard in neoclassical economics as
well. That is, it is the moral ideal toward which market
capitalist economies should strive, according to this
school of thought. The reason neoclassical economists
are such strong advocates of perfect competition is that
such markets can be shown to lead to economic efficiency,
as defined in chapter 2. Later in this chapter, we will see
how neoclassical economists arrive at this result.

The Revenue Structure of a Perfectly Competitive
Firm
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In order to determine a perfectly competitive firm'’s
revenue pattern, we must first analyze the demand curve
facing such a firm. From Chapter 3, we know that the
market demand curve is downward sloping due to the
law of demand, but the demand curve facing the
individual firm is horizontal, as shown in Figure 8.3.

Figure 8.3: Market Demand and the Demand
Facing a Perfectly Competitive Firm

P Market Demand 5 Demand Facing One Firm

The reason for the difference is that the individual
perfectly competitive firm is a price-taker and only faces
a tiny segment (d) of the entire market demand (D). If
the perfectly competitive firm attempts to raise the price
above Pi, then the quantity demanded (q) will fall to O
units because every buyer can obtain a perfect substitute
from a competitor at a price of P1. Additionally, it makes
no sense for the firm to reduce the price below P because
the firm can sell as much as it wants at the market price.
It will sacrifice revenue needlessly if it cuts price because
a price cut is not necessary to sell additional units. The
firm is so small relative to the entire market that plenty
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of customers exist at the market price. We can also state
that demand is infinitely elastic in the case of the demand
curve facing the perfectly competitive firm. The smallest
price increase will cause quantity demanded to fall to
zero, and the smallest price cut will cause quantity
demanded to soar.

We can now introduce the total revenue (TR) curve for a
perfectly competitive firm. Figure 8.4 shows the TR
curve for a perfectly competitive firm that faces a
constant market price of $3 per unit.

Figure 8.4: The Total Revenue Curve

TR=Pq=3q

TR =300

100 101 a 100 101 a

The graph on the left in Figure 8.4 shows that the area of
the box under the demand curve is equal to total revenue
since it is calculated as the product of price and quantity
demanded. Furthermore, an additional unit can be sold at
a price of $3 because the firm is a price-taker. The graph
on the right shows what happens to total revenue as the
quantity sold rises. It increases in a linear fashion because
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with each additional unit sold, the TR rises by the amount
of the price of that unit, which is constant since the firm
is a price-taker. Hence, the 1015t unit raises TR from $300
to $303.

We can also see that the TR curve is linear because TR =
Pq, and the price is constant. Hence, the TR curve will
have a zero intercept and a constant slope. If the price
rises, then the TR curve will still rise from the origin, but
the line will become steeper. That is, TR will rise more
quickly as quantity rises. On the other hand, if the price
decreases, then the TR curve will become flatter,
indicating that TR rises more slowly. In addition, a price
increase will shift the demand curve facing the firm
upwards, and a price reduction will shift the demand
curve facing the firm downwards.

Next, we wish to investigate the behavior of marginal
revenue as the quantity sold changes. In the case of a
price-taking firm, a unit increase in quantity always
increases TR by the amount of the price. Hence, the MR
is always equal to the price in the case of a perfectly
competitive firm. That is:

MR=AA—3?=P

In Figure 8.4, for example, the MR of the 1015 unit is $3
per unit. Also, the slope of the TR curve is equal to the
constant price, which in turn is equal to ATR/Aq. Hence,
mathematically, we can see that MR = P. The MR curve
is, therefore, the same as the horizontal demand curve
facing the firm.

We can also consider the behavior of average revenue as
the price changes. The AR in the case of a perfectly
competitive firm is equal to the price as shown below:
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AR=TE_T1_p

In Figure 8.4, for example, the AR when 100 units are
sold is equal to $300/100 units or $3 per unit. Similarly,
the AR when 101 units are sold is equal to $303/101
units or $3 per unit. Since AR = P, the AR curve is also
the same as the horizontal demand curve facing the
perfectly competitive firm. Figure 8.5 shows the MR and
AR curves on a graph.

Figure 8.5: The Marginal Revenue and Average Revenue Curves

P=3 d=MR=AR

All the revenue measures can also be expressed in tabular
form as shown in Table 8.2.
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Table 8,2: Revenue Measures for a Perfectly Competitive Firm

Price Quantity Total Marginal | Average
(P) (@ Revenue | Revenue | Revenue
(TR) (MR) (AR)

$3 0 $0 - -

3 1 3 $3 53

3 2 3 3

3 3 3 3

3 4 12 3 3

3 5 15 3 3

3 6 18 3 3

Methods of Profit Maximization in the Short Run

The behavioral assumption that neoclassical economists
impose is that all firms seek to maximize economic
profit. A considerable amount of disagreement exists as
to whether profit maximization is the primary objective
of firms. Some critics argue that managers of modern
corporations pursue revenue growth and market share
much more aggressively than maximum profits. Others
argue that firms consider their broader sense of social
responsibility, which includes a commitment to the
firm’s stakeholders (e.g., customers, the community,
employees) rather than simply a commitment to the
firm’s shareholders. Finally, it might be argued that firms
balance multiple and competing objectives in their
operations and that no single goal should be elevated
above the others. Whatever may be the case, we will
assume that the firm strives only to maximize its
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economic profit, in accordance with the neoclassical
theory of the firm.

Because the perfectly competitive firm takes the market
price as given, it need not ask which price is the best
price to charge. In the short run, the only decision the
firm must make is how much output to produce to
maximize its economic profit. One way for the firm to
achieve this goal is to compare TR and TC at each output
level. Because the difference is the total economic profit
(), the firm can simply select the output level that
maximizes that difference. Table 8.3 provides an example
of a firm that aims to solve this profit maximization
problem in the short run.

Table 8.3: Maximization of Total Economic Profit in the Short Run

q TR TVC | TEC TC n

0 0 0 300 300 -300
100 300 40 300 340 -40
200 600 70 300 370 230
300 900 90 300 390 510
400 1200 140 300 440 760
500 1500 | 240 300 540 960
600 1800 | 530 300 830 970
700 | 2100 | 900 300 1200 | 900
800 | 2400 | 1700 | 300 | 2000 | 400
900 | 2700 | 2700 | 300 | 3000 [ -300
1000 | 3000 | 3800 | 300 | 4100 | -1100

ad [l (Lo | |l (L L | L | | (L (=

According to Table 8.3, the firm will maximize its
economic profit by producing 600 units of output. At that
output level, its economic profit will be $970. One can
also see that if the firm produces too little or too much,
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then it will experience economic losses. Producing too
little means that the firm fails to take sufficient advantage
of labor specialization and the division of labor.
Producing too much means that the firm fails to
recognize the negative impact that diminishing returns to
labor carries for profitability.

Figure 8.6 shows two ways of graphically representing
the maximum economic profit.

Figure 8.6: Graphical Representations of Maximum Econamic Profit
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Figure 8.6 shows that economic losses exist to the left
of the first break-even point because TC exceeds TR. At
the break-even point, TC = TR and so economic profit is
$0. Earlier in the chapter, it was argued that an economic
profit of zero is still acceptable to the firm because all
costs are covered. Because the opportunity costs are
covered as well, the firm earns a normal profit. In
between the two break-even points, the firm’s revenues
exceed its costs. Therefore, positive economic profits are
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earned over that range of output. At a single output level,
however, the gap between the TR and the TC is
maximized. At that point where Q = 600 units, the
economic profit is at a maximum.

The graph on the right represents the economic profit
curve. It measures the difference between the TR and the
TC, as shown in the graph on the left. The break-even
points occur where the economic profit curve crosses
the horizontal axis. Clearly, it reaches its maximum
where Q = 600 units.

A second way to determine the profit-maximizing
approach is less obvious but more useful. Managers
generally do not have access to information about TR
and TC at every possible output level. Instead, they base
their production decisions on how profits rise or fall
with small adjustments to output. This information is
contained in the MC and MR measures, which have been
calculated and are shown in Table 8.4.
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Table 8.4: The Marginalist Approach to Profit Maximization

q MR | MC
0 -
100 3 0.40
200 3 0.30
300 3 0.20
400 3 0.50
500 3 1.00
600 3 2.90
700 3 3.70
800 3 $.00
900 3 10.00
1000 | 3 11.00

As Table 8.4 shows, MR is constant and equal to the
product price of $3 per unit. The MC, on the other hand,
falls and then rises for reasons already explained in
chapter 7. We might start by asking whether the firm
would find it profitable to produce the 100t unit of
output. Since the sale of that additional unit will generate
$3 of additional revenue and its production will add only
$0.40 to cost, that unit will clearly add to the firm'’s
economic profit. The 200" unit will also add to the
firm’s economic profit because the MR of $3 per unit
clearly exceeds the MC of $0.30 per unit. In fact, the firm
will continue to increase its output as long as MR
exceeds MC. Once the firm reaches the 600t unit, the
MR of $3 just barely exceeds the MC of $2.90 per unit
and so it will be produced. If the firm increases its output
any further, however, the MC of $3.70 will exceed the
MR of $3 per unit and so it will not be profitable to
produce that unit. The firm should, therefore, stop
production at 600 units.
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Even though MR and MC are not exactly equal at 600
units, they are close to equal. If we were to show more
data, we could imagine increasing the output level
somewhat above 600 units (but not as high as 700 units)
until we reach the point where MR exactly equals MC.
We know that MC will continue to rise due to
diminishing returns to labor. The law of diminishing
returns is the reason that the firm ceases production at a
specific level of output in the short run. Beyond a certain
point, the upward pressure on unit cost simply becomes
too great. Figure 8.7 provides a graphical representation
of how marginal adjustments to output can be used to
determine the profit maximizing level of output for a
perfectly competitive firm in the short run.

Figure 8.7: Profit Maximization Using Marginal Adjustments to Qutput

$/q

We can summarize how these marginal adjustments lead
to the profit-maximizing choice of output:
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1. If MR > MC, then the firm should increase its
output.

2. If MR < MC, then the firm should reduce its
output.

3. If MR = MC, then the firm should neither
increase nor decrease its output.

It should also be noted that P = MR in the case of the
perfectly competitive firm. Therefore, the rule that MR =
MC can be written as P = MC for the perfectly
competitive firm. Indeed, this condition is the first rule
of profit maximization when we use the marginal
approach.

Although the first rule of profit maximization is a
necessary condition to ensure that profits are maximized
in the short run, it is not a sufficient condition. That is,
some instances arise in which a perfectly competitive
firm would earn a greater profit by shutting down and
producing zero units of output than by producing at the
output level at which P = MC.

When would the firm decide to shut down? The second
rule of profit maximization states that a firm will shut
down when the product price falls below the firm’s
average variable cost (AVC). Another way of stating this
rule is to state that the firm will only produce at the
output level where MR = MC when the product price is
at least as great as AVC. That is, the firm will only
produce when P > AVC. This rule might seem entirely
arbitrary to the reader, but it can be proven with the help
of a little basic algebra.

As we have seen, if the firm operates then its profits from
operating (7o) are the following:
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w,=TR—-TC
m,=TR—-TVC —-TFC

On the other hand, if the firm shuts down then its profits
from shutting down (nisp) are also:

MTsp — TR - TC

mgp =TR-TVC—-TFC

We can say more about the profits from shutting down.
If the firm produces no output, then its revenues are
zero. Furthermore, its variable costs are $0 because the
firm will not purchase any labor. Hence, the profits from
shutting down may be written as:

nsp = Pg—wL — TFC = P(0) —w(0) - TFC

Tsp — —TF C

We can now compare the firm’s profits from operating
with the firm’s profits from shutting down. In fact, the
firm will only operate if the profits from operating are at
least as great as the profits from shutting down. That is,
the firm should operate if and only if 7o > tsp. We can
now derive the second rule of profit maximization as
follows:

To > Tsp

TR-TVC—-TFC > -TFC

TR-TVC >0

TR>TVC

Pq>TVC

p>Tr€

P> AVC

What this condition means is that the firm must earn
enough revenue to cover its variable costs. If it does not
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earn this much revenue, then it makes more sense for the
firm to shut down. Shutting down will cause the firm to
lose its revenue, but firing all the workers will also allow
the firm to eliminate its variable costs. The firm’s loss
will then be reduced to its TFC.

Five Possible Cases of Short Run Profit Maximization

Given the marginal approach to short run profit
maximization, we can identify five possible cases that
might arise depending on the magnitude of the product
price. Each of these cases as well as their implications for
profitability are as follows:

P>ATC=n>0
P=ATC=n=0

ATC > P > AVC = 0>n > -TFC
P=AVC=nr=-TFC <0
P<AVC=>n<-TFC<O0

ARl

In each of the five cases, we will consider how the two
rules of short run profit maximization influence the
graphical analysis of the situation. Again, the firm should
1) produce where MR = MC conditional upon 2) P >
AVC. Otherwise, the firm should shut down and produce
zero units of output.

Case 1 is the case of a positive economic profit as shown
in Figure 8.8.
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Figure 8.8: Case 1 — A Positive Economic Profit (P > ATC)
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We begin our analysis of this case by finding the point
at which MR = MC. Moving straight down from the
intersection of these two curves to the horizontal axis
gives us an output level of 100 units. Before we declare
this output level to be the profit-maximizing choice, we
need to check whether P > AVC. In this case, it is greater.
Even though the specific AVC has not been identified in
the graph, we know that P exceeds AVC because at q* the
MR curve is higher than the AVC curve. Therefore, the
profit-maximizing output level is 100 units.

We can also use the information in Figure 8.8 to
calculate TR, TC, and . For example, TR is calculated as
Pq so in this case TR is equal to $100 (= $1.00 per unit
times 100 units). The TC is calculated as the product of
ATC and q. To understand the reason, just recall that
ATC = TC/q. Therefore, TC may be written as ATC-q. In
this case, TC is equal to $80 (= $0.80 per unit times 100
units). We can now determine the total economic profit
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as the difference between TR and TC. In this case, 7t =
$20 (= $100 - $80) and is simply the area of the shaded
region in the graph.

Case 2 is the case of an economic profit of zero as shown
in Figure 8.9.

Figure 8.9; Case 2 —The Break-Even Point (P = ATC)

$/q

P*=ATC* =1.00

Again, we find the intersection of MR and MC to occur
at 100 units of output. In addition, at that output level,
the MR curve lies above the AVC curve and so the firm
will operate. The profit-maximizing output level is 100
units as before. The TR in this case is $100 (= $1.00
per unit times 100 units). Because the ATC is also $1.00
per unit, the TC in this case is $100 as well. As a result,
the economic profit is zero. Another way to see why
economic profit is equal to zero is to notice that the box
representing TR in the graph also represents TC. The
reader should recall that the firm earns a normal profit in
this case, and so this situation is not unacceptable to the
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firm. That is, the firm could not earn a greater profit in
any other industry.

Case 3 is the case of a firm that suffers an economic loss
but chooses to operate anyway as shown in Figure 8.10.

Figure 8.10: Case 3 — Operating ata Loss (ATC > P> AVC)
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That is, shutting down is an even worse option. Let’s see
why. The intersection of MR and MC occurs at 100 units
of output as before and P = $0.80 is clearly above AVC
= $0.60 at that output level. Hence, the firm will operate.
The firm’s TR is equal to $80 (= $0.80 per unit times 100
units) and the firm’s TC is equal to $100 (= $1.00 per unit
times 100 units). The firm’s economic profit is, therefore,
equal to -$20 (= $80 minus $100). This loss is represented
in Figure 8.10 as the top shaded box.

Why would the firm operate in this situation in the short
run? If the firm shuts down, we know that its economic
profit is always equal to — TFC. We can show the TFC
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graphically as the product of AFC and q. The reason is
that AFC = TFC/q. Therefore, TFC = AFC-q.
Furthermore, since ATC = AFC+AVC, the AFC = ATC -
AVC. Hence, we can calculate the AFC in this case to be
$0.40 per unit (= $1.00 per unit — $0.60 per unit), and the
TFC is then equal to $40 (= $0.40 per unit times 100
units). Therefore, the economic profit from shutting
down (= - TFC) is -$40. Clearly, this loss is much greater
than the loss from operating. The loss from shutting
down is equal to the two shaded areas combined. It
follows that the firm will operate to maximize its
economic profit. Certainly, the two rules of profit
maximization led us to this conclusion much more

quickly!

Case 4 is the case of a firm that is indifferent between
operating and shutting down because its profit/loss
situation is the same in either case. Figure 8.11
represents this case.

Figure 8.11: Case 4 — The Shutdown Point (P = AVC)
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In this case, the intersection between MR and MC occurs
at 100 units of output as before. The price, however, is
exactly equal to AVC at this output level. The second rule
of profit maximization requires that price be greater than
or equal to AVC for the firm to operate. This condition is
fulfilled and so the firm will operate. We can also see that
TR is equal to $80 (= $0.80 per unit times 100 units) and
TC is equal to $100 (= $1.00 per unit times 100 units).
The firm'’s economic profit is, therefore, equal to -$20 (=
$80 — $100). In addition, because the AFC = $0.20 per
unit, the TFC = $20 (= $0.20 per unit times 100 units).
If the firm shuts down then, its economic profit will be
equal to -$20 (= -TFC). Clearly, the profit from operating
is the same as the profit from shutting down. Because the
firm is indifferent between operating and shutting down,
by convention, we conclude that the firm will operate.

Students of economics are often puzzled by the
conventional conclusion that a firm operates even
though its economic profit is the same whether it
operates or shuts down. In other words, why doesn’t the
owner just stay in bed if the profit/loss situation is the
same either way? Although it may seem strange, the
reader should remember that the revenue is sufficient to
cover all costs, including the opportunity cost of
operating the firm, which might include the value the
owner places on additional sleep!

Case 5 is the only case in which the firm decides to shut
down and produce zero units of output as shown in
Figure 8.12.
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Figure 8.12: Case 5 — The Shutdown Case (P < AVC)
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Again, the MR = MC intersection occurs at 100 units
of output, but this time, the price of $0.70 per unit is
below the AVC of $0.80 per unit. The second rule of
profit maximization indicates that the firm should shut
down in this case. The economic profit in this case is
equal to -TFC. Because the AFC is $0.20 per unit, the
TFC equals $20 (= $0.20 per unit times 100 units). The
economic profit is, therefore, -$20. The careful reader
might wonder how we can calculate TFC at an output
level of 100 units when the firm has opted to produce
zero units. The reason is that TFC is the same at all output
levels so if we determine the TFC at 100 units of output,
we also know the TFC at zero units of output.

It should also be noticed that if the firm had operated at
100 units of output, then its TR would equal $70 (=
$0.70 per unit times 100 units) and its TC would equal
$100 (= $1.00 per unit times 100 units). Its economic
profit would then be -$30. That is, its economic loss
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from operating would exceed its economic loss from
shutting down. In the graph, the economic loss from
operating is equal to the sum of the two shaded regions.
Only the top shaded region (equal to the TFC) is lost if
the firm shuts down.

The Derivation of the Short Run Supply Curve

Now that we have shown how the perfectly competitive
firm maximizes its economic profit in the short run, we
can use the analysis to derive the firm’s short run output
supply curve. Figure 8.13 shows a series of MR curves
corresponding to different prices as determined in the
competitive market for this product.

Figure 8.13: Marginal Cost and Short Run Output Supply

$/q
MC

P, / )

‘\ ATC B

%, F
. \ \\_‘H ’/__.:!A\ C -
P, *~// MR,
P, ¥, = MR,
Qg W q

As the market price falls, the MR curve shifts downward.
At the highest price of P4, the two rules of profit

maximization indicate that q4 should be produced. At
that output level, MR = MC and P > AVC. When the price
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declines to P3, the firm will produce g3, and the break-

even point will be reached since P = ATC. When the price
declines further to P2, q2 is produced and the shutdown

point is reached since P = AVC. Finally, when the price
falls to Pj, the firm maximizes its economic profit by

shutting down and producing zero units of output
because P < AVC. This analysis has allowed us to observe
the different quantities of output supplied at different
market prices, other factors held constant. In other
words, the short run analysis of profit maximization has
made possible the derivation of the firm’s output supply
curve. Because the intersections of MR with MC
determine the profit-maximizing output levels, we can
conclude that the supply curve is the MC curve above the
minimum AVC. In Figure 8.13, the supply curve is the
darkened portion of the MC curve plus the vertical axis
below the minimum AVC because the firm produces zero
units of output when the market price falls below that
level.

Figure 8.14 shows the perfectly competitive firm’s short
run supply curve without the interference of the unit
cost and MR curves.
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Figure 8.14: The Short-Run Supply Curve
of a Perfectly Competitive Firm
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This analysis reveals the reason why we drew the supply
curves in chapter 3 as suspended without a vertical
intercept. We can also reinterpret the market supply
curve. In chapter 3, it was explained that the market
supply curve is the aggregation of many individual sellers’
supply curves, which we can obtain through horizontal
summation. We now see that the market supply curve is
also the horizontal summation of the individual firms’
MC curves.

At this stage, we have provided thorough explanations of
the market supply and market demand curves. We have
shown that production technology and capital
endowments are the most important determinants of
product market supply. The profit-maximizing behavior
of perfectly competitive firms led us to this conclusion.
Similarly, we have shown that consumer preferences and
income endowments are the most important
determinants of product market demand. The utility-
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maximizing behavior of individual consumers led us to
this conclusion. As Wolff and Resnick explain, these
fundamental determinants are used to provide the
complete explanation for all commodity prices in
capitalist economies within the neoclassical framework.'
We now have a much deeper understanding of the graph
in Figure 8.15 than we previously had.

Figure 8.15: Market Demand and Market Supply
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Long Run Profit Maximization

We now turn to an analysis of profit maximization in the
long run when all inputs are variable. Because capital
inputs are not fixed in the long run, firms will enter the
industry if economic profits exist, and they will exit the
industry if economic losses exist. For the purposes of this
analysis, we will assume that all firms possess identical
short run ATC curves. This assumption is reasonable so
long as all firms have access to the same production
technologies and face the same opportunity costs. At this
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stage, we will ignore the adjustments that firms make to

their plant sizes and focus exclusively on the impact that
the entry and exit of competing firms has on the profit/

loss situations of firms in the industry.

[t turns out that the long run equilibrium outcome for a

firm in a perfectly competitive market is the break-even

case we considered in our analysis of the short run. That
is, the market price is determined competitively through
the interaction of supply and demand, and each firm

earns an economic profit of zero as shown in Figure
8.16.

Figure 8.16: Long-Run Equilibrium
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Why does this case represent the long run equilibrium
outcome? The reason is that short run deviations from
this situation produce an inherent long run tendency to
change in the direction of this outcome. For example,
in Figure 8.17, the market price and quantity exchanged
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begin at P1 and Qj, and the firm produces qi units of
output.

Figure 8.17: Adjustment to Long-Run Equilibrium — The Case of Profits
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Now assume that a short run increase in demand causes
the demand curve to shift to D2. The increase in the

market price to Py causes the firm’s MR curve to shift
upwards from MR; to MRy The firm's profit-
maximizing choice of output, therefore, rises from qi to
q2. The price charged now exceeds ATC resulting in
positive economic profits. In the long run, firms outside
the industry respond to the resulting economic profits,
which function as a signal that they should enter this
industry. As the number of sellers in the industry
increases, the market supply curve shifts rightward from
S1 to S2. The market price falls to P3, and the economic
profits return to zero as the firm reduces output to the
original level of qj. It should be noted that the market

price returns to its original level, but the market quantity
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exchanged has increased from Qi to Q3. This result is
argued to be consistent with Adam Smith’s Invisible Hand
in that the free market has reallocated a part of society’s
resources toward the production of this product for
which consumer demand has grown.

Next assume that a short run decrease in demand causes
the demand curve to shift to D2 as shown in Figure 8.18.

Figure 8.18: Adjustment to Long-Run Equilibrium — The Case of Losses
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The decrease in the market price to P2 causes the firm’s
MR curve to shift downwards from MR; to MRy. The

firm'’s profit-maximizing choice of output, therefore, falls
from qi to q2. The price charged is now below ATC
resulting in economic losses. In the long run, firms inside
the industry respond to the economic losses, which
function as a signal that they should exit this industry.
As the number of sellers in the industry decreases, the
market supply curve shifts leftward from Si to Sz. The
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market price rises to P3, and the economic profits return

to zero as the firm increases output to the original level
of qi. It should be noted that the market price returns
to its original level, but the market quantity exchanged
has decreased from Q to Q3. This result is also argued
to be consistent with Adam Smith’s Invisible Hand in
that the free market has reallocated a part of society’s
resources away from the production of this product for
which consumer demand has fallen.

In the long run, firms also adjust their plant sizes, which
is a feature we ignored when explaining the adjustment
to long run equilibrium above. In chapter 7, we discussed
the U-shaped LRAC curve, but we did not include the
long run marginal cost (LRMC) curve. The LRMC
curve intersects the LRAC curve at its minimum point as
shown in Figure 8.19.

Figure 8.19: The Optimal Plant Size
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This result is expected because, as we have seen,
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whenever a marginal contribution is below an average,
the average falls and whenever the marginal contribution
is above an average, the average rises.

The firm will maximize long run economic profits by
equating P and LRMC. Now suppose that the profit-
maximizing choice is such that price exceeds LRATC.
Then economic profits are made and firms will enter,
driving the price down. As the price falls, the firm will
reduce its plant size. Alternatively, suppose the profit-
maximizing choice is such that the price is below
LRATC. Then economic losses exist, and firms will exit
the industry pushing the price up. As the market price
rises, the firm will increase its plant size. Eventually, the
firm will produce at output level q* where the market
price is equal to LRMC and LRATC. In that situation, the
firm is breaking even in the long run. It should also be
noted that the plant size that corresponds to this output
level allows the firm to produce at minimum SRATC and
minimum LRATC. That is, the firm exhausts the gains
from specialization and the division of labor in this plant
but does not increase production so much that
diminishing returns to labor begin to drive up per unit
cost. Furthermore, it exhausts the gains from economies
of scale but does not enter the region of diseconomies of
scale. It is the optimal plant size for this reason.

The Derivation of the Long Run Industry Supply
Curve

We can use our analysis of long run profit maximization
to derive the long run industry supply (LRIS) curve.?
The LRIS curve may possess different shapes depending
on the way in which input prices respond as additional
firms enter the market. If an abundance of the necessary
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inputs exists, then input prices might remain constant as
additional firms enter the market. This type of industry
is referred to as a constant-cost industry. Figure 8.20
shows how long run profit maximization may be used to
derive the LRIS curve in a constant-cost industry.

Figure 8.20: The Long-Run Industry Supply Curve
for a Constant-Cost Industry

In Figure 8.20, a short run increase in demand from D1
to D2 causes an increase in the product price from Pj to
P. As a result, the firm expands its output in the short
run from q1 to q2. The resulting economic profits cause
competitors to enter the industry. As additional firms
enter, they increase the demand for inputs, such as labor,
but because input supplies are perfectly elastic (i.e.,
horizontal), input prices (e.g., wages) do not rise. As a
result, the LRAC remains fixed. Market supply, therefore,
increases from Si to Sz until the price returns to its
original level, and economic profits are again zero.
Finally, we can connect the original equilibrium Pj and
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Q1 with the new equilibrium at P and Q3 with a straight

line. This horizontal line is the LRIS curve for a constant-
cost industry. It shows that the market can expand in the
long run without any upward pressure on the product
price, precisely because no upward pressure on the inputs
prices occurs with the expansion.

If the necessary inputs are relatively scarce, then input
prices are more likely to rise as additional firms enter the
market. This type of industry is referred to as an
increasing-cost industry. Figure 8.21 shows how long
run profit maximization may be used to derive the LRIS
curve in an increasing-cost industry.

Figure 8.21: The Lang-Run Industry Supply Curve
for an Increasing-Cost Industry
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In Figure 8.21, a short run increase in demand from D1
to D2 causes an increase in the product price from Pj to
P». As a result, the firm expands its output in the short
run from q to q2. The resulting economic profits cause
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competitors to enter the industry. As additional firms
enter, they increase the demand for inputs, such as labor,
and because input supply curves are upward sloping,
input prices (e.g., wages) rise. As a result, the LRAC shifts
upward due to the rise in unit costs. Market supply,
therefore, increases from Sj to Sy until the price declines
to P3, at which point economic profits are again zero.
Finally, we can connect the original equilibrium P and
Q1 with the new equilibrium at P3 and Q3 with a straight
line. This upward sloping line is the LRIS curve for an
increasing-cost industry. It shows that the market can
expand in the long run only by putting upward pressure
on the product price because upward pressure on the
input prices occurs during the expansion.

If significant economies of scale exist in the input
markets, then input prices may decline as additional
firms enter the market. This type of industry is referred
to as a decreasing-cost industry. Figure 8.22 shows how
long run profit maximization may be used to derive the
LRIS curve in a decreasing-cost industry.
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Figure 8.22: The Long-Run Industry Supply Curve
for a Decreasing-Cost Industry

In Figure 8.22, a short run increase in demand from D1
to D2 causes an increase in the product price from P1 to
P». As a result, the firm expands its output in the short
run from q to q2. The resulting economic profits cause

competitors to enter the industry. As additional firms
enter, they increase the demand for inputs, such as
capital, but because input supply curves are downward
sloping (reflecting scale economies), input prices (e.g.,
prices of capital goods) fall. As a result, the LRAC shifts
downward due to the reduction in unit costs. Market
supply, therefore, increases from St to S until the price

declines to P3, at which point economic profits are again
zero. Finally, we can connect the original equilibrium P
and Q1 with the new equilibrium at P3 and Q3 with a

straight line. This downward sloping line is the LRIS
curve for a decreasing-cost industry. It shows that the
market can expand in the long run even as the product
price falls because downward pressure on the input
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prices occurs during the expansion. This situation has
occurred, for example, in the market for desktop and
laptop computers due to effective utilization of
economies of scale in the production of computer
components as the market for computers has grown.

Implications and Criticisms of the Neoclassical Model
of Perfect Competition

The major implication of the neoclassical model of
perfect competition is that this market structure achieves
economic efficiency. In chapter 3, it was explained that
competitive market equilibrium leads to the full
employment of scarce resources and allocative efficiency.
That is, all resources are fully employed and marginal
benefit equals marginal cost for each good produced
when all markets clear. In that discussion, it was
explained that the demonstration of least cost
production would be postponed until this chapter. We
can now see that long run equilibrium in a perfectly
competitive market will lead to least-cost production.
The long run equilibrium outcome leads to a price that is
just equal to minimum long run average total cost.
Hence, productive efficiency is achieved. Because full
employment, least-cost production, and allocative
efficiency are all achieved in a perfectly competitive
market economy, neoclassical economists conclude that
this market structure achieves economic efficiency. It is,
therefore, the normative standard in neoclassical
economics.

Nevertheless, we need to reflect on several major
criticisms of the neoclassical model of perfect
competition and its efficiency conclusion. First, market
demand reflects willingness and ability to pay for the
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good or service. An individual may desperately need a
specific good (e.g., a medication) but at the same time,
she cannot afford to purchase the good at the
equilibrium price. Because she is at a point on the
demand curve that is below the equilibrium price, she
will remain in need even when the market clears. To call
the outcome an efficient one suggests that it is the most
desirable outcome, but it ignores the possibility that
many in need will not be able to obtain the product. The
reader should recall that neoclassical economists do not
distinguish between wants and needs. This criticism of
the model is, therefore, a criticism that only heterodox
economists emphasize.

A second major criticism of the neoclassical model of
perfect competition is that social welfare is defined
entirely in terms of the efficient use of resources to
satisfy consumer wants. The level of satisfaction derived
from productive work is completely ignored. For
example, workers may be efficiently employed, but what
if they are working 14-hour days over hot stoves or in
dangerous coal mines and hate their jobs? Their
satisfaction from living in such a society is diminished
regardless of how much satisfaction they may derive
from consuming material goods. Many workers may
prefer to reduce their working hours even if it means
reducing their material consumption, but in capitalist
economies that choice may not exist. For many workers,
the choice is to work long hours or not work at all. Even
if part-time work is available, it typically is offered at low
pay and without key benefits such as health insurance.

A final criticism of the neoclassical model of perfect
competition is that it ignores power relationships.
Conflicts between social classes are not possible in the
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model, which only acknowledges individuals interacting
voluntarily in the free market. The notion that the
relationship between employer and employee is conflict-
ridden is entirely absent. All resource owners compete
on the same level. The owners of capital and the owners
of labor confront one another as equals in the perfectly
competitive marketplace. All take market prices as given
and differences in relative power simply do not exist. As
we will see in the next section, the Marxian analysis of
intensely competitive markets disagrees sharply with
these conclusions.

The Marxian Theory of Competitive Profit Rate
Equalization

Our purpose in this section is to consider how Marxian
economists think about intensely competitive market
capitalist economies. As we saw in Chapter 4, Marxian
economists place primary emphasis on class conflict in
their analyses of capitalism. To understand how this
feature of capitalism is emphasized in their analysis of
capitalist competition, we must first introduce a new
concept that Marxian economists call the organic
composition of capital (OCC). The organic composition
of capital refers to the degree of constant capital
intensity present in a capitalist production process. That
is, a capitalist production process that uses relatively
more constant capital than variable capital has a higher
organic composition of capital than another capitalist
production process that uses relatively less constant
capital compared with variable capital. To make this
definition more precise, we can define the OCC as
follows:

0CC = =

ct+v
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According to this definition, the OCC tells us the
fraction of the total capital advanced that consists of
constant capital. If the total capital advanced is $1000
and the constant capital advanced is $700, then the OCC
is 70%. In the extreme case that no constant capital is
advanced (c = 0), the OCC equals 0. On the other
extreme, if the entire capital consists of constant capital

(v = 0), then the OCC equals 1 or 100%.

We are now able to consider a simple example of a
capitalist economy with only five industries. Table 8.5
contains hypothetical data for the five industries.

Table 8.5: Hypothetical Data for Five Industries.

Industry 1 Industry 2 | Industry 3 Industry 4 Industry 5 Entire Economy
Constant Capital [3) 30 70 50 30 20 250
Varizble Capital {5) 20 a0 50 70 a0 250
Capital {5} 100 100 100 100 100 500
Organic BD.00% F0.00% 50.00% 30.00% 20.00% 50,008
Compaosition of
Capital
Rate of Surplus 75.00% 75.00% 75.00% 75.00% 75.00% 75.00%
Valua
Surplus Value () 15.00 2250 a7.50 52.50 60.00 187,50
Rate of Profit 15.00% 22.50% 37.50% 52.50% 60.00% 37.50%

Value of
Commodities

115.00

122,50

13750

152.50

687,50

In this example, each of the firms advances $100 worth
of capital, but the organic compositions of capital are
very different. Industry 1 has a very high OCC of 80%
whereas Industry 5 has the lowest OCC of only 20%. In
neoclassical terminology, Industry 1 is very “capital-
intensive” and Industry 5 is very “labor-intensive.” The
rates of surplus value are also assumed to be the same
across the industries. Specifically, the rate of surplus
value (s/v) is assumed to equal 75% in each industry.’
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These assumptions of different OCCs and uniform rates
of surplus value lead to differences in the rates of profit
across the sectors. Why? Recall that labor-power is the
only commodity that creates new value (and thus surplus
value) in the Marxian framework. When an industry uses
relatively more variable capital, it will necessarily
produce more surplus value (assuming the same degree
of exploitation or rate of surplus value) across industries.
That is the reason that Industry 5 produces the most
surplus value and has the highest rate of profit. Similarly,
it is the reason that Industry 1 produces the least surplus
value and has the lowest rate of profit. As the reader can
see by looking at what happens to the OCC and the rates
of profit from Industries 1 through 5, as the OCC falls,
the rate of profit rises.

Because capitalists measure the profitability of their
activities using the rate of profit, this situation is highly
unstable in a competitive capitalist economy. Think
about it. Why would a capitalist want to invest $100 in
Industry 1 and earn a 15% return when she can invest
the same $100 in Industry 5 and earn a 60% return.
Capital’s search for the highest rate of profit should
cause it to exit industries that have low profit rates due
to high OCCs and to enter industries that have high
profit rates due to low OCCs.

In everyday life, we do not observe profit rates that are
much higher in industries that use relatively more
variable capital (e.g., garment-making) and profit rates
that are much lower in industries that use relatively
more constant capital (e.g., the automobile industry). The
problem we face then is to explain how the rates of profit
equalize across industries so that the same amount of
capital generates approximately the same return
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regardless of where it is invested. From a static
perspective, the solution to this problem requires that we
calculate the general rate of profit (r) for this capitalist
economy. The general rate of profit that applies to all
capital once the profit rates have equalized may be
calculated by dividing the aggregate surplus value (S) for
the entire economy by the aggregate capital advanced
(C+V) for the entire economy. We can calculate the
general rate of profit in this example in the following
way:

r= gy = B850 — 37.50%

Because all capital should earn the same rate of profit in
a competitive capitalist economy, we can multiply the
amount of capital invested in each industry by r to
obtain the average profit that will be appropriated in
each industry. Because the capital invested in each
industry is the same ($100) and the general rate of profit
is the same (r), the profit appropriated in each industry is
the same in this example. Table 8.6 adds two additional
rows of information to the information from Table 8.5
that applies specifically to this question of profit rate
equalization.
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Table 8.6: Profit and Production Price Calculations for Five Industries

Industry 1 Industry 2 | Industry 3 Industry 4 Industry 5 Entire Economy
ConstantCapital (3] 20 70 50 30 20 250
Variable Capital (5) 20 | a0 50 70 80 | 250
Capital (3} 100 100 100 100 100 500
Organic B0.00% 70.00% 50,00% 30.00% 20,00% 50,00%
Composition of
Capital
Rate of Surplus 75.00% 75.00% 75.00% 75.00% 75.00% 75.00%
Value
Surplus Value{5) 15.00 2250 37.50 52.50 60.00 187.50
Rate of Profit 15.00% 22.50% 37.50% 52.50% 60.00% 37.50%
Valueof 115.00 | 122.50 13750 152.50 160.00 | BET.50
Commoditles
Profit{$) 37.50 3750 37.50 37.50 37.50 187.50
Price of Production 137.50 | 137.50 137.50 137.50 137.50 | EB7.50
| of Commodities($)

Table 8.6 shows that the profit in each industry is $37.50.
The reader should notice that the concept of profit is one
that we have not yet discussed in the Marxian
framework. It is not the same as surplus value. In fact,
the equalization of the profit rate has created a situation
in which the profits received and the surplus values
produced are different in most of the industries in the
table. In addition, the selling prices of the commodities
will now be different from the values of the
commodities. That is, the prices of production in each
industry are equal to the total capital advanced in that
industry plus the profits received in that industry.

From a dynamic perspective, we can say that capital
flows out of low profit industries and into high profit
industries. As capital moves, production in high profit
industries increases. The increased production causes
the market price of the commodities produced in those
industries to fall below the market value of those
commodities.* As a result, the profit rates fall in high
profit industries. Similarly, production in low profit
industries contracts as capital flows out of them. The
decrease in production causes the market price of the
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commodities in those industries to rise above the market
value of those commodities. As a result, the profit rates
increase in low profit industries. Capital movements will
continue to occur until the profit rates have equalized
across all industries. In addition, we can see from Table
8.6 that prices of production rise above their values in
low profit industries and fall below their values in high
profit industries. Only Industry 3, which possesses the
same OCC as the entire economy, earns a profit equal to
the surplus value it produces and charges a price of
production equal to the value of its commodities.

It is important not to become lost in the details and miss
the fact that this analysis of competitive capitalism
assigns a central role to class exploitation. It is the
working class that produces the surplus value. Even
though each industry ends up earning an amount of
profit that is different from the surplus value it produces
(except for Industry 3), the aggregate surplus value for
the entire economy ($187.50) is equal to the aggregate
profit. In other words, the capitalist class shares equally
in the mass of surplus value produced by the working
class according to each capitalist’s share of the total
capital. In addition, the aggregate value of the
commodities produced depends upon the SNALT
required for their production within the Marxian
framework. As Table 8.6 shows, the aggregate value of
$687.50 is the same as the aggregate production price of
the commodities produced for the entire economy. Marx
identified these two key aggregate equalities in volume
III of Capital which we can summarize as follows:
Aggregate Surplus Value = Aggregate Profit
Aggregate Value = Aggregate Price of Production

The major objection to this Marxian analysis has been
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dubbed the Transformation Problem. The problem is
easy enough to grasp but has proven incredibly difficult
to solve to the satisfaction of all those interested in this
question. The problem is that the elements of constant
and variable capital also have values that must be
transformed into production prices. In our example, these
values have been left in their original form, giving rise to
the objection that the transformation of values into
production prices is not complete. For example, in
Industry 1 constant capital might be advanced for the
purchase of iron ore to be used in production. It will be
purchased at its value, but once the profit rate has
equalized, it should be purchased at its production price
rather than its value. Many proposed solutions to this
problem have been put forward since the late nineteenth
century. The problem is that no one has yet discovered a
way to transform the input values into production prices
while at the same time maintaining both of Marx’s
aggregate equalities. This problem continues to be one of
the most challenging problems in the history of
economic thought. Despite this problem, Marxian
analysis provides a powerful explanation for the
equalization of profit rates in capitalist economies
within the context of a framework that grants a central
place to the class struggle between workers and
capitalists.

Following the Economic News

On October 10, 2008, a metal manufacturer with
production plants in Cranston, Rhode Island and
Mishawaka, Indiana decided to shut down its
operations.” The company, called Scott Brass, chose to
shut down due to a sharp drop in the price of copper.
The reduction in the price of copper was driven by the
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global economic downturn that began in 2007, which
adversely affected housing construction. Because a large
amount of copper electrical wire is used in the
production of new homes, the drop in housing
construction greatly reduced the demand for copper.
The price of copper thus fell significantly. The closing of
Scott Brass’s plants led to a large number of layoffs. As
many as 50 to 60 unionized workers, including drivers
and manufacturing employees, were laid off due to the
closing of the Cranston plant. In Indiana, the plant
shutdown led to the loss of 78 jobs.

In terms of the analysis of perfect competition discussed
in this chapter, the plant shutdowns can be understood
to be the result of the price of copper products falling
below the average variable cost of production in these
production plants. As we have seen, once the market
price falls below AVC, the firm can reduce its losses to
the amount of the total fixed cost. By firing the workers,
the firm loses the revenue from any metal products that
would have been produced and sold, but the savings
resulting from the firm no longer being required to pay
wages more than makes up for the lost revenue. The firm
would rather suffer the loss of its TFC in the short run
than operate at a greater loss. The workers, of course,
would prefer that the company continue to operate, but
the owners are only interested in maximizing economic
profit. We see here the potential for a conflict between
the working class and the capitalist class over the control
of the means of production, which is a characteristic of
the Marxian analysis of competitive markets that we
discussed. It should also be noted that the neoclassical
analysis predicts the possible reopening of Scott Brass’s
production plants if the price of copper products rises
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above AVC before the firm is able to withdraw its capital
investment.

Summary of Key Points

1.

Economic profit is typically smaller than
accounting profit because economic profit
subtracts both explicit costs and implicit costs
from total revenue.

A firm earns a normal profit when its economic
profit is zero.

Neoclassical economists regard perfectly
competitive markets as the normative ideal
among market structures.

Firms in a perfectly competitive market
structure are price-takers, and so average
revenue and marginal revenue are equal to price.

. To maximize economic profit in the short run, a

perfectly competitive firm must produce such
that price equals marginal cost and should only
produce a positive output level when price is
greater than or equal to average variable cost.
The short run supply curve of a perfectly
competitive firm is the marginal cost curve
above the minimum average variable cost of
production.

In the long run, economic profits will be driven
to zero as firms enter due to positive short run
economic profits and as they exit due to negative
short run economic profits.

The long run industry supply curve may be
positively sloped, negatively sloped, or
horizontal depending on the way in which input
prices react as new firms enter an industry.
Neoclassical economists conclude that perfect



PRINCIPLES 469

competition leads to economic efficiency, but
they do not emphasize the distinction between
market demand and needs, the power struggle
between social classes, and the fact that people’s
happiness might depend as much on the work
that they do as on the material consumption they
enjoy.

10. In Marxian analysis, rates of profit differ across
industries due to differing organic compositions
of capital.

11. Capital moves between industries in search of
the highest profit rate until production prices are
formed, and the general rate of profit is
established across all sectors.

12. The Transformation Problem exists because
many believe that the values of inputs must be
transformed into production prices in the same
way that the values of final commodities are
transformed into production prices.

List of Key Terms
Average revenue (AR)
Marginal revenue (MR)
Accounting profit
Explicit costs

Implicit costs
Economic profit

Normal profit
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Market structure

Market power

Market power spectrum

Perfect competition

Price-taker

Long run marginal cost (LRMC)
Optimal plant size

Long run industry supply (LRIS)
Constant-cost industry
Increasing-cost industry
Decreasing-cost industry
Organic composition of capital (OCC)
General rate of profit (r)
Average profit

Prices of production
Transformation problem
Problems for Review

1.Suppose the market for frozen pizza is perfectly
competitive and the current market price of a frozen
pizzais $5.75. On a graph, draw the total revenue curve
facing one firm in the market as well as the new total
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revenue curve when the market price rises to $6.25 per
frozen pizza. Place dollars ($) on the vertical axis and
quantity (q) on the horizontal axis.

2. What is the economic profit of the firm represented in
the graph in Figure 8.23? Assume the firm is maximizing
its economic profit.

Figure 8.23: Problem 2

$
C TR
850 1|
s
715 >
// ."‘l
) 2
595 v
475 A
s
L
¥ d //
630 830 950 q

3. Answer the following questions when the firm
represented in Figure 8.24 maximizes its economic
profit.

« What is the profit-maximizing output level and
price?

« What is total revenue?

+ What is total economic cost?

« What is total economic profit?

« What is the total fixed cost?
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Figure 8.24: Problem 3
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4. Answer the following questions when the firm
represented in Figure 8.25 maximizes its economic

profit.

What is the profit-maximizing output level and
price?

What is total revenue?
What is total economic cost?
What is total economic profit?

What is the total fixed cost?



5. Complete the remainder of Table 8.7 using the given
information. What is the general rate of profit? Do Marx’s
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Figure 8.25: Problem 4

two aggregate equalities hold?

Table 8.7: Problem #5
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Industry 1 Industry 2 | Industry 3 Industry 4 Industry 5 Entire Economy
ConstantCapital (3] 90 [=1] 50 40 10
\arizhleCapital {5} 10 an 50 &0 20
Capital (5} 100 100 100 100
DOrganic 90.00% G0.00% 50,00% 10.00%
Composition of
Capital
Rate of Surplus 50.00% S0.00% 50,00% 50.00% 50,00% 50,008
Value
Surplus Value {5} 5.00 20.00 30.00 45.00
Rate of Profit 5.000 25.00% 30.00% 45.00%
Valueof 120,00 125.00 130,00 145.00
Commoditles
Profit {5)

Price of Production

of Commodities (5]
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Notes

1. Wolff and Resnick (2012), p. 38.

2. It was my experience as a teaching assistant for Prof. Thomas
R. Swartz at the University of Notre Dame in the early 2000s
that inspired my approach to the derivation of LRIS curves in
this section.

3. InTable 8.5, the total surplus value may be calculated as the
product of the rate of surplus value (s/v) and the variable
capital (v). The rate of profit is calculated as s/(c+v) as in
Chapter 4. Finally, the total value of the commodities produced
in each industry is calculated as the sum of ¢, v, and s, which is
also how the total value was calculated in Chapter 4.

4. Recall from Chapter 4 that fluctuations in supply and demand
can cause the value of a commodity and its price to diverge.

5. Downing, Neil. “Scott Brass closes, putting more than 50 R.I.
workers out of work.” The Providence Journal. Projo.com.
October 21, 2008. Web. Accessed on October 22, 2008.



CHAPTER 9

THEORIES OF MONOPOLISTIC
MARKETS

Goals and Objectives:

In this chapter, we will do the following:

1.

7.

Identify the defining characteristics of
monopolies and barriers to the entry of
competitors

Explain the nature of the demand facing a
monopolist and its marginal revenue

Apply the rules of short run profit maximization
for a monopolist to a variety of situations
Explore the implications of monopoly for
efficiency and the long run

. Analyze the special cases of natural monopoly

and price discriminating monopoly

Investigate the Austrian and Randian critiques of
neoclassical monopoly theory

Examine the Marxian theory of monopoly capital

Neoclassical Monopoly Theory: Defining
Characteristics and Types of Entry Barriers

In the nineteenth century, competition in many
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American industries was quite fierce. As firms
implemented new production technologies and new
firms entered markets to capture a share of the profits,
prices fell and the competitive struggle drove many firms
out of business. In the iron and steel industry, for
example, many iron and steel companies entered pricing
pools in an effort to place limits on price competition.
These agreements were not very stable, however, and by
the late nineteenth century, a wave of mergers swept
through American industry as firms strove for a way to
stabilize their prices and profits. Out of this merger wave
arose several giant corporations in a variety of different
industries. These firms controlled such a large part of the
total output of their industries that observers regarded
them as monopolies. For example, the United States
Steel Corporation (known simply as U.S. Steel)
controlled most steel production in the United States
after its formation in 1901. Other examples include
International Harvester, which dominated the
agricultural machinery market, and American Tobacco,
which was dominant in the cigarette market. John D.
Rockefeller established Standard Oil a few decades
before the merger wave, and it was the dominant firm in
the refining and transportation ends of the oil business.

Strictly speaking, a firm only qualifies as a monopoly
firm if it is the only seller in a specific market.
Technically, the firms that were born during the merger
wave of the 1890s were not pure monopolies, but critics
considered them monopolistic due to their dominance in
their respective industries. The rise of large corporations
encouraged neoclassical economists to develop an
analysis of the behavior of the monopolistic firm. Before
we examine this model of monopoly behavior in detail,
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we need to identify the defining characteristics of
monopolies.

The first characteristic is that the seller must be the only
seller in the entire market. On a related note, it is also
important that no close substitutes exist for the product.
If close substitutes do exist, then the market arguably has
more than one seller because we should define the
market broadly enough to include close substitutes.
Finally, to ensure that the market remains dominated by
a single seller, either natural or legal barriers must be in
place to prevent potential competitors from entering the
market. If all these conditions hold, then we regard the
market as monopolistic.

It should now be clear that a monopoly market is the
neoclassical antithesis of the perfectly competitive
market. Without any competition from other sellers, the
monopolist has the power to set the market price rather
than taking it as given. It is a price-setter rather than a
price-taker. Recall that market power is the power to
increase the price of one’s product without losing all of
one’s sales. The monopolist, therefore, has complete
market power, limited only by consumer demand. That
is, it can raise its price without the fear that competitors
will charge lower prices, but it still must consider the
fact that its customers will likely purchase less of its
product at the higher price. In other words, the
monopolist cannot subvert the law of demand.

Table 9.1 summarizes the differences between the
perfectly competitive market and the monopolist market.
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Table 9.1: The Characteristics of Perfectly Competitive Markets and Monopolistic Markets

Perfectly Competitive Markets Monopolistic Markets

Many sellers One seller

All firms sell a homogeneous product Mo close substitutes are available

Easy entry and exit for sellers Barriers to entry prevent sellers from competing

No firm possesses any market power Maximum market power, [imited only by demand

We need to explore the types of entry barriers that make
monopolistic markets possible. Often the barriers are
legal in nature. Legal barriers to entry include copyrights,
patents, licenses, and the ownership of key inputs. We
discuss each in turn.

A copyright refers to the exclusive right to reproduce
materials (e.g., books, journals, magazines, musical
recordings). Since 2003, copyright protection in the
United States has been active during the life of the
author plus 70 years. One widely cited example of
copyright protection is Time Warner’s ownership of the
copyright to the song “Happy Birthday.” As of 2004,
Time Warner was earning about $2 million per year in
royalties due to its ownership of this copyright.! It is the
reason that the employees in many restaurants sing
different songs rather than the song “Happy Birthday” to
their customers when they learn that customers are
visiting their restaurants on their birthdays.> Any public
performance of the song without the payment of
royalties to the owner of the copyright exposes the
performer to a potential lawsuit. Another famous
example is Michael Jackson’s purchase of the copyright
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to the Beatles’ songs in 1985 for $47.5 million.? Although

it was a lot of money, the estimated value in 2006 was $1
billion!*

Patents are another kind of legal barrier to entry. A
patent is the exclusive right granted to an inventor to
produce and sell a product for a specific period. In the
United States, the government grants patent protection
for 20-year terms. Patents are particularly important in
the pharmaceutical industry in which large corporations
develop certain types of drugs and medications and
possess the exclusive right to sell them during the term
of the patent. The justification for patents and copyrights
is that firms and individuals need incentives to incur the
costs of developing inventions and creating artistic and
professional work. If competitors could immediately
duplicate and compete in the sale of the newly invented
product or the newly created work, then the creator
would not have an opportunity to recoup the costs. The
consequence would be a lack of invention and artistic
activity in our society. The downside, of course, is that
competition in the protected area does not allow the
price of the new product or material to decrease. As a
result, a tradeoff exists between innovation and low
product prices. For this reason, patent and copyright
protection have limited terms.

Licenses are another important type of barrier to entry.
An occupational license is legal permission to conduct a
specific line of business. For example, licenses are
required to practice law and medicine. The belief is that
some professions provide services that may harm
consumers if unqualified individuals practice in those
areas. The government uses licensing requirements then
as a safeguard against the entry of unqualified service
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providers. Strictly speaking, we should not regard these
markets as monopolistic. Those licensed to practice law
jointly hold the monopoly power within the legal
profession. Considerable competition exists between the
many licensed professionals who sell legal services. The
same applies to those who have licenses to practice
medicine.

Finally, the ownership and control of key inputs is
another legal barrier to entry because it depends on
property rights. That is, if a firm has a monopoly in a key
resource market, then it also frequently has a monopoly
in the product market. For example, the Aluminum
Company of America (ALCOA) once had a monopoly in
the market for bauxite, which is the critical input to
produce aluminum. Its monopoly in the market for
bauxite allowed it to monopolize the aluminum market.’
Similarly, in the late nineteenth century, Standard Oil
acquired all the major pipelines for the transportation of
oil in the United States helping it to solidify its
monopolistic control of the transportation side of the oil
business. During this same period, Carnegie Steel
acquired a controlling interest in a major producer of
coking coal, which the company then used in the
production of steel. This acquisition helped Carnegie’s
company to dominate the steel market.

Aside from legal barriers to entry, we can also identify
one key economic barrier to entry that may lead to the
formation of a monopoly market. In Chapter 7, we
discussed the concept of economies of scale (EOS). This
concept refers to the way in which per unit production
cost declines as a firm expands in the long run. This
phenomenon occurs for a variety of reasons, including
the spreading of large startup costs over many units of
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output, labor and managerial specialization, and learning
by doing. Economies of scale may give one firm such a
large economic advantage over its competitors that it is
able to completely monopolize a market even in the face
of unrestricted competition. When a firm acquires a
monopoly due to economies of scale, neoclassical
economists refer to it as a natural monopoly.

Consider the long run average cost (LRAC) curves of the
two firms represented in Figure 9.1.

Figure 9.1: Economies of Scale as a Barrier to Entry

0 ¥Q , LRAC
||I\ - “ I|III IIIk

\ ™ ||II |l|| e
. I\\ I b
\._\_‘\_- ._.\ -" .\..

P, ~—3_ LRAC Pyl b
S
Q Q Q Q Q

Firm 1 Firm 2

Firm 1 enjoys considerable economies of scale as can be
seen from the falling LRAC over a large range of output.
Firm 2, on the other hand, experiences diseconomies of
scale at relatively low output levels as indicated by the
rapid increase in LRAC even while the firm is operating
at a very low output level. The market demand is similar
in each market. If Firm 1 charges a low price (P1) that

just allows it to cover the minimum LRAC, then its
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production at the minimum efficient scale (MES) is
sufficient to meet the entire quantity demanded in the
market (Q1) at that price. The situation is different with

Firm 2 if it also sets a price (P2) that just allows it to cover

the minimum LRAC. Firm 2 will produce at MES, but this
quantity (Qo) is not nearly enough to supply the entire

quantity demanded in the market (Q2) at that low price.

In this case, Firm 1 is the natural monopoly. The reason
is that if multiple firms with the same LRAC curve were
to produce only a fraction of the output, then the LRAC
for each firm would be much higher than it is when a
single firm produces for the entire market. A single firm
in that case is the most efficient outcome from a cost-
minimizing perspective, and the scale economies of the
firm serve as a barrier to entry keeping out potential
competition. On the other hand, if multiple firms
produce in the industry in which Firm 2 operates, these
firms can collectively produce enough to satisfy the
entire quantity demanded in the market even as each
produces at the MES. In that case, the most efficient
outcome is to have multiple firms competing with one
another, and this industry is not one in which a natural
monopoly is likely to operate.

The Nature of Demand and Marginal Revenue in
Neoclassical Monopoly Theory

We are now to the point where we can begin to analyze
the neoclassical theory of monopoly markets. We begin
by considering the demand curve facing the monopolist.
Because the monopolist is the only seller in the market,
the monopolist faces the entire market demand curve.
Furthermore, this demand curve that the monopolist
faces is likely to be relatively inelastic. The reason is that
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no close substitutes for this product exist, and we
learned in Chapter 5 that the availability of substitutes is
a major determinant of the price elasticity of demand.
When no close substitutes are available, consumers
become much less responsive to changes in the price of
the product. This aspect of the market demand curve in a
monopoly market strengthens the market power of the
monopolist.

For the sake of comparison, we should consider how the
demand curve facing the monopolist differs from the
demand curve facing the perfectly competitive firm.
Figure 9.2 shows the demand curves facing a monopolist
and a perfectly competitive firm.

Figure 9.2: The Demand Curves Facing the Monopolist
and the Perfectly Competitive Firm

Q q
A Monopolist A Perfectly Competitive Firm

The perfectly competitive firm faces a horizontal
demand curve because the firm is small and only faces a
segment of the market demand. As explained in Chapter
8, a perfectly competitive firm is a price-taker for this
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reason. Consumers are perfectly responsive to price
changes and so demand is perfectly elastic.

As when we investigated the revenue structure of the
perfectly competitive firm, we will now consider the
revenue structure facing the monopolist. It is assumed at
this stage that the monopolist charges the same price for
every unit sold. As a result, the firm'’s total revenue (TR)
may be represented in Figure 9.3 when the price charged
is $5 per unit and the quantity demanded is 10 units.

Figure 9.3: The Average Revenue Curve Facing a Monopolist
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Clearly, the firm’s TR in this case is $50 (= $5 per unit
times 10 units) and is represented as the area of the
rectangle in the graph. The average revenue (AR) can also
be calculated as follows:

10 units

AR =T = ;%0 — $5 per unit

It turns out that the AR in this case is the same as the
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price charged. This result will generally hold as can be
seen below:

_ TR _ PQ _
AR="3=3*'=P
What this result implies is that at any level of output, we
only need to look at the height of the demand curve to
obtain the firm’s AR just as we look at the height of the
demand curve to obtain the price at that output level.
Therefore, the demand curve facing the monopolist is

identical to the firm’s AR curve as indicated in Figure
9.3.

It should also be noted at this stage that the monopolist
can set the product price or the quantity exchanged, but
it cannot choose both variables independently. That is, if
the monopolist selects the price, then the consumers will
decide which quantity to demand at that price. Similarly,
if the monopolist decides that it will sell a specific
amount of its product, then the consumers will decide
which price they are willing and able to pay to purchase
that amount of the product.

We next turn to the monopolist’s TR curve. As the reader
might recall from Chapter 5, the TR curve has a specific
shape in the case of a downward sloping linear demand
curve. It is shown in Figure 9.4.
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Figure 9.4: The Total Revenue Curve Facing a Monopolist

In Chapter 5, we learned that the reason for this shape
is that at high prices demand is elastic and so price cuts
lead to larger percentage increases in quantity demanded,
which causes TR to rise overall. Once the price falls below
the point of unit elasticity, demand becomes inelastic and
further price cuts lead to smaller percentage increases in
quantity demanded. As a result, TR falls. The pattern of
TR as output changes is much more complicated for a
monopolist than for a perfectly competitive firm. In the
last chapter, we learned that a perfectly competitive firm’s
TR rises continuously in a linear fashion because the firm
faces a constant price as output rises. In the case of the
monopolist, the firm is cutting price to sell additional
units of output, and the changing demand elasticity
causes TR to rise and then fall.

The monopolist’s marginal revenue (MR) curve is the
final revenue concept that we must develop. Suppose
that the monopolist faces the market demand curve
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shown in Figure 9.5 and that we know two points on the
market demand curve.

Figure 9.5: The Marginal Revenue Curve Facing a Monopolist
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In Figure 9.5, the price falls from $6 per unit to $5 per
unit, and the quantity demanded subsequently rises from
3 units to 4 units. The TR increases from $18 to $20
indicating that the firm is selling in the elastic portion of
the market demand curve. The MR of the fourth unit of
output may be calculated as follows:

MR — ATR _ TRy=TR; _ 20-18 _

AQ o—a, i3 = 92 per unit

In other words, the firm’s TR only rises by $2 due to the
increase in output from 3 to 4 units. This result might
seem surprising, especially given the fact that the fourth
unit of output sells at a price of $5! What is the reason
for this strange result? While it is true that the fourth
unit sells at a price of $5, it was necessary to reduce the
price from $6 to $5 for every unit sold to sell that fourth
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unit. Therefore, the firm gains $5 in additional revenue
from the sale of the fourth unit even as it loses $3 due to
the price cut (i.e.,, $1 for each of the three units
previously sold at a price of $6 each). The net change in
revenue is $2 (= 5 — 3). The implication then is that the
MR of the fourth unit is below the price of the fourth
unit. This point is indicated in Figure 9.5 where the MR,

is equal to $2 and the quantity of output is 4 units.
Because the MR is generally less than the price of the
product, we can draw the MR curve as a downward
sloping curve that falls faster than the demand curve, as
shown in Figure 9.5.

We have just seen that the MR curve for a monopolist
falls faster than the demand curve facing the monopolist
because the firm must reduce the price on all units sold
when it wishes to sell an additional unit. It is helpful to
contrast the MR curve facing the monopolist with the
MR curve facing the perfectly competitive firm. If the
perfectly competitive firm faces a constant market price
of $5 per unit, then we can calculate the firm’s MR as
shown in Figure 9.6.
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Figure 9.6; The Marginal Revenue Curve
Facing a Perfectly Competitive Firm
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Using the information in Figure 9.6, we can see that the
MR is calculated as follows:

_ ATR _ TRy—TR; _ 20-15 _
MR = AQ  Q-Qr -3

$5 per unit

Without the need to reduce price to sell an additional
unit, the perfectly competitive firm’s MR is the same as
the price charged.

We can also understand the shape of the MR curve
facing the monopolist from a mathematical perspective if
we consider the relationship between MR and TR. The
MR is defined as ATR/AQ. If we consider the TR curve
facing the monopolist, then we can see that the MR is
nothing more than the slope of the TR curve. As Figure
9.7 shows, the slope of the TR curve at a given output
level can be determined using the tangent line method.
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Figure 9.7: The Relationship between the MR and TR Curves
Facing a Monopolist
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It should be clear that in the elastic portion of the demand
curve, the MR is positive because the slope of the TR
curve is positive. Similarly, at the peak of the TR curve
where demand is unit elastic, the MR is equal to zero
because the slope of the TR curve is zero. Finally, in the
inelastic portion of the demand curve where the TR is
falling, the MR must be negative because the slope of the
TR curve is negative.

We can also infer at this stage that the monopolist will
never produce where demand is inelastic. If the
monopolist produces in this region of the demand curve
then MR will be negative, which means that TR will be
falling. A firm can never increase its economic profits by
producing in this region because its TR will be falling
even as its total cost (T'C) is rising due to the increase in
production. At this stage, we have not even incorporated
TC into the analysis of the pure monopolist, but it is
certain that higher production increases TC. As a result,
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economic profit must fall if the firm produces where
demand is inelastic. Therefore, the monopolist will only
produce where MR is greater than or equal to zero. This
result tells us that a monopolist will tend to produce
relatively less output rather than more, but at this stage,
we cannot draw a more precise conclusion about the
profit-maximizing choice of the monopolist.

Short Run Profit Maximization: Rules and Cases

Now that we have fully explored the revenue structure of
the pure monopolist, we can turn to the question of
profit-maximization. That is, which output level will be
chosen and which price will be charged to maximize the
firm’s economic profit in the short run? To answer this
question, we must introduce production cost into the
analysis. We will assume that the cost structure facing
the pure monopolist is identical to the cost structure
elaborated in Chapter 7 and applied to the perfectly
competitive firm in Chapter 8. It also turns out that the
two rules of profit maximization in the short run that
were applied in the case of a perfectly competitive firm
are also applicable in the case of the purely monopolistic
firm. That is:

1. The firm should produce where MR=MC.
2. The firm should only produce a positive output

level when P>AVC.

Table 9.2 provides detailed information facing a
monopolistic firm.
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Table 9.2: Demand and Cost Information for a Monopolistic Firm

a P TR MR T ATC | MC n
0 2 0 : 120 i 120
10 22 220 22 200 | 200000 @ 20
20 0 | 400 18 | 280 |130000| & | 140 |
30 & | 540 14 | 300 |1oocco| 4 | 240 |
40 16 | w40 | 1o | 380 |sse00 | 4 | 300 |
50 14 | 700 6 | 400 2.0000 i B [ 3ng |
&0 12 1 720 2 1l 480 I 8.0000 | [ 3 | 240 |
i 10 700 2 s80 | 82857 | 10 120
80 8 540 -s 700 | 87500 | 12 60
%0 6 540 0 | 840 | 93333 | 14 300
100 | a0 44 | 1000 | 100000 | 16 00

The first two columns contain given information about
the market demand schedule that the firm faces. Clearly,
the market demand curve is downward sloping. TR is
calculated as the product of price and quantity
demanded in the market. MR is calculated in a manner
just like that described earlier in this section. For
example, we calculate the MR of the 20t? unit of output
as follows:

__ ATR _ TRy-TRy __ 400-220 _ -
MR = 35" = "555,% = T-10 = 918 per unit

The TC information in Table 9.2 is given, and the ATC,
MC, and economic profit (5) calculations are all carried
out as in earlier chapters.

A few details from Table 9.2 deserve special emphasis.
The TR peaks at 60 units of output. At higher output
levels, TR begins to fall and MR becomes negative. We
can infer that demand becomes inelastic beyond 60 units
of output. Because we are using discrete data for the level
of output (e.g., 0, 10, 20, ...), the MR is close to zero but
not exactly equal to zero when the TR reaches its peak.
As a result, we know that the firm must produce 60 units
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of output or less to maximize its economic profit since
those output levels correspond to the elastic part of the
demand curve. To be more precise, we can now apply the
rule that the firm will produce where MR = MC (if P >
AVCQ). In the table, MR and MC are equal to $6 per unit
at an output level of 50 units. We do not have specific
information for AVC in the table, but since P > ATC at 50
units of output, P must necessarily exceed AVC. The firm
earns its maximum economic profit of $300 at 50 units
of output. It might be noticed that 40 units of output will
also achieve this same amount of economic profit. Again,
it is our use of discrete data that is responsible for this
result, and so it is always best to focus on the rule that
MR = MC.

Figure 9.8 shows how the monopolist’s situation appears
graphically.

Figure 9.8: Case 1 —The Monopolist Earning Economic Profits (P > ATC)
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It is important to notice that even though the profit-
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maximizing output level is found directly below the MR
= MC intersection, the profit-maximizing price that is
charged is found above the intersection on the market
demand curve. The area of the shaded box represents the
firm’s economic profit of $300, which may be calculated
as the product of the amount by which P exceeds ATC
(= $6 per unit) and the quantity sold (= 50 units).
Alternatively, TR is $700 (= $14 per unit times 50 units)
and TC is $400 (= $8 per unit times 50 units). The
economic profit of $300 is simply the difference between
the two amounts.

This analysis demonstrates that the goal of the
monopolist is not to rip off the consumer. The
monopolist aims to maximize economic profit. It could
charge the consumer a higher price if it wished to do so,
but a higher price would reduce its economic profit. We
know that economic profit would be lost because at a
higher price, the firm’s MR exceeds its MC. Similarly, the
firm could increase the quantity sold by reducing its
price, but this action too would fail to maximize
economic profit because a lower price would cause MC
to exceed MR.

It is worth emphasizing that the monopolist does not
have a supply curve like the perfectly competitive firm.°
As we learned in Chapter 8, the perfectly competitive
firm’s profit-maximizing quantity changes as the market
price changes for reasons beyond the firm’s control. As
the market price changes, we observe different quantities
supplied by the perfectly competitive firm at each price.
The monopolist, on the other hand, chooses the market
price to maximize its economic profit. As a result, the
price charged does not fluctuate for reasons beyond the
monopolistic firm’s control. Therefore, the only relevant
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combination of output and price for a monopolist is the
one that it chooses to maximize its economic profit. It is
not possible to trace out a series of combinations of price
and quantity supplied in the case of the monopolist.

In addition, the economic profits that the monopolist
earns may persist even in the long run due to the barriers
to entry that prevent competitors from entering the
market.” In the case of perfect competition, economic
profits serve as a signal to firms outside the industry to
enter. The lack of entry barriers leads to a rise in the
market supply and a reduction in the market price until
the economic profits are eliminated. No such elimination
of the economic profits can occur in the case of pure
monopoly. Although the monopolist is protected from
competition, its economic profits are not guaranteed. If
consumer demand falls then the market demand curve
will shift to the left, which may eliminate the economic
profits.® Similarly, a rise in production costs may occur,
which would cause the ATC curve to shift upwards.’ The
result again would be a reduction in economic profits.

These possibilities lead us to consider additional
scenarios that may face the monopolist in the short run.
Figure 9.9 represents the case where a monopolist is
operating at the break-even point.
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Figure 9.9; Case 2 — The Monopolist at the Break-Even Point (P = ATC)
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In Figure 9.9, the firm maximizes its economic profit
by producing 45 units of output. This output level
corresponds to the MR = MC intersection, and the price
of $12 per unit at this output level is clearly above AVC. In
fact, at Q = 45 units, the price equals the ATC. As a result,
the firm’s TR is $540 (= $12 per unit times 45 units) and
the firm’s TC is $540 (= $12 per unit times 45 units). Its
economic profit is, therefore, equal to zero and so it is not
represented as a shaded area in the graph. It should be
recalled that this situation is acceptable to the monopolist
because the firm is covering all its costs, including the
opportunity cost of producing in this industry. Greater
economic profits are always desired, of course.

Figure 9.10 shows another scenario in which the
monopolist maximizes its economic profit by producing
42 units of output.
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Figure9.10: Case 2— The Monopolist Operating at a Loss (ATC > P> AVC)
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At that output level, MR = MC but also the profit-
maximizing price of $10 is above the AVC of $6. The
firm’s TR in this case is $420 (= $10 per unit times 42
units), and the firm’s TC is equal to $504 (= $12 per unit
times 42 units). The economic profit then is equal to -$84
(= $420 - $504), which is also equal to the area of the top
shaded box in Figure 9.10. If the firm is suffering a loss
as indicated by its negative profit, then why does the firm
operate in the short run? The reason is that the loss from
shutting down would be even larger. As we discussed in
Chapter 8, whenever a firm shuts down in the short run,
its economic profit is equal to -TFC. The TFC can be
calculated as the product of the AFC and the level of
output. In this case, the TFC is equal to $252 (= $6 per
unit times 42 units), which is also equal to the combined
area of the two shaded regions in Figure 9.10. Clearly, an
economic profit of -$252 is much worse for the firm than
an economic profit of -$84. Therefore, the monopolist
will choose to operate in the short run at a loss.
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The next case we will consider is one in which the
monopolist maximizes its economic profit by producing
37 units of output as shown in Figure 9.11.

Figure 9.11: Case 4 — The Monopolist at the Shut Down Point (P = AVC)
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In this case, the firm charges a profit-maximizing price
of $8 per unit, which is also equal to the firm’s AVC at
this output level. Because the shutdown rule states that
the firm will produce where MR = MC if P is greater than
or equal to AVC, we conclude that the firm will operate in
this case. The firm’s TR in this scenario is equal to $296 (=
$8 per unit times 37 units). The firm’s TC is equal to $518
(= $14 per unit times 37 units). Therefore, the economic
profit is equal to -$222. In addition, the firm’s TFC is
equal to $222, which may be calculated as the product
of AFC (= $6) and Q (= 37 units). Therefore, if the firm
shuts down, it will suffer an economic loss of $222 (=
-TFC), which is exactly equal to its loss from operating. In
Figure 9.11, the shaded region represents both the TFC
and the economic loss from operating. Even though the
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firm is indifferent between operating and shutting down,
we conclude that the firm operates.

Another way to argue that the firm is indifferent
between operating and shutting down is to note that the
firm is earning just enough revenue to cover its TVC.
The firm’s TVC is equal to $296 because TVC may be
calculated as the product of AVC (= $8) and Q (= 37
units). In other words, the firm can just pay wages out of
revenue so it is only the TFC that it cannot cover when it
operates.

The final case that we will consider for the short run is
the case in which the monopolist decides to shut down
as shown in Figure 9.12.

Figure 9.12: Case 5— The Monopaolist Shuts Down in the Short Run [P < AVC)
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In this case, the firm produces no output because the
price of $6 per unit, which is directly above the MR =
MC intersection, is below the AVC of $7 per unit. Because
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the monopolist shuts down, its TR is $0 and its TVC is
$0. It must still pay its TFC and so its economic profit is
equal to -TFC. As always, the TFC may be calculated as
the product of AFC and Q, which is here equal to $272 (=
$8 per unit times 34 units). The firm’s economic loss of
$272 is depicted as the top shaded box in Figure 9.12. If
the firm were to produce 34 units and charge a price of $6
per unit, then its economic loss would be much greater.
In that case, the monopolist’s TR would be $204 (= $6 per
unit times 34 units), its TC would be $510 (= $15 per unit
times 34 units), and its economic profit would be -$306
(= $204 - $510). The economic loss in that case would
be equal to the combined area of the two shaded boxes in
Figure 9.12. As a result, the firm opts to shut down and
limit its losses to the TFC.

Implications for Efficiency and the Long Run

The five cases that we considered in the previous section
are all possible scenarios that the monopolist will face in
the short run. As we observed, it is only in cases 1-4 that
the monopolist will operate in the short run. Whenever
price falls below AVC, as in case 5, the firm shuts down.
The reader might wonder which of these cases is
possible in the long run. In the long run, the firm will
withdraw its capital and exit the industry if it is
experiencing economic losses. Cases 3-5 all include
economic losses and so these cases cannot apply to the
monopolist in the long run. On the other hand, cases 1
and 2 involve an economic profit that is greater than or
equal to zero. As we have seen, an economic profit of
zero will be acceptable even to a monopolist in the long
run because all costs are being covered, including
opportunity costs. Furthermore, we have seen that
barriers to entry make long run economic profits a real
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possibility because competitors cannot enter and drive
down the price. Therefore, either of these two cases is a
possible long run equilibrium.

Our next task is to consider the efficiency implications
of monopoly markets. We have seen that perfectly
competitive markets achieve economic efficiency in the
sense that they lead to least-cost production (productive
efficiency) and the appropriate quantity of the good
produced (allocative efficiency). They also maximize the
total of consumer surplus and producer surplus. It is
worth asking whether monopoly markets achieve the
same desirable outcomes.

Figure 9.13 allows us to compare the efficiency effects
for the cases of pure monopoly and perfect competition.

Figure 9.13: The Harberger Triangle and the
Rectangle of Redistribution in Monopolistic Markets
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In Chapter 8, we learned that the marginal cost (MC)
curve of a perfectly competitive firm is the same as the
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perfectly competitive firm’s supply curve (for MC above
minimum AVC). It followed that the aggregation of the
MC curves of all the perfectly competitive firms in the
industry would yield the market supply curve. If we
assume that the monopolist operates with the same
production technology as the perfectly competitive firms,
then we can assume that the monopolist’s MC curve is
identical to the market supply curve that would emerge
if the market was perfectly competitive. For this reason,
the monopolist’s MC curve in Figure 9.13 is also labeled
as a perfectly competitive market supply curve (= S). This
approach allows us to compare the efficiency effects of
the two market structures on the same graph.

If the market is perfectly competitive, then the
equilibrium outcome is given by the intersection of
market supply and market demand. The equilibrium
price in that case would be P and the equilibrium
quantity would be Qc in Figure 9.13. If the market is

monopolistic, on the other hand, then the monopolist
produces Qm where MR and MC intersect and charges a

price of Py as shown on the market demand curve above

that point. Clearly, the monopolist produces a smaller
quantity and sells it at a higher price than would emerge
in a perfectly competitive market. The failure to produce
where marginal benefit (represented by demand) and
marginal cost intersect indicates that the monopoly
market does not achieve allocative efficiency. Indeed,
this result is the main reason that neoclassical
economists object to monopoly markets. Unlike
consumers who tend to complain about high monopoly
prices, neoclassical economists tend to focus much more
on the fact that monopolies do not produce as much of
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the product as would be produced in a perfectly
competitive market.

The monopoly firm also fails to achieve least-cost
production. If we look back at Figure 9.8, for example, in
which the firm is enjoying economic profits, we can see
that the price charged is clearly above the minimum
ATC, which exists at the intersection of MC and ATC. If
the firm was to produce more, then its ATC would fall
due to further specialization within its production plant.
It chooses not to expand production, however, because
holding back production allows the firm to raise the
price by more than enough to make up for the higher
unit cost.

Returning to Figure 9.13, we can also see that the
reduction in output that occurs in the monopoly market
leads to a loss of consumer surplus and producer surplus.
The reader should recall that the consumer surplus is
equal to the area above the current price and below the
demand curve. In this case, the increase in price that the
monopolist pursues causes the consumer surplus to
shrink by the amount of the shaded rectangle and the top
shaded triangle. The top shaded triangle, however,
represents a pure loss to society because it corresponds
to the reduction in quantity that accompanies the
monopolization of the market. These units are not
produced anymore and so this consumer surplus is
completely lost. The shaded rectangle, however,
corresponds to units that are still produced in the
monopoly market. This area represents a transfer to the
producers in the form of producer surplus. For this
reason, the shaded rectangle is referred to as the
rectangle of redistribution. These units are still sold but
now at the higher monopoly price.
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The reader should recall that producer surplus is
represented as the area below the current price and
above the supply curve (or the marginal cost curve). The
reduction in output that occurs with the monopolization
of the market thus leads to the loss of the bottom shaded
triangle in Figure 9.13. Because these units of output are
no longer produced, this producer surplus is simply lost.
This loss of producer surplus, of course, raises the
question as to why the monopolist would restrict output
when it leads to a loss of producer surplus. The reason is
that this reduction in output makes possible a rise in
price, which allows the monopolist to capture a
significant part of the consumer surplus. A net gain for
the monopolist is the result.

What happens in this case is that the total surplus (TS)
that society realizes shrinks due to the loss of consumer
surplus and producer surplus. This loss of TS represents
an efficiency loss from the monopolization of the
market. The two shaded triangles in the graph represent
the deadweight loss of monopoly. The larger triangle
formed from the combination of these two smaller
triangles is called a Harberger Triangle after the
American economist Arnold Harberger for whom it is
named. In summary, the total economic pie shrinks due
to the monopolization of the market even as the
monopolist grabs a larger share for itself at the expense
of consumers.

Additional characteristics of monopoly markets also
strengthen the case that such markets tend to be
inefficient. Specifically, monopolistic firms have an
incentive to incur additional costs to maintain the
barriers to entry that keep competitors out of their
markets. Firms may hire lobbyists to pressure lawmakers
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to extend their patents and copyright protection.
Lawyers may be hired to initiate lawsuits against those
believed to be infringing on the firm’s rights of
ownership of patents and copyrights. Because these
expenses are incurred to protect the firm’s economic
profits rather than to increase production, they are
regarded as wasteful from a social perspective.
Neoclassical economists label these efforts to
appropriate benefits that exceed the economic cost of the
required resources as rent-seeking activities. To the
extent that these legal barriers to entry encourage
innovation, that benefit may provide some economic
justification for these expenses. Any costs that exceed
what is needed to encourage innovation, however, are
regarded as socially wasteful in neoclassical theory.

In terms of long run economic growth, monopolies are
also often accused of being technologically backwards.!°
That is, because they are not subject to competitive
pressure, the claim is made that they will not have the
incentive to innovate and keep production costs down in
the same way that a perfectly competitive firm would. An
example of a large firm that lost considerable market
share due to a failure to innovate is General Motors.
Although it was not a pure monopoly in the American
automobile market given the presence of other large
automakers, it was the market leader in the mid-
twentieth century. Its failure to keep up with market
trends caused it to lose considerable market share to
Japanese auto producers as Japanese auto companies
began selling smaller, more fuel-efficient cars in
response to the rise in gas prices in the 1970s. Another
interesting example of the tendency of large
corporations to stagnate technologically is U.S. Steel’s
refusal to develop a new steel beam known as a Grey
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beam at the beginning of the twentieth century. By 1926,
U.S. Steel was secretly producing the Grey beam in
violation of Bethlehem Steel’s patent rights. Eventually,
U.S. Steel was forced to pay royalties to Bethlehem Steel
in exchange for permission to produce the Grey beam.'!

Natural Monopoly and Price Discriminating
Monopoly

Opverall, monopolies appear to be economically
inefficient. Nevertheless, we can identify some
exceptions to this general rule. One example is when a
natural monopoly exists. As we have seen, natural
monopolists enjoy an economic cost advantage due to
economies of scale. It is this cost advantage that allows
them to dominate the market. If significant economies of
scale exist in an industry, then our assumption breaks
down that the MC of the monopolist is the same as the
market supply curve in a perfectly competitive market.
With significantly lower per unit production costs, the
natural monopolist may end up being more efficient than
the perfectly competitive market.

As we discussed earlier in this chapter, a natural
monopolist enjoys falling LRAC over a large range of
output. Public utilities are frequently cited examples of
natural monopolies. The startup costs are very large and
so these costs are spread out over a large quantity of
output. Most areas are served by a single electric
company, a single natural gas company, and a single
water company. Imagine the inefficiencies that would
arise if many suppliers each had their own electrical
wires, gas lines, and water delivery systems. Consider the
case of an electric company that enjoys large economies
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of scale in production and so monopolizes the local
electricity market. This case is depicted in Figure 9.14.

Figure 9.14: A Natural Monopaoly in the Electricity Industry
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In Figure 9.14, the quantity of output is measured in
millions of kilowatt hours (kwh) used per month. The
price and unit costs are measured in dollars per kilowatt
hour. Economies of scale are clearly present as can be
seen from the declining LRMC and LRAC curves. The
monopolist also faces a downward sloping demand curve
and has a corresponding MR curve that declines more
quickly than price. If the monopolist is allowed to operate
freely, it will maximize its economic profit by selling 20
million kwh at a price of $0.20 per kwh. Because the
monopoly price (Pm) exceeds LRAC at 20 million kwh,

clearly the monopolist will earn an economic profit.

Even though the natural monopolist has an economic
cost advantage, its desire to maximize its economic
profit might prevent the firm from operating as
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efficiently as possible from a social perspective. For this
reason, arguments in favor of public regulation of
privately owned monopolies are sometimes made. If
regulation is chosen, then a state regulatory board would
most likely require the natural monopolist to set its price
below the profit-maximizing price of $0.20 per kwh.
Two possibilities are depicted in Figure 9.14. One
possibility is to require the electricity provider to charge
a price equal to LRMC ($0.05 per kwh in this example)
as is the case in a perfectly competitive market in long
run equilibrium. This regulatory strategy is known as
marginal cost pricing. If the firm is also required to
produce the perfectly competitive level of output of 29
million kwh, then the price is much lower and the
quantity sold is much higher than in the profit-
maximizing outcome. The problem is that the regulatory
board has forced the monopolist to suffer losses as
indicated by the fact that the price charged is below
LRAC at that output level.

An alternative regulatory strategy is to require the
monopolist to charge a price equal to LRAC. This
regulatory strategy is known as average cost pricing and
guarantees that the firm will earn an economic profit of
zero. If the firm charges a price of $0.10 per kwh and
produces an output level of 25 million kwh, then the
firm will break even. This pricing rule leads to a larger
quantity of output sold than in the monopoly outcome
but not as much as the marginal cost pricing rule. It also
leads to a lower price than the monopoly price but one
that is higher than the perfectly competitive price. It thus
represents a compromise between the two possible
outcomes that is still acceptable to the natural
monopolist, even in the long run since economic profits
are zero.
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Another possible scenario in which a monopolist may be
more efficient than the basic model occurs when the
monopolist can engage in price discrimination. Price
discrimination refers to the practice of charging
different prices to different consumers of the same
product. For example, student discounts on restaurant
meals or movie tickets are good examples of price
discrimination. Regular customers must pay full price
but the students are given a discount to encourage them
to patronize specific establishments. Senior discounts on
restaurant meals and kids’ menus are other examples.
Additional examples include bulk discounts. When a
consumer buys a 24-pack of soda, for example, she will
generally pay a lower price per can than if she purchases
a 6-pack of soda.

The examples of price discrimination cited above involve
different groups of consumers being charged different
prices based on some distinguishing characteristic of the
consumer or the quantity that is purchased. The purest
form of price discrimination, however, occurs when
every consumer in a market is charged the maximum
price she is willing and able to pay. This form of price
discrimination is referred to as perfect price
discrimination because it is only possible when the
seller can perfectly discriminate between consumers. For
this form of price discrimination to occur, the firm must
be a monopolist. If competitors can charge lower prices
than the maximum that the consumers are willing and
able to pay, then this pricing strategy will be undermined
very quickly. The monopolist must also have complete
knowledge of the market demand curve. Otherwise, it
will be impossible to identify the maximum prices that
consumers are willing and able to pay. Finally, it must be
impossible for consumers to resell the units they



510 DANIEL E. SAROS

purchase.'? If a consumer who is willing and able to pay
a low price can turn around and sell that unit to a
consumer who is willing and able to pay a much higher
price, then the monopolist may fail to make the sale to
the consumer who is willing and able to pay the high
price, particularly if the consumer who resells the unit
charges a slightly lower price for that unit.

Figure 9.15 shows the case of a monopolist that is
capable of perfect price discrimination."

Figure 9.15: Perfect Price Discrimination

$/Q

P, =59
P,=$8
=87}
P,=S6] |
|

ATC=84}d

ATC

The major difference between this graph and the graph
of the single pricing monopolist is that this monopolist’s
MR curve is identical to the demand curve facing the
firm. With a single pricing monopolist, the MR curve is
steeper than the demand curve because the firm must cut
the price on all units sold to sell another unit. When the
monopolist can perfectly price discriminate, however, it
does not need to cut the price on other units sold to sell
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one additional unit. As a result, the MR of an additional
unit is the same as the price. Therefore, the market
demand curve and the MR curve are the same in the case
of perfect price discrimination. In Figure 9.15, the first
unit is sold for $9 per unit, which is the maximum price
that a consumer is willing and able to pay for that unit.
The second unit sells for $8. Notice that the first unit
still sells for $9 even though the second unit sells for $8
because perfect price discrimination occurs in this case.
The MR of the second unit then is $8 because TR rises by
the full amount of the price of that unit. The third, fourth,
and fifth units sell for $7, $6, and $5, respectively. Notice
that the monopolist will stop producing at 5 units because
at this point MR = MC. The firm’s TR is calculated as the
sum of the different prices charged as follows:
TR=9+8+7+6+5=8§35

The monopolist’s total cost is calculated as it always is. If
we multiply the ATC at the profit-maximizing output by
the quantity produced, then the TC is equal to $20 (= $4
per unit times 5 units). The firm’s economic profit then
is equal to $15 (= $35 - $20).

Because the perfectly price discriminating monopolist
can charge the maximum price the consumer is willing
and able to pay, the firm appropriates the consumer
surplus that consumers normally enjoy when they pay
the single market price. This transfer to the monopolist
allows the monopolist to increase its economic profit at
the expense of the consumer. This result is important
because it demonstrates that price discrimination is not a
practice that is adopted to help special groups like senior
citizens, parents with small children, and college
students. The practice is adopted because it maximizes
economic profits. By charging lower prices to senior
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citizens and kids and higher prices to everyone else, a
restaurant can appropriate (at least in part) the smaller
consumer surpluses of the senior citizens and children
and the larger consumer surpluses of everyone else.

We can also see that a perfectly price discriminating
monopolist is more efficient than a single pricing
monopolist. Specifically, if we assume once more that the
MC curve of the monopolist is the same as the market
supply curve if the market was instead perfectly
competitive, then we can evaluate the efficiency effects
of price discriminating monopoly relative to perfect
competition. In Figure 9.15, the perfectly competitive
equilibrium can be found at the intersection of the
market demand curve and the MC curve of the
monopolist (i.e., the perfectly competitive supply curve).
The perfectly competitive output level is 5 units of
output, which is the same as the profit-maximizing
output of the price discriminating monopolist. In other
words, the price discriminating monopolist achieves
allocative efficiency. It fails, however, to achieve least-
cost production because the ATC of $4 per unit is above
the minimum ATC, which occurs at the intersection of
the ATC and MC curves. The implication is that perfect
price discrimination does not shrink the economic pie,
but it does redistribute a large part of the pie away from
consumers and towards the monopolist.

Government Policy Regarding Monopoly

Because monopolists tend to operate inefficiently, the
question arises as to how society should respond when
monopolistic markets emerge. We can identify five
possible responses. Each response may be associated
with a specific school or schools of economic thought.
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1. The Austrian and Randian perspectives: Allow
private monopolies to thrive without
government intervention.

2. The conservative neoclassical perspective:
Divide inefficient monopolies into competing
firms by enforcing antitrust laws.

3. The liberal neoclassical perspective: Publicly
regulate privately owned natural monopolies
and divide monopolies into competing firms
with even stricter enforcement of antitrust laws.

4. The statist perspective: Create public
monopolies through nationalization (state
acquisition)

5. The traditional socialist perspective: Grant the
power to bodies of working people to
cooperatively plan production in monopoly
firms in coordination with other bodies of
working people and consumers.

We can place each of these views along the political
spectrum ranging from far right to far left as shown in
Figure 9.16.
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Figure 9.16: The Range of Government Policies Regarding Monopoly
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We will briefly discuss each of these responses beginning
with the neoclassical perspectives since we have already
explored the neoclassical theory of monopoly in detail.
According to conservative neoclassical economists, the
ideal market structure is the perfectly competitive one.
Therefore, efficiency can be enhanced by breaking up
monopolies into  competing firms, effectively
transforming a monopolistic market structure into a
perfectly competitive market structure. The notion that
government intervention can be used to create a more
competitive environment is one that has a long history
in the United States. The 1890 Sherman Act was the first
major piece of federal legislation to outlaw unreasonable
restraints of trade. In the early twentieth century, federal
action was taken against Standard Oil, US. Steel,
American Tobacco, and other firms because they had
allegedly established illegal monopolies in their
industries. The Clayton Act of 1914 and the creation of
the Federal Trade Commission (FTC) that same year to
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enforce the nation’s antitrust laws further strengthened
this instrument of federal control over markets. The
conservative neoclassical perspective takes seriously the
benefits of perfect competition, but its proponents prefer
that this federal tool be used conservatively (i.e., only
when a clear and convincing case can be made that a
monopoly is firmly established in a specific industry and
is harming consumers).

The liberal neoclassical perspective advocates even
stricter enforcement of the nation’s antitrust laws as well
as public regulation of privately owned natural
monopolies. Again, the aim is to force the natural
monopolist to produce a larger output and charge a
lower price than its profit-maximizing choices of these
variables. In theory, successful regulation using average
cost pricing or marginal cost pricing rules will move the
industry closer to the perfectly competitive outcome.
Conservative neoclassical economists tend to object to
regulation because regulatory boards are susceptible to
regulatory capture.'* That is, these boards may come
under the influence of the monopolist itself, which can
use the coercive power of government to impose its will,
thereby creating an even worse situation than that which
exists in an unregulated environment. In addition to
their advocacy of public regulation of monopolies,
liberal neoclassical economists have a lower threshold at
which point they advocate antitrust action against
potential violators. The remaining perspectives on
responses to monopoly are discussed in the next two
sections.

The Austrian and Randian Critiques of Neoclassical
Monopoly Theory
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The Austrian and Randian perspectives of monopoly
theory and antitrust laws are similar and so have been
treated together. Differences do exist among adherents
of these worldviews, but their commonalities are much
greater than the differences. The former chairman of the
Federal Reserve Board, Alan Greenspan, was once a
member of Ayn Rand’s inner circle. His perspective on
U.S. antitrust laws represents the Randian perspective
quite well."” Specifically, Greenspan challenges the
conventional view of the western railroad monopolies
that operated in the late nineteenth century. The western
railroads have been accused of operating independently
of competition even though many were poorly built.
Greenspan argues, however, that their monopoly power
derived from government subsidies and government
restrictions.

According to this Randian perspective, if a single firm
becomes dominant in an industry, that fact alone is not
reason enough to oppose its existence. Assuming its
dominance is the result of its own efficient operation
and competitors are free to enter the industry and
compete, then the monopolist should not be punished
for its success. The only objectionable monopoly,
according to this view, is a coercive monopoly. A
coercive monopoly is one that maintains its dominance
due to legal restrictions that prevent competitors from
entering. Once such restrictions are removed, a free
capital market will ensure that competitors will enter the
industry if they expect that they can compete with the
monopolist, argues Greenspan. If the monopolist
remains the dominant firm even in the presence of a free
capital market, then it will not necessarily have its profits
reduced. If the firm is highly efficient and keeps
production costs low, then its profit margins may be
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large. Greenspan argues that a free capital market only
ensures that a monopolist that earns big profits by
charging high prices will soon face competition that
drives those profits down. He identifies ALCOA as an
example of a monopoly firm that maintained its
monopoly in the market for aluminum for many years
prior to World War II due to cost-cutting and efficiency
rather than high prices. This opinion contrasts with our
earlier suggestion that ALCOA's control of a key
resource was the source of its market power. In
summary, a monopolist should never be punished when
it achieves and maintains its dominance in an
environment of free competition and voluntary
exchange.

The Austrian critique of neoclassical monopoly theory
resembles the Randian critique. D.T. Armentano, for
example, explains that neoclassical economists have
placed great emphasis on non-legal barriers to entry like
economies of scale and commercially successful product
differentiation as sources of monopoly power.'®
Examples of product differentiation include the annual
models of automobile companies. Armentano explains
that consumers clearly prefer to pay the higher prices
that accompany such differentiation. Similarly,
consumers could pay the higher prices of firms that do
not enjoy scale economies if they wished to do so. From
the consumer’s perspective, resources are allocated
efficiently and so to use antitrust laws against such firms
is in complete opposition to the wills of consumers.
Armentano also warns against evaluating the efficiency
of monopoly markets against the neoclassical model of
perfect competition. He explains that the perfectly
competitive model is completely static (i.e., devoid of
time and process). As a result, all the features of actual
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competition, such as product differentiation, advertising,
price discrimination, and innovation, are treated as
monopolistic practices that lead to the misallocation of
resources. If we regard all such activities as monopolistic,
then most competitive interaction will be viewed as
requiring government intervention, in Armentano’s
view.

Along similar lines, Armentano explains how the
Austrian economist Murray Rothbard argues that it is
not possible to conceptually distinguish between a
monopoly price and a free market competitive price. If
we compare the price of a good in a competitive market
with the price of a good in a monopolistic market, then
we are simply comparing the prices of two different
goods. If consumers are willing to pay a higher price for
one of the goods, then the price paid is consistent with
the supply and demand for that good just as the lower
price is consistent with the supply and demand for that
good. Additionally, if the market price of a good rises
over time, why should we assume that the initial price is
the competitive price and the new price is a
monopolistic one? All free market prices ultimately
emerge from the interaction of supply and demand and
attempts to label some prices as monopoly prices and
other prices as competitive prices are simply efforts to
justify government interference in the free market.

The Marxian Theory of Monopoly Capital

Marxian economists have also constructed analyses of
monopoly capital. These analyses have been
complicated, however, by the fact that Marx primarily
investigated the conditions of competitive capitalism.
Nevertheless, he did recognize the tendency towards
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monopoly within capitalist industries. One source of this
tendency, Marx refers to as the concentration of capital.
As an individual enterprise accumulates capital over
time, it grows as it devotes a portion of its profits to
expansion. The centralization of capital, on the other
hand, refers to the tendency of strong, productive
enterprises to absorb weaker, less productive enterprises
and may be an important factor during capitalist crises.
The process is never complete, however, as competition
between large capitalists inevitably breaks out again. In
Marx’s view, competition gives rise to monopoly and
monopoly gives rise to competition.

When Marxian economists have referred to “monopoly
capital,” the phrase has been used more generally than
the strict neoclassical definition of a single seller in a
market for which no close substitutes exist and in which
barriers to entry keep competitors from entering.
Instead, it seems to refer to industries in which the
concentration and centralization of capital have become
so great that the law of value no longer prevails. That is,
a monopoly capitalist must have the power to increase
the price of a commodity above the value that would
prevail if the market was intensely competitive. In other
words, the monopoly price will be higher than the
competitive price that would be charged if the value of
the commodity was determined by the SNALT embodied
in it. Marxian economists have not put forward an
explanation of any economic law that would determine
the magnitude of the difference between the monopoly
price and the competitive value.

Because of the difficulties associated with the
identification of a precise economic law to explain the
difference between monopoly price and competitive
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value, Marxian economists have concentrated more on
general qualitative analyses of monopoly capital. The
most famous of these analyses is Paul Baran and Paul
Sweezy’s Monopoly Capital (1966). Baran and Sweezy
argue that over time within capitalist societies a
persistent rise in the economic surplus occurs, which is
simply the difference between the total social product
and the cost of producing it. Because of income
inequality, insufficient aggregate demand exists to
absorb the surplus. Capitalist consumption and
investment are not sufficient to absorb the surplus, and
so stagnation is the expected outcome of monopoly
capitalism. Some counteracting forces do exist, however,
which include the sales effort. The sales effort refers to
advertising and product differentiation, which may
stimulate demand to a certain degree but which mainly
create an enormous amount of waste. Government
expenditure is the other major counteracting factor that
Baran and Sweezy discuss. Because capitalists have a
major influence over government officials, however, they
emphasize military expenditures much more than
spending on social programs and public assistance
because the latter might threaten the class structure of
society.!”

In 2006, John Bellamy Foster and Fred Magdoff argued
that the stagnation problem that Baran and Sweezy
identified as consistent with the monopoly capital phase
had worsened. While the counteracting factors are
“superficial, weaker, and self-limiting,” the stagnation
tendency is “deeply rooted, powerful, and persistent.” At
the same time, Foster and Magdoff argue that the
capitalist system has found new ways to offset (at least
partly) the stagnation tendency of monopoly capital.
They explain that the explosive growth of finance has led
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to a new hybrid phase of the capitalist system that they
refer to as monopoly-finance capital. They explain that
the massive growth of finance has led to new outlets for
the economic surplus in the finance, insurance, and real
estate (FIRE) sectors in the form of new investment in
office buildings and equipment. This counteracting
factor was limited, however, in that most money capital
has been used for speculation in the financial markets
rather than for real investment in productive capacity.
Due to the inconsistent connection between the financial
sector and the industrial sector, the financial explosion
has been unable to compensate for the stagnation
tendency of monopoly capital enough to revive the rapid
accumulation of capital.'®

Following the Economic News

The major producer of beer in South Africa, South
African Breweries (SAB), had a market share of around
98 percent in 2007." For all practical purposes, SAB had
acquired a monopoly in the South African beer market.
The firm is engaged in price discrimination with
different prices charged in different regions as well as
between urban and rural areas. The South African
Competition Commission investigates restrictive
business practices within the country. According to the
Competition Commission’s economic expert Simon
Roberts, who has analyzed company documents, the
firm’s pricing strategy has involved “determining what
the market can bear.” According to Roberts, SAB was
charging the highest prices it could in some areas with
the hope of balancing out other areas. In other words,
the firm has tried to charge the maximum that
consumers are willing and able to pay, which is perfectly
consistent with price discrimination. A major problem
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that SAB encountered, however, with this pricing
strategy is that the pricing of beer was so different across
regions that it gave rise to so-called “runners.” That is,
some distributors would purchase beer from cheaper
regions and resell them in more expensive regions to
make a profit. As we learned earlier in this chapter, resale
must be impossible if perfect price discrimination is to
occur. Although the case involving SAB is not a case of
perfect price discrimination, clearly the reselling of the
beer in different regions has interfered with the
company’s strategy of imperfect price discrimination.
Due to complaints that liquor wholesalers and retailers
brought to the Competition Commission in 2004, a
special tribunal agreed to hear the complaints until
August 16, 2013.%°

Summary of Key Points

1. A monopolist is a single seller in a market for
which no close substitutes exist and into which
competitors cannot enter due to barriers to
entry.

2. Barriers to entry include copyrights, patents,
licenses, ownership of key inputs, and economies
of scale.

3. For a single-pricing monopolist, MR falls faster
than price because the firm must cut the price
for all units sold to sell another unit.

4. The profit-maximizing output for the
monopolist occurs where MR = MC, and the
price charged is set above this output level on the
market demand curve.

5. The monopolist will operate in the short run if
the price is at least as great as AVC. The firm will
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operate in the long run if the price is at least as
great as ATC.

6. Single pricing monopolists fail to achieve
allocative efficiency and productive efficiency.

7. Natural monopolies and perfectly price
discriminating monopolies can offset some of
the inefficiencies of single pricing monopolies.

8. The possible government policies to address
monopolization range from laissez-faire to
outright nationalization or support for worker
control.

9. The only kind of monopoly that is objectionable
according to Austrian and Randian thinkers is
one that is the product of government entry
barriers (i.e., a coercive monopoly).

10. According to Marxian economists, stagnation is
the dominant tendency in the monopoly phase
of capitalism, but it is mitigated by the sales
effort, government spending, and the expansion
of finance.

List of Key Terms
Monopolies

Price-setter

Natural monopoly
Rectangle of redistribution
Harberger triangle
Rent-seeking activities

Marginal cost pricing



524 DANIEL E. SAROS

Average cost pricing
Price discrimination
Perfect price discrimination
Regulatory capture
Coercive monopoly
Monopoly capital
Concentration of capital
Centralization of capital
Economic surplus

Sales effort
Monopoly-finance capital
Problems for Review

1.Suppose a monopolist reduces the price of its product
from $8 per unit to $5 per unit. The quantity demanded
of its product subsequently rises from 200 units to 350
units. Calculate the marginal revenue. (Hint: Strictly
apply the definition of marginal revenue in this case.) Is
the firm operating in the elastic or inelastic portion of
the linear demand curve? How do you know?

2. The first two columns in the table below represent the
demand schedule facing a pure monopolist. Complete
the rest of the table using MS Excel.
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Problems for Review: Problem 2

a P | TR VR T ATC | MC =
0 7 . 2

1 66 45

2 62 | [ eo

3 58 | [ 70

s 58 | [ as

5 50 | | 105

d o e
7 2 170

[ 38 220

9 P 280

10 0 | 360

3. At which output level and price will this monopolist
maximize economic profits? How do you know?

4. Create a single graph in MS Excel using the data above
that shows the demand curve (D), the marginal revenue
curve (MR), the marginal cost curve (MC), and the
average total cost curve (ATC). Be sure to label both axes.

5. Using the graph below, identify the following,
assuming the firm maximizes its economic profit in the
short run:

+ Output

+ Price

+ Total revenue

+ Total cost

+ Economic profit

+ Will the firm operate in the short run?
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Problem #5

6. Using the graph below, identify the following,
assuming the firm maximizes its economic profit in the
short run:

+ Output

+ Total revenue

+ Total cost

+ Economic profit

+ Will the firm operate in the short run?

o What is the firm’s total fixed cost?

Problem #6
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13.

PRINCIPLES 527

Notes

Bagdikian (2004), p. 72.
Ibid. Pp. 72.

Rys, Dan. “A Brief History of the Ownership of the Beatles
Catalog.” Billboard. January 20, 2017. Web. Accessed on May 7,
2018. https://www.billboard.com/articles/columns/rock/
7662519/beatles-catalog-paul-mccartney-brief-history-
ownership

Ibid.

This example is a commonly cited example in neoclassical
textbooks. See Hubbard and O’Brien (2019), p. 512.

McConnell and Brue (2008), p. 430, offer a graphical method of
demonstrating this point.

Bade and Parkin (2013), p. 407, emphasize that a monopolist’s

economic profits may persist indefinitely.

McConnell and Brue (2008), p. 431-432, mention that a
demand reduction can threaten monopoly profits.

Bade and Parkin (2013), p. 407, consider an example of a rise in
fixed cost that may cause monopoly losses.

Hubbard and O’Brien (2019), p. 522, point out that
disagreement on this issue exists with some economists, like
Joseph Schumpeter, arguing that firms with greater market
power have the resources to test out new products in the
marketplace and other economists arguing that the greatest
innovation originates with small firms.

Hessen (1975), p. 267-269.

McConnell and Brue (2008), p. 437, identify the required
conditions for perfect price discrimination.

This example is not a pure case of perfect price discrimination



528 DANIEL E. SAROS

14.

15.
16.
17.

18.
19.

20.

because of the use of discrete quantities. It does represent a
close approximation though.

See Chiang and Stone (2014), p. 232, for a discussion of George
Stigler’s views on regulation.

Greenspan (1967), p. 63-72.
Armentano (1978), p. 94-110.

A more complete description of Baran and Sweezy’s book may
be found in Hunt and Lautzenheiser (2011), p. 530-532.

Foster and Magdoff (2009), p. 63-67.

Cable, Jonathan. “SABMiller Says Heineken Calls Time on
Amstel Licence.” Reuters: London, March 13, 2007.

Most of the information in this section is from the following
source: Benjamin, Chantelle. “SAB Abused its Monopoly, Says
Economic Expert.” Mail €/ Guardian: July 22, 2013.



CHAPTER 10

THEORIES OF IMPERFECTLY
COMPETITIVE MARKETS

Goals and Objectives:

In this chapter, we will do the following:

1.

2.

8.

Construct two key measures of industry
concentration

Identify the key characteristics of monopolistic
competition in neoclassical theory

Explain how monopolistically competitive firms
behave in the short run and long run

Describe the social consequences of monopolistic
competition

Outline the key characteristics of oligopoly in
neoclassical theory

Explore several neoclassical oligopoly models
Investigate the game theoretic concepts of
dominant equilibrium and Nash equilibrium
Examine a Post-Keynesian markup pricing model

Two Measures of Industry Concentration

In this chapter we will explore imperfectly competitive
markets. These market structures fall in between the
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neoclassical ideal of perfect competition and its
antithesis of pure monopoly. The number of firms in an
industry is a major determinant of a market’s location
along the market power spectrum. Markets with many
firms (other things equal) are more competitive and are
considered to have less concentrated industries. Markets
with fewer firms (other things equal) are less competitive
and are considered to have more concentrated
industries.

In chapter 8, it was pointed out that imperfectly
competitive market structures include monopolistic
competition and oligopoly (see Figure 8.2).
Monopolistically competitive markets have relatively
low degrees of industry concentration whereas
oligopolistic markets have relatively high degrees of
industry concentration. Because the market power
spectrum is continuous, we require a measure of
industry concentration that allows us to identify the
degrees of market power in different markets relative to
one another. In this section, we will introduce two
different measures of industry concentration that many
economists use to compare different markets.

Before we construct these measures, we must introduce
a very important definition that will serve as the building
block for our measures of industry concentration. A
firm’s market share (S;) refers to the percentage of the
market’s total sales revenue for which the i largest firm
is responsible during a given period. For example, in a
specific industry, S refers to the second largest firm'’s
market share. Suppose that the second largest firm’s TR
is $10,000 per month (TR2) and the total revenue earned

in the entire market is $100,000 per month (TRpm). In
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that case, Sy is defined and calculated for this case as

follows:

10,000
Sy = 732 - 100 = 70k - 100 = 10

In this case, the second largest firm has 10% of the
market. It should be noted that the final calculation is 10
rather than 10%. That is, the 10% is implied. This point is
important because the correct calculations of the
measures that we construct require the omission of the
percentages to obtain the correct answer as we shall soon
see.

The first measure of industry concentration that we will
introduce is referred to as the four-firm concentration
ratio. Simply put, it is the combined market share of an
industry’s four largest firms. It is defined as follows:

Four — Firm Concentration Ratio= S|+ Ss + S3 + Sy

For example, suppose that an industry consists of the
following market shares: 10, 20, 30, 25, and 15. Notice
that these market shares sum to 100. Therefore, this
industry contains exactly five firms. The four-firm
concentration ratio in this case is 90 (= 30+25+20+15)
because the smallest firm is excluded. This market
appears to be highly concentrated because the four
largest firms control 90% of the market.

The four-firm ratio appears to provide a sound measure
of industry concentration. The larger it is, the more
concentrated the industry is. The smaller it is, the less
concentrated the industry is. A problem arises, however,
when we consider examples of a specific sort. For
example, consider two industries in which the market
shares are 50 and 50 in Industry A and 25, 25, 25, and 25
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in Industry B. In each case, the four-firm concentration
ratio is 100. This result suggests that the two industries
are equally concentrated. Our intuition, however, tells us
that the industry with only two firms is significantly
more concentrated than the industry with four firms.
The four-firm ratio appears to be a deficient measure in
the sense that it does not make distinctions between
different industries that are as precise as we would
prefer.

For this reason, we now introduce a second measure of
industry concentration that is free from the defects of
the four-firm ratio. The second measure of industry
concentration is called the Herfindahl-Hirschman
Index (HHI). It is named after the American economist
Orris Herfindahl and the German economist Albert
Hirschman. This measure is defined as follows for n
firms in an industry:

HHI =8+ 53+ 853+ ...+ 52

The reader should notice two key differences between
the four-firm ratio and the HHI. Unlike the four-firm
ratio, the HHI includes every market share in the
industry, not just the market shares of the largest four
firms. Additionally, each market share is squared before
the terms are added together. To understand why these
changes have been made, let’s return to our example
involving industries A and B from earlier. The HHI in
Industy A (HHIA) and in Industry B (HHIB) are

calculated as follows:

HHI,4 = 50% + 502 = 5000
HHIp = 25% + 25% + 25% 4 25% = 2500
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Whereas the four-firm ratio suggests that the two
industries are equally concentrated, the HHI indicates
that Industry A is twice as concentrated as Industry B.
This result is much more consistent with our intuition
and is an important reason to rely on the HHI,
particularly when one is trying to make careful
distinctions between levels of industry concentration. It
should now be clear as well why the HHI includes the
squaring of the market shares. The squaring technique
allows the larger market shares to count much more
heavily in the overall index than the smaller market
shares. The inclusion of all market shares also allows us
to obtain a more precise measure.

The HHI may also take on a much larger range of values
than the four-firm ratio. That is:

10,000 > HHI >0

In the extreme case in which a single firm has a market
share of 100, the HHI equals 10,000 (= 1002). This case is
the case of pure monopoly, and it should be noted that
this situation is the only one that leads to a HHI of
10,000. The four-firm ratio, however, is 100 just like we
found for Industries A and B. The lower extreme for the
HHI is just above zero. Clearly, the only way to have a
HHI of 0 is for all firms to have zero market shares,
which means that the market simply does not exist.
Therefore, for any existing markets, the smallest HHI is
just above zero. Such a market would be very close to
being perfectly competitive due to the huge number of
very small firms. It is important not to focus on the
specific value of the HHI. The index value by itself means
rather little. What is important is the index value of one
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industry relative to another. The higher the index value
is, the more concentrated is the industry.

The Antitrust Division of the United States Justice
Department considers a HHI below 1,500 to be an
unconcentrated industry, a HHI between 1,500 and
2,500 to be a moderate degree of concentration, and a

HHI above 2,500 to be a high degree of concentration.’

Using data from the Economic Census provided by the
United States Census Bureau,> we consider a few
examples of unconcentrated industries shown below:

« In 2002, the four-firm concentration ratio in
animal food manufacturing was 39.3 and the
HHI for the 50 largest firms was 636.6.°

+ The 2002 four-firm ratio in flour milling and
malt manufacturing was 38.2 and the HHI for
the 50 largest firms was 524.4.

+ The 2002 four-firm ratio in sugar manufacturing
was 52.8 and the HHI for the 50 largest firms
was 855.5.

A few examples of moderately concentrated industries
are below:

« In 2002, the four-firm concentration ratio in
beet sugar manufacturing was 85.3 and the HHI
for the 20 largest firms was 2,208.9.

+ The 2002 four-firm ratio in cookie and cracker
manufacturing was 70.9 and the HHI for the 50
largest firms was 1,901.2.

o The 2002 four-firm ratio in tortilla
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manufacturing was 59.3 and the HHI for the 50
largest firms was 2,355.4.

A few examples of highly concentrated industries are
below:

« In 2002, the four-firm concentration ratio in
tobacco stemming and redrying was 84.2 and the
HHI for the 20 largest firms was 2,905.9.

+ The 2002 four-firm ratio in house slipper
manufacturing was 94.3 and the HHI for the 20
largest firms was 2,943.5.

+ The 2002 four-firm ratio in glass container
manufacturing was 87.1 and the HHI for the 50
largest firms was 2,548.1.

Notice that tobacco stemming and redrying appears less
concentrated than glass container manufacturing when
we compare the four-firm ratios for the two industries,
but tobacco stemming and redrying appears more
concentrated than glass container manufacturing when
we consider the HHI for the two industries. The two
measures sometimes lead to contradictory results, but as
we have seen, the HHI leads to more precise results than
the four-firm ratio. Nevertheless, the four-firm ratio has
a greater intuitive meaning and so it is often considered
as well when investigating the degree of concentration in
an industry. Now that we have a method of measuring
industry concentration, we can explore the
characteristics of the imperfectly competitive market
structures that fall in between the extremes of perfect
competition and pure monopoly.

Characteristics of Monopolistic Competition
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Monopolistically competitive markets have three major
features, two of which suggest a competitive market
structure and one of which suggests a more monopolistic
market structure. The two characteristics that contribute
to the competitive nature of this market structure are the
relatively large number of sellers and the absence of
barriers to entry and exit in the long run. The
characteristic that contributes to the monopolistic
nature of this market structure is the tendency of all
firms in the industry to produce products with slight
differences that they promote aggressively through
advertising. It is important to recognize that the
differences need not be real or actual differences. If the
consumer perceives a difference to exist across products
in an industry, we may regard the market structure as
monopolistically competitive. For example, doctors may
tell patients that no significant differences exist across
different types of aspirin, but the companies that
produce aspirin promote their specific brands with great
vigor. If consumers believe the differences exist, then
each firm will possess some degree of market power.
Other examples of monopolistically competitive markets
include the markets for restaurant meals and auto
repairs. Sometimes the factor that differentiates one
product from another is nothing more than the location
of the seller.

One good example of a monopolistically competitive
market is the market for celebrity scents. As of 2009,
firms were releasing at least 500 different kinds of
celebrity perfume and cologne each year with
department stores selling millions of bottles. Slight
product differentiation is the source of each firm’s
market power in this market. Firms have developed
celebrity perfumes for Jennifer Lopez, Gwen Stefani, and
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Sarah Jessica Parker. Rapper 50 Cent also has a fragrance
called Power by 50. Fans that waited at Macy’s in
midtown Manhattan to buy a bottle of the new cologne
had the good luck to have their photograph taken with
the famous rapper. One fan exclaimed, “It’s him, it’s not
the perfume. I can’t explain it, it’s like an energy you
carry. Clearly, the uniqueness of the product often
stems as much from the perceptions of the consumer as
it does from the characteristics of the product itself.

Because each firm in a monopolistically competitive
market has some market power, each firm faces a
downward sloping demand curve for its specific product
as shown in Figure 10.1.

Figure 10.1: The Demand Curves Facing Two Different Firms
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Figure 10.1 also shows the graph of a downward sloping
demand curve facing a pure monopolist. Two important
differences between the two graphs should be noted.
First, whereas the demand curve facing the pure
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monopolist is the entire market demand curve, the
demand curve facing the monopolistically competitive
firm is only a segment of the market demand. Second,
the pure monopolist tends to face a much more inelastic
demand curve because no close substitutes for the
product exist. Therefore, consumers will be much less
responsive to price changes when the market is purely
monopolistic because they cannot find good substitute
products. A monopolistically competitive firm faces
competition from firms that produce close substitutes.
The widespread availability of substitutes suggests that
the demand curve facing the monopolistically
competitive firm will be far more elastic since consumers
can respond to price changes more easily.

Aside from these differences, the short run analysis of
profit maximization for a monopolistically competitive
firm is very similar to that of a purely monopolistic firm.
Figure 10.2 shows two possible short run scenarios for
the monopolistically competitive firm.
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Figure 10.2: Short-Run Equilibrium Positions
for a Monopolistically Competitive Firm
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Depending on the relationship between the demand
curve facing the firm and the unit cost curves, the firm
may experience positive economic profits or negative
economic profits in the short run. If the demand facing
the firm is relatively high and unit costs are relatively
low, then the firm will enjoy short run economic profits.
If the demand facing the firm is relatively low and unit
costs are relatively high, then the firm will suffer short
run economic losses.

Long run profit maximization for the monopolistically
competitive firm is a very different story. Because firms
are free to enter and exit the market in the long run,
short run economic profits or losses will be eliminated in
the long run. The long run result is, therefore, an
economic profit of zero. This situation is depicted in
Figure 10.3.
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Figure 10.3: A Zero-Economic Profit Long-Run Equilibrium
for a Monopolistically Competitive Firm (P = ATC)
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The reader should notice in Figure 10.3 that the demand
curve facing the firm is just tangent to the ATC curve
above the MR = MC intersection. At this point, price
and ATC are the same and so economic profits are equal
to zero in this case. How does this long run adjustment
to zero economic profits occur? Two possible scenarios
exist:

1. Economic profits exist in the short run, leading to the
following:

+ Firms enter the industry in the long run.

+ The firms in the industry lose market share to
the entering firms causing the individual
demand curves that they face to shift leftward.

+ This adjustment continues until P = ATC and
economic profits are equal to zero.
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2. Economic losses exist in the short run, leading to the
following:

+ Firms exit the industry in the long run.

+ The remaining firms in the industry gain market
share causing the individual demand curves that
they face to shift rightward.

+ This adjustment continues until P = ATC and
economic profits are equal to zero.

The consequences of monopolistic competition are
relatively straightforward. First, monopolistically
competitive markets lead to inefficiency. Markup pricing
exists (P > MC), which monopolistically competitive
firms achieve by restricting their production levels
below those that would prevail in a perfectly competitive
market. Furthermore, least-cost production is not
achieved because ATC exceeds the minimum ATC. In
Figure 10.3, ATC* is higher than the minimum ATC that
exists at the intersection between MC and ATC. The
monopolistically competitive firm thus operates at less
than optimal capacity. The conclusion that
monopolistically competitive firms have a chronic
problem of under-utilization of plant capacity is referred
to as the excess capacity theorem of monopolistic
competition.

Recall that the more unique the product is (i.e., the more
differentiated it is), the steeper the demand curve will be
because fewer close substitutes exist for the product.
Similarly, if less product differentiation exists, then the
demand curve is flatter because more close substitutes
exist. In the extreme case that zero product
differentiation exists, the market is once again perfectly
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competitive and the demand curve is perfectly
horizontal. In that case, the MR = MC intersection will
occur at the minimum point on the ATC curve. Hence,
the problem of inefficiency in a monopolistically
competitive market worsens as the products become
increasingly differentiated. The increasing amount of
differentiation gives individual firms more market
power, which they use to restrict output further to raise
prices and economic profits.

On the other hand, most consumers value some product
differentiation. For example, if all firms in the shoe
industry only produce one style of shoe, then the market
will be perfectly competitive. A larger number of shoes
would be produced at a lower per unit cost and price.
Would our society suffer a different kind of loss,
however, due to everyone wearing the same style of
shoe? It would seem to be so. We would lose the ability to
express our uniqueness in this way. Most of us would be
willing to pay something extra for that opportunity of
self-expression. How much more we are willing to pay
for product variety is the question that is highly
debatable. Our answers will surely vary depending on
the specific good in question. A tradeoff thus exists
between product variety and economic efficiency.

Characteristics of Oligopoly

Oligopolistic markets have several defining
characteristics. These are markets dominated by a few
large firms. Oligopolistic markets may have just two or
three firms or even nine or ten firms. The specific
number of firms is not rigidly defined. Again, the degree
of concentration in an industry is measured along a
continuum. For decades, the U.S. automobile market was
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dominated by the “Big Three” (i.e., General Motors, Ford,
and Chrysler). In the beer industry, the “Big Five” in the
early 1990s included Anheuser Busch, Miller, Stroh,
Coors, and Heilemann. Oligopolies have also existed in
the markets for breakfast cereal, steel, and military
weaponry.

Also required for a market to be oligopolistic is that each
firm has considerable market power, which is the result
of barriers to entry that discourage competition. Such
entry barriers might include patents, or large startup
costs that generate economies of scale. The final
characteristic of oligopoly markets is that the firms in
the industry behave strategically when setting prices and
output levels. That is, each firm sets its price while
considering the prices and likely reactions of its
competitors. This characteristic sharply distinguishes
this market structure from the other market structures.
In a perfectly competitive market structure, each firm
takes the price as given and ignores the actions of
competitors. In a purely monopolistic market, no
competitors exist. In a monopolistically competitive
market, firms might strive to differentiate their products,
but at a point in time, the prices they charge are entirely
determined by the demand segments they face and the
production costs they incur.

The element of strategic interaction makes it very
difficult to model oligopoly behavior. As a result, no
single oligopoly model is dominant within neoclassical
economics. We will consider several models as well as
explore how a special subfield of economics called game
theory may shed light on the behavior of oligopolistic
firms.
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A Simple Duopoly Model

Sometimes oligopoly markets only contain two firms.
These special cases of oligopoly markets are called
duopoly markets. Suppose that you and your
competitor are the only two sellers in the market for
baseball cards. Your supply curve and your competitor’s
supply curve are shown in Figure 10.4.5

Figure 10.4: A Price War Erupts in-a Ducpoly Market
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The supply price refers to the minimum price that these
sellers are willing and able to charge for the
corresponding output level. Initially, your supply price
and your competitor’s supply price are P; = $2.00 per
baseball card and your output levels are each qi. Now
assume that you and your competitor think strategically
about each other’s price. Let’s assume that pricing takes
place in a series of rounds with each seller reacting to the
other seller’s price every other round. Further suppose
that you and your competitor each decide that you will
always cut the price per card by $0.50 below the price set
by the competition. Finally, assume that your competitor
is the first to act. Your competitor cuts the price to P2
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= $1.50, undercutting you by $0.50. Since you follow a
similar strategy, you decide to cut your price to P3 =

$1.00, thus cutting your price in half and undercutting
your competitor by $0.50. In response, your competitor
cuts price to undercut your new price and so sets a price
of P4 = $0.50. Your stubborn adherence to this cutthroat

strategy leads you to reduce your price to zero and your
competitor follows. If the two sellers adhere strictly to
these pricing rules, a zero price/zero quantity
equilibrium is the result since quantities supplied decline
with the price cuts.

The problem with this model, of course, is that actual
oligopoly markets do manage to persist without price
wars completely undermining production. For one thing,
firms have production costs and so they may not be
willing to cut prices so low that they suffer extensive
losses. Also, firms are able to grab a larger market share
when they undercut competitors and that factor is not
taken into account in Figure 10.4. Therefore, we seem to
require models that can explain how oligopoly firms may
coexist while accounting for the actions of their
competitors and earning positive economic profits. It is
to these models that we now turn.

The Kinked Demand Model of Non-Collusive
Oligopoly

In 1939, the Marxian economist Paul Sweezy introduced
what has become known as the kinked demand curve
model of non-collusive oligopoly.® It is rare that a
Marxian economist develops a model that becomes
widely taught by neoclassical economists. The kinked
demand curve model is an important example of how
sometimes ideas developed within one school of
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economic thought spill over into other schools of
economic thought. Certainly, not all neoclassical
economists accept the validity of this model’s
conclusions, but it has been incorporated into most
mainstream economics textbooks.

The purpose of the model is to explain how oligopoly
firms manage to establish stable prices in the
marketplace without relying on collusion. That is, price
wars are somehow avoided in these markets even though
the firms never coordinate with one another to explicitly
fix prices. Because the purpose is to explain the rigidity
or “stickiness” of the price rather than the level of the
price itself, the model assumes that one of the
oligopolistic firms is already charging a specific price P1
and producing a specific quantity q1 as shown in Figure
10.5.

Figure 10.5: The Kinked-Dermand Curve Facing One Firm
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Given the original price of P1, we need to determine the
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shape of the demand curve facing this firm. To derive the
demand curve facing the firm, we ask what will happen
if this firm raises its price above Pi. Because we are
assuming that firms think strategically, it is reasonable to
expect that when this firm raises its price, the other firms
will not follow with a price increase. By not following
with a price increase, they can capture a larger share of
the market. As a result, when this firm raises its price,
its customers will react by purchasing the product from
the firm’s competitors. That is, consumers will be very
responsive to the price increase and the quantity
demanded will fall significantly. In other words, the
demand curve facing the firm is very elastic above the
price of Pj.

On the other hand, suppose this firm reduces its price
below Pi. Because we are assuming that firms think
strategically, it is reasonable to expect that when this
firm cuts its price, the other firms will follow with a price
cut. By following with a price cut, the other firms can
prevent this firm from capturing a larger share of the
market at their expense. As a result, when this firm cuts
its price, it will not be able to expand its sales much at all.
That is, consumers will be very unresponsive to the price
cut and the quantity demanded will only increase a small
amount due to new customers entering the market. In
other words, the demand curve facing the firm is very
inelastic below the price of Pj.

Because the demand curve is relatively flat above P; and
relatively steep below P1, the demand curve facing the
firm has a kink at a price of P;. The next step is to

determine the firm’s marginal revenue (MR) curve. We
have seen that a downward sloping demand curve has a
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corresponding MR curve that declines more quickly
than demand. Again, the reason is that when the firm
cuts the price to sell another unit, it must cut the price of
all units sold. As a result, the revenue rises by less than
the price of the additional unit. In the case of a kinked
demand curve, we essentially observe two downward
sloping demand curves joined at the kink. Each section
then should have a downward sloping MR curve that
corresponds to it. Figure 10.6 shows the MR curve for an
oligopolistic firm facing a kinked demand curve.

Figure 10.6: The Marginal Revenue Curve of a Firm
Facing a Kinked Dernand Curve
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In Figure 10.6, the MR curve has a gap in it. The gap
occurs at the same output level of q1 at which the kink
occurs. This gap in the MR curve can be explained
intuitively. Imagine that the firm is cutting the price at
levels above P1. The MR is given by the flatter portion
of the MR curve. Once the firm reaches P1, a substantial
price cut is needed to sell one more unit. This large price
cut causes the price to drop considerably for all other
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units sold and so the MR plummets, creating a gap in the
MR curve. If the firm then continues to cut price along
the inelastic portion of the demand curve, the MR falls
steadily along the steeper portion of the MR curve.

Several marginal cost (MC) curves have also been
included in Figure 10.6. The MC curve of the
oligopolistic firm is determined by the very same factor
discussed previously: production technology. That is, the
MC declines due to specialization and division of labor
and then rises due to diminishing returns to labor. We
can now determine the profit-maximizing output and
price. Following the rule that the firm will equate MR
and MC, if the firm’s MC is MCj then the firm will
produce where MR and MCj intersect. Technically, a
discontinuity occurs in the MR curve and so no
intersection occurs. Despite this technicality, the firm
will increase its profit by producing more when MR
exceeds MC, and the firm will increase its profit by
producing less when MC exceeds MR. This tendency
leads the firm to produce at an output level of q1. The
price charged is then set up on the demand curve above
this output level at P1. Interestingly, we obtain the same

result if marginal cost declines to MCy. That is, the firm

will set price and output at the kink in the demand curve.
The implication is that unit cost can fluctuate
significantly with no effect on price or output. That is,
the model provides an explanation for price rigidity in
oligopolistic markets. Even if unit cost drops
significantly, firms will hesitate to cut price because
doing so will cause a price war. Similarly, even if unit
cost rises significantly, firms will hesitate to raise price
because doing so will cause a loss of market share. Price
changes, therefore, lead to a reduction in the firm'’s
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economic profits. If all firms reason in a similar manner,
then price stability arises even without collusion.

It should be noted that price changes are possible in the
kinked demand model. A rise in price might occur, for
example, if MC rises a great deal. A rise in MC to MC3

will lead to a reduction in output below q1 and a rise in
price above P1. A drop in MC to MC4 will lead to an
increase in output above q1 and a decrease in price below
Pj. The point is not that prices never change in

oligopolistic markets but only that they are less likely to
change than in other market structures when production
costs change. If you think about Coke and Pepsi, for
example, these two firms do not collude. If they fixed
prices, it would be illegal. Still, relatively stable and
similar prices emerge in the market for soda. The author
encountered another interesting case a few years ago at
Wendy’s. A tomato shortage had caused the price of
tomatoes to rise significantly. As a result, Wendy’s asked
each customer who ordered a hamburger whether they
would be willing to forego the slice of tomato that
typically is included on a Wendy’s hamburger. In this
case, the firm’s MC rose, and it made a special effort to
enlist the help of customers in keeping MC down, all to
avoid a price increase that might cost it market share if
its competitors refused to follow the price increase.

The kinked demand curve model of oligopoly is useful
for thinking about how stable prices may emerge in
oligopolistic markets. It is subject to the criticism,
however, that it only explains the stability of the product
price and not its magnitude. For that reason, neoclassical
economists have several other ways of thinking about
oligopolistic behavior.
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Two Additional Models: Collusive Oligopoly and Price
Leadership

The kinked demand model of non-collusive oligopoly
assumes that the firms do not explicitly agree on price.
Each firm chooses its price and output independently
even though each carefully considers what its
competitors are doing and will do in response to a price
change. If firms do collude, then essentially the firms will
act as a pure monopoly. Such a collusive oligopoly is
referred to as a cartel. Quite simply, a cartel is a group of
firms that behaves as a single firm with respect to certain
decisions, which might include the product price, the
output level, or the market share for each cartel member.
The most famous example of a cartel is probably the
Organization of Petroleum Exporting Countries or
OPEC. This international oil cartel, made up primarily
of Middle Eastern oil producers, has manipulated oil
prices at different times since it was first formed in the
1960s.

The major difference between a cartel and a purely
monopolistic firm is that a cartel is much less likely to
remain intact over time for several reasons.” First, cartel
members are often located in different geographic
regions. As a result, the individual demands that they
face and the production costs they incur may be
significantly different. As a result, it will be difficult for
the firms to agree on an appropriate product price.
Second, cartel agreements tend to be weaker when a
larger number of firms belong to the cartel. That is, it is
easier to reach and maintain a pricing agreement among
three firms than it is among eight firms. Third, the
temptation to cheat on the pricing arrangement is
immense because a firm can capture a greater market
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share by secretly undercutting the other cartel members.
When all firms begin to cheat, the cartel falls apart. Such
temptations are greatest during periods of economic
recession when falling demand leads to desperate
attempts to attract new customers. Fourth, cartels are
often slow to form because the firms in the market fear
that a high cartel price will attract new competition in
the market. Finally, the antitrust laws discussed in the
last chapter serve as a major barrier to cartel formation
in the United States. Firms accused of price fixing face
federal prosecution, steep fines, and even criminal
punishment for their efforts to rig markets in their favor.

In other markets, market-sharing agreements may
emerge in which one large firm acts as the price leader
and many small competitors follow along by setting the
same price as the leader. The price leader ends up
sharing the market with many small firms by means of
an implicit agreement. For example, U.S. Steel acted as
the price leader in the steel industry during the early
twentieth century. U.S. Steel would publish price
catalogs periodically in which it would announce its new
prices. Smaller steel companies would inevitably follow
along. When the steel companies deviated from this
policy during the panic of 1907, U.S. Steel retaliated with
even steeper price cuts that severely punished the
smaller steel companies. With this implicit threat in
place, the steel companies quickly learned that they must
continue to follow the lead of U.S. Steel in the pricing of
steel products. In the U.S. automobile industry in the
mid-twentieth century, a similar pattern arose with
General Motors serving as the price leader. The
president of GM would announce new automobile
prices in a speech and the other automakers would fall
into line with similar prices.
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Neoclassical economists use a price leadership model to
investigate how the established price, market demand,
and the cost structures of the different firms collectively
determine how the market is divided between the price
leader and the smaller competitors. Figure 10.7 provides
a graph that represents the price leadership model for
(let’s say) the automobile market.?

Figure 10.7: The Price Leadership Model
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This graph is a bit involved and so we will discuss each
piece before bringing all of them together to provide an
explanation of how the market is divided when a price
leader exists. First consider the market demand for
automobiles (D). It is a downward sloping curve
consistent with the law of demand. The small firms’
supply curve, on the other hand, is upward sloping
consistent with the law of supply. As the price increases,
the quantity supplied of the small firms rises because the
higher price covers the higher marginal cost of
production. If no other firms exist in this market, then the
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market will be perfectly competitive and the equilibrium
price will be the competitive price of P> where the supply

of the small firms and market demand intersect.

Another firm does exist in this market, however, and it is
the price leader. We wish to know what the demand
curve is that faces the price leader in this market. We can
derive the demand curve facing the price leader (D1) by

asking how much of the market demand remains at each
price after the small firms have selected their quantity
supplied. For example, at a price of P the small firms

produce enough to satisfy the entire market demand.
Nothing remains then for the price leader and so the
quantity demanded of the price leader’s product is zero
at a price of P». This point is one point on the demand
curve facing the price leader. On the other hand, at a
price of P1, the small firms produce nothing. The
quantity demanded facing the price leader in that case is
the entire quantity demanded in the market. This point
is a second point on the demand curve facing the price
leader. As the price declines from P to P1, the small
firms’ quantity supplied falls continuously causing the
price leader to acquire an increasing amount of the
market demand until the price leader captures the entire
market. The demand curve facing the price leader is,
therefore, a downward sloping demand curve connecting
the two points just mentioned.

Once we have determined the demand curve facing the
price leader, it is a short step to obtain the MR curve for
the price leader (MR). It is also downward sloping and
falls more quickly than the demand curve for the very
same reasons provided previously whenever we have
derived the MR curve from a downward sloping demand
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curve. Additionally, the MC curve for the price leader
(MCL) is upward sloping due to the rising marginal cost
of production, which stems from diminishing returns to
labor.

We now have all the component parts, which we can
bring together to complete the price leadership model.
The price leader considers the situation and aims to
maximize its economic profit. It sets MR, equal to MCL,
as any profit-maximizing firm does, and produces Qr*.
To sell this amount of output, it must set the price up on
the demand curve facing the price leader at P*. If the
price leader sets the price up on the market demand
curve then the price leader will not be able to sell Qr*
and the firm’s economic profit will not be maximized.
The small firms follow the price leader and set the same
price of P*. The quantity supplied of the small firms
shows up in two different ways in this graph. At a price
of P*, we can look at the small firms’ supply curve to see
that the small firms will supply Qs* at that price.
Equivalently, the small firms produce enough to satisfy
the market demand that remains after the price leader
has set its output. Because QT* is the quantity demanded
in the entire market at a price of P*, Qs* must also equal
the difference between QT1* and Qr*. That is, the small

firms produce what is left over of the market demand
after the price leader has taken its share of the market.
We can express this result symbolically as follows:

Qs =Qr— Q1

The market is thus divided between the price leader and
the small firms. Clearly, the price leader could capture
the entire market by setting the price all the way down at
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Pj. The price leader has no incentive to do so, however,

because it would produce far more output than is profit-
maximizing,. If the firm produced at that output level,
MC would far exceed MR. Contrary to what one might
expect, it is profit-maximizing for the price leader to
share the market with the smaller firms.

In general, oligopoly markets tend to be inefficient. In
the kinked demand model, the cartel model (i.e., the pure
monopoly model), and the price leadership model, the
firms set price above MC. All such firms restrict output
to maximize their economic profits. On the other hand,
the large economic profits of oligopolistic firms enable
them to invest in new production technologies that can
enhance efficiency. Whether and to what extent these
investments offset or cancel out the inefficiencies of
oligopolistic firms is a question that may vary by
industry.’

A Detour into Game Theory

Neoclassical economists also use an analytical method
referred to as game theory to investigate the competitive
interaction of oligopolistic firms. Game theory has been
applied to many other topics in economics as well as
other fields, including biology and political science. It is
an analytical method that makes possible the study of
strategic interaction between individual agents or
players. In this section, we will discuss simultaneous
games, in which all players simultaneously choose their
strategies or courses of action.

The first game that we will consider has only two
players: Player A and Player B. Each player has two
possible strategies from which to choose. That is, a
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player may set a high price or a low price. Figure 10.8
shows a payoff matrix with four possible outcomes.

Figure 10.8: A Duopaly Game (Example #1}
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If both players set a high price, then outcome A is the
result. If both players set a low price, then outcome D
is the result. If player A sets a high price and player B
sets a low price, then outcome B is the result. Finally, if
player A sets a low price and player B sets a high price,
then outcome C is the result. Each outcome has a set
of payoffs associated with it, which may be interpreted
as the economic profits that each player receives if that
outcome occurs. If the payoff is negative, then it may be
interpreted as an economic loss.

Our purpose is to determine which of the four outcomes
will occur when the players simultaneously choose their
strategies. The reader may be tempted to select outcome
A because both players receive the highest payoffs when
this outcome occurs. Although in this case outcome A is
the correct outcome, this approach frequently does not
lead to the correct outcome. The following approach
may be used to arrive at the correct outcome:
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1. If Player A sets a high price, then Player B sets a
high price (since 200 > 75).

2. If Player A sets a low price, then Player B sets a
high price (since 75 > -100).

In this case, we say that a high price is a dominant
strategy for Player B, meaning that the best response of
Player B is always to select the same strategy regardless
of what Player A chooses to do. We now investigate
Player A’s best responses to Player B’s possible strategies.

1. If Player B sets a high price, then Player A sets a
high price (since 200 > -100).

2. If Player B sets a low price, then Player A sets a
high price (since -50 > -100).

In this case, Player A also has a dominant strategy, which
is to always set a high price. Both players, therefore, have
dominant strategies. Because both players will choose to
set a high price, the outcome of the game is outcome A,
and each player receives a payoff of 200. When the
equilibrium outcome of the game results from both
players having dominant strategies, the outcome is called
a dominant equilibrium. Outcome A is, therefore, a
dominant equilibrium.

Consider the second game represented in Figure 10.9.
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Figure 10.9: A Duopaly Game {Example #2)
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We will follow the same procedure that we used with the
first game to determine the outcome of the game.

1. If Player A sets a high price, then Player B sets a
low price (since 135 > 90).

2. If Player A sets a low price, then Player B sets a
low price (since 35 > 18).

In this case, Player B has a dominant strategy to always
set a low price regardless of the strategy that Player A
chooses. Furthermore:

1. If Player B sets a high price, then Player A sets a
low price (since 145 > 90).

2. If Player B sets a low price, then Player A sets a
low price (since 35 > 19).

In this case, Player A also has a dominant strategy to
always set a low price regardless of the strategy that
Player B chooses. Since both players opt to set a low
price, the outcome of the game is outcome D, and each
player receives a payoff of 35. Because both players have
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dominant strategies, the outcome of the game is a
dominant equilibrium.

The outcome of this game is especially interesting
because each player receives a lower payoff than he or
she would have received had both players set high prices.
Essentially, what happens here is that a price war leads to
a suboptimal outcome for both players. The reader
might conclude that collusion would prevent this
problem from arising. If each player agrees to charge a
high price, then outcome A can be achieved. Is it true?
Suppose the two players agree to charge a high price.
Each player knows that its best response to the other
player charging a high price is to charge a low price.
Player A, for example, will enjoy a payoff of 145 rather
than 90 by undercutting Player B. Similarly, Player B will
enjoy a payoff of 135 rather than 90 when undercutting
Player A. In other words, both players have an incentive
to cheat on their pricing agreement. Since both players
aim to maximize their payoffs, the pricing agreement
falls apart. Game theory thus sheds light on the reason
that cartel agreements are difficult to maintain except for
short periods. The incentive to cheat is simply too great.

Consider a third game represented in Figure 10.10.
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Figure 10,10: A Duopoly Game (Example 43)
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Again, we will follow our method of determining the
outcome of the game.

1. If Player A sets a high price, then Player B sets a
low price (since 275 > 190).

2. If Player A sets a low price, then Player B sets a
high price (since 30 > 15).

We see here that Player B does not have a dominant
strategy since Player B’s best response depends upon
Player’s A’s choice of strategy. Furthermore:

1. If Player B sets a high price, then Player A sets a
low price (since 135 > 100).

2. If Player B sets a low price, then Player A sets a
low price (since 10 > 5).

Player A clearly has a dominant strategy to always set a
low price regardless of which strategy Player B chooses.
Still, in this case, the outcome is not immediately obvious
since Player B does not have a dominant strategy.
Nevertheless, we can arrive at the outcome if we assume
that each player is able to anticipate the decision-making
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process of the other player. For example, if Player B can
see that Player A will always set a low price no matter
what Player B chooses, then Player B will choose her best
response to Player A setting a low price. In this case,
Player B will set a high price because setting a high price
is Player B’s best response to Player A setting a low price.
Outcome C is the result of this game.

Because an outcome is called a dominant equilibrium
only when both players have dominant strategies,
outcome C is not a dominant equilibrium. Nevertheless,
the outcome is a Nash equilibrium, which is a concept
named after John Nash for his discovery of it in the
1950s and for which he was awarded the Nobel Prize in
Economics in 1994. A Nash equilibrium exists when
every player has chosen her best response given the
strategies of the other players. Outcome C (A low and B
High) is a Nash equilibrium because Player A’s best
response is to always set a low price. Similarly, Player B’s
best response to Player A’s low price is a high price.
Clearly, not every Nash equilibrium is a dominant
equilibrium as this example shows, but is every
dominant equilibrium a Nash equilibrium? The answer
is yes. A dominant equilibrium exists whenever both
players have selected their dominant strategies and these
strategies are always their best responses to whatever the
other players have chosen. Figure 10.11 shows the
relationship between the set of all possible Nash
equilibria and the set of all possible dominant equilibria.
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Figure 10.11: The Sets of All Possible Nash Equilibria

and Dominant Equilibria
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As the Venn diagram shows, every dominant equilibrium
is a Nash equilibrium but not every Nash equilibrium is a
dominant equilibrium.

The next game that we will consider has a surprising
outcome. Consider this fourth game represented in

Figure 10.12.

Figure 10,12: A Duopoly Game (Example #4)
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Again, we will follow our method to determine the
outcome of the game.

1. If Player A sets a high price, then Player B sets a
high price (since 100 > 0).

2. If Player A sets a low price, then Player B sets a
low price (since 200 > 0).

In this case, Player B does not have a dominant strategy.
Furthermore:

1. If Player B sets a high price, then Player A sets a
high price (since 200 > 0).

2. If Player B sets a low price, then Player A sets a
low price (since 100 > 0).

Player A also lacks a dominant strategy. It will not be
possible to determine the outcome of the game as we did
in the third game because neither player can be sure
what the other player will do. Nevertheless, it is possible
to identify two Nash equilibria in this game. Notice that
if Player A sets a high price, then Player B’s best response
is to set a high price. Similarly, if Player B sets a high
price, then Player A’s best response is to also set a high
price. Therefore, when each player sets a high price, each
player has chosen her best response to the other player.
Outcome A is thus a Nash equilibrium. It should also be
noticed that if Player A sets a low price, then Player B’s
best response is to set a low price. Similarly, if Player B
sets a low price, then Player A’s best response is to set a
low price. When each player sets a low price then, each
player has chosen her best response. Outcome D is thus
also a Nash equilibrium. This game, therefore, has two
Nash equilibria. Outcomes B and C are not Nash
equilibria because neither player chooses her best
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response for those outcomes. Games with multiple Nash
equilibria are thus possible.

The final game we will consider also has a surprising
outcome. Consider the fifth game represented in Figure
10.13.

Figure 10,13: A Duopoly Game (Example #5)
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Again, we will follow our method to determine the
outcome of the game.

1. If Player A sets a high price, then Player B sets a
high price (since 200 > 110).

2. If Player A sets a low price, then Player B sets a
low price (since 10 > -30).

In this case, Player B does not have a dominant strategy
since her best response depends upon Player A’s choice
of strategy. Furthermore:

1. If Player B sets a high price, then Player A sets a
low price (since 150 > 100).

2. If Player B sets a low price, then Player A sets a
high price (since 20 > 10).
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Again, neither player has a dominant strategy. Therefore,
the outcome cannot be determined as in the third game.
Can we identify any Nash equilibria though? Let’s see. If
Player A sets a high price, then Player B will set a high
price, but if Player B sets a high price, then Player A sets
alow price. When considering this analysis of Figure
10.13, we fail to find the agreement we found when
looking at the fourth game. Similarly, if Player A sets a
low price, then Player B sets a low price, but if Player B
sets a low price, then Player A sets a high price. Again,
considering this analysis of Figure 10.13, we fail to find
the agreement we found in the fourth game. Hence, no
Nash equilibrium exists in this game. An alternative
method of verifying that no Nash equilibrium exists is to
consider each of the four outcomes in the game. For each
outcome, we should ask whether each player has chosen
her best response to the other player. If we answer in the
negative for either player, then that outcome cannot be a
Nash equilibrium. As the reader can see, these games
have many possible outcomes!

A Post-Keynesian Markup Pricing Model

Post-Keynesian economists have a different model of
oligopolistic behavior than the neoclassical models that
we have explored in this chapter. As explained in
Chapter 1, post-Keynesian economics is a complex body
of thought that derives mostly from the ideas of John
Maynard Keynes but which also contains elements of
classical political economy, Marxian economics, Sraffian
economics, and neoclassical economics. In this chapter,
we will explore the post-Keynesian theory of pricing in
oligopolistic markets in such a way that we see how
some of these elements are brought together to provide a
unique explanation of firm behavior.
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Post-Keynesian economists distinguish between two
types of markets that they refer to as “flexprice” markets
and “fixprice” markets.'” The flexprice markets are
intensely competitive and prices are determined
according to the laws of supply and demand.!' The
fixprice markets, on the other hand, are oligopolistic and
have prices determined as the sum of the “normal cost of
production” and a markup for profit.'> Whereas
flexprice markets tend to include markets for
agricultural commodities and raw materials, fixprice
markets include markets for finished, manufactured
commodities.'® For post-Keynesian theorists, the latter
type of market is the most important in terms of
understanding modern capitalist economies.'*

The key issue in fixprice markets is the determination of
the profit markup.'” Post-Keynesian economists argue
that the profit markup is established according to firms’
need for internal financing of new investment projects
out of current profits.'® Their aim is to maximize sales
revenue or market share rather than short run profit.'”
That is, if firms anticipate greater future demand for
their products, then they will increase the profit markup.
The larger markup will generate larger profits which can
be used to expand production plant capacity. Similarly,
firms will reduce the profit markup if they anticipate a
reduction in future demand for their products. The
reduction will allow them to reduce the level of
investment and avoid creating unnecessary additional
plant capacity.'® The change in the markup will cause the
price to change in these markets. The only other factor
that can cause the price to change in these markets is a
change in the normal level of production cost.'” Why
then are these markets referred to as fixprice markets?
Because short run changes in current demand do not affect
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the product price. Instead, firms will expand production
(or output) to meet short run surges in demand and will
reduce output in response to short run drops in demand.
Firms are assumed to possess some excess production
capacity that allows them to make these short run
adjustments. In flexprice markets, on the other hand,
short run changes in demand do affect product prices, as
explained in Chapter 3 in the context of the neoclassical
supply and demand model.

It is possible to represent the post-Keynesian theory of
oligopolistic pricing more precisely. Let’s assume that
the price is determined as the sum of short run unit cost
(ATC) and the per unit profit markup as shown below:

P = ATC + markup

In this case, the ATC may be interpreted as the normal
cost of production in the short run.?® Figure 10.14
depicts the post-Keynesian markup pricing model.
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Figure 10.14: A Post-Keynesian Markup Pricing Madel
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Suppose the firm initially charges a price of $1.00 per
unit and produces an output of 100 units. The ATC is
$0.80 per unit in this case. The markup is $0.20 per unit.
Notice that the firm has a small degree of excess capacity
because it has not quite reached the lowest point on its
ATC curve. The firm’s total profit in this case is $20 (=
$0.20 per unit times 100 units). If a short run reduction
in demand occurs, then the firm will maintain the price
of $1.00 per unit but will reduce output from 100 units
to 90 units. The firm keeps the price the same because
this market is a fixprice market and short run changes in
demand do not affect price. Post-Keynesian economists
explain the reluctance to change price as stemming from
firms’ fear that they might “spoil the market by damaging
customer goodwill.” 2! The firm experiences an increase
in excess plant capacity because it has reduced its output.
Due to the failure to fully utilize its plant capacity and the
gains from specialization, the per unit cost increases to
$0.90 per unit. The markup thus falls to $0.10 per unit
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and profits decline to $9.00 (= $0.10 per unit times 90
units).

Suppose next that the firm expects an increase in the
future demand for its product. The managers believe that
plant capacity must be increased to meet the larger
future demand. As a result, the firm increases its profit
markup from $0.10 per unit to $0.20 per unit. This
change will allow the firm to earn enough additional
profit to finance the plant expansion using internal
funds. The firm thus increases its price to $1.10. The
firm’s profits now increase to $18 (= $0.20 per unit times
90 units). If a short run increase in demand restores
current demand to its previous level, now the firm’s
profits increase to $30 (= $0.30 per unit times 100 units).
The firm is now charging a price of $1.10 per unit and
incurring unit costs of only $0.80 per unit, generating a
per unit profit of $0.30 per unit on these 100 units.

This analysis shows how oligopolistic firms may alter
their production levels in the short run while
maintaining constant prices in the face of changing
current demand. At the same time, it shows how prices
may be changed to support investment projects that will
help satisfy higher expected future demand. The analysis
also shows how profits vary at a microeconomic level as
current demand rises and falls. This pattern of rising and
falling profits with changing demand conditions is
perfectly consistent with the post-Keynesian analysis of
the business cycle that we will discuss in Chapter 14. The
consistency of post-Keynesian microeconomic analysis
and macroeconomic analysis is a point in its favor given
how much difficulty neoclassical economists have faced
with their efforts to create a synthesis of microeconomic
and macroeconomic theory.
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The model also shows how post-Keynesian economics is
a blend of different bodies of thought. The belief that
markets often fail to clear automatically is a central
feature of Keynes'’s perspective. The suggestion that
prices are determined primarily by production cost is
consistent with classical economics. The assumption that
labor specialization influences per unit cost is a feature
of neoclassical cost analysis. Finally, the assumption that
different rates of profit in different industries (stemming
from long run changes in demand) lead to capital
expansions in high-profit industries and capital
contractions in low-profit industries is certainly a
feature of Marxian economics. We will learn more
aspects of post-Keynesian theory when we turn to
Macroeconomics.

Following the Economic News

As Kimberly-Clark, the maker of Huggies diapers, and
Proctor & Gamble (P&G), the maker of Pampers,
increased their competition in 2002, Kimberly-Clark
tried to raise the effective price of its product by
reducing the number of diapers in its packages, and
cutting its price by a little bit less. Rather than following
in a similar fashion, as it had done in the past, P&G
responded with its own price cut. It matched the price
decrease and kept the number of diapers per package the
same. The result: P&G gained significant market share at
the expense of Kimberly-Clark.

P&G eventually did reduce the number of diapers in the
package to match the change by Kimberly-Clark, but not
for several months after the initial move. The damage
had been done, however. P&G reported significantly
increased earnings for the first quarter of 2003, while
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Kimberly-Clark had to admit to the sluggish growth of
its own sales. P&G increased its share of the disposable
diaper market by close to 3 percentage points while
Kimberly-Clark’s share fell by 1 percentage point during
the year. As P&G’s CEO A.G. Lafley states, “When times

are tough, you build share.”*

This example of the contest between Kimberly-Clark
and P&G in the market for disposable diapers is
reminiscent of the derivation of the kinked demand
curve in our model of non-collusive oligopoly. When
one firm raises price and another firm keeps price
unchanged, the result is a significant reduction in sales
and profits for the firm that raises price. The reason is
that the demand facing the firm is very elastic for prices
above the current market price because consumers can
easily purchase a similar product from a competitor at
the existing price. This result is essentially what occurred
when Kimberly-Clark increased the per unit price of
Huggies diapers while P&G reduced the per unit price of
Pampers.

Summary of Key Points

1. The four-firm concentration ratio and the
Herfindahl-Hirschman Index (HHI) are two
measures of industry concentration, but the HHI
is the most exact measure.

2. Monopolistically competitive markets have low
degrees of industry concentration and each firm
has a small amount of market power, which
derives from product differentiation.

3. Monopolistically competitive firms may
experience short run profits or losses, but in the
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long run economic profits are zero due to the
lack of entry barriers.

Oligopolistic markets have high degrees of
industry concentration, and each firm behaves in
a strategic fashion with respect to its rivals.

The kinked demand curve model explains price
rigidity in non-collusive oligopoly markets.
Cartels arise in collusive oligopoly markets and
function much like pure monopolies, but such
agreements are difficult to maintain for a variety
of reasons.

The price leadership model is used to explain
how markets are divided between a large,
dominant firm and many small competitors.
The outcome of a game is a dominant
equilibrium when both players have dominant
strategies (i.e., they always choose the same
strategy as their best response).

The outcome of a game is a Nash equilibrium
when each player offers her best response given
the other player’s choice of strategy.

In post-Keynesian pricing theory, oligopolistic
firms adjust output in response to short run
changes in demand and only change price when
normal costs change or when the markup is
adjusted to ensure sufficient funds for
investment projects.

List of Key Terms
Monopolistic Competition
Oligopoly

Market share
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Four-firm concentration ratio
Herfindahl-Hirschman Index (HHI)

Unconcentrated

Moderate degree of concentration

High degree of concentration

Excess capacity theorem of monopolistic competition
Game theory

Duopoly market

Supply price

Kinked demand curve model of non-collusive oligopoly
Cartel

Price leadership model

Players

Simultaneous games

Strategies

Payoff matrix

Outcomes

Payoffs

Dominant strategy

Best response
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Dominant equilibrium
Suboptimal outcome
Nash equilibrium
Flexprice markets
Fixprice markets
Markup

Problems for Review

1. Suppose in an industry with annual sales of $8 million,
Firm 1 has annual sales of $1.4 million. What is Firm 1’s
annual market share (S1)?

2. Suppose an industry is composed of five firms with
the following market shares: 17, 25, 8, 27, and 23.

+ Calculate the industry’s four-firm concentration
ratio.

« Calculate the Herfindahl-Hirschman index for
the industry.

+ Would the United States Department of Justice
designate the industry as unconcentrated,
moderately concentrated, or highly
concentrated?

3. Suppose the price leader sets the profit-maximizing
price as represented in Figure 10.15. How much output
does the dominant firm produce and how much output
do the small firms produce?
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Figure 10.15: Problem #3
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4. Consider the game in Figure 10.16:
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+ Which players have dominant strategies in the
game?

« What is the outcome of the game?



+ Is the outcome of the game a dominant

equilibrium?
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+ Is it a Nash equilibrium?

5. Consider the game in Figure 10.17:
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« Which players have dominant strategies in the

game?

+ What is the outcome of the game?

+ Is the outcome of the game a dominant

equilibrium?

+ Isit a Nash equilibrium?
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CHAPTER 11

THEORIES OF THE LABOR
MARKET

Goals and Objectives:

In this chapter, we will do the following:

1.

2.

Describe the neoclassical theory of the market for
labor

Explore the neoclassical theory of monopsonistic
labor markets

Consider whether neoclassical monopsony theory
represents a theory of exploitation

Analyze the case of bilateral monopoly in the
labor market

Investigate the Marxian theory of the market for
labor-power

Explain how changes in the character of
production influence prices in Marxian theory

Up until this chapter, the focus has been almost
exclusively on markets for goods and services sold to the
final consumer. Factor markets (also referred to as
input markets or resource markets) include the
markets for labor, capital, and land. As the reader might
expect, different schools of economic thought possess
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different theories of how these markets function. In this
chapter, we will concentrate on the market for labor. We
will take a close look at how the labor market operates
from a microeconomic perspective, according to
neoclassical economists and Marxian economists.

The Neoclassical Theory of the Demand for Labor

In neoclassical economic theory, product markets
determine product prices and quantities exchanged.
Similarly, neoclassical economists argue that labor
markets determine wage rates and employment levels.
The theory is essentially a story of supply and demand,
much like the one we discussed regarding product
markets. A sophisticated analysis underlies this story of
supply and demand. This underlying story is developed
at length in this section.

We begin with the assumption that the market supply of
labor is upward sloping. That is, it is assumed that as the
wage rate increases, the quantity supplied of labor rises
as well, other factors held constant. Furthermore, it is
assumed that the labor market is perfectly competitive
such that each employer takes the market wage as given
and so is a wage-taker. In other words, no single
employer has any power to influence the wage that is
paid. In this case, the labor supply curve facing the
perfectly competitive firm is completely horizontal. This
situation is depicted in Figure 11.1
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Figure 11.1: The Labor Supply Curve Facing a Firm in a
Perfectly Competitive Labor Market

Labor Market Supply Supply Facing One Firm

If an employer reduces the wage paid below the market
wage even by a small amount, the quantity supplied of
labor will fall to zero. That is, all workers will seek jobs
from other employers who are offering the market wage.
Similarly, the smallest increase in the wage above the
market wage will lead to a sharp (infinite) increase in
the quantity supplied of labor. In other words, the wage
elasticity of labor supply facing a single employer is
infinite in the case of a perfectly competitive labor
market.

To understand how much labor an employer will hire to
maximize its economic profit, we need to explore the
implications of this wage-taking behavior for the firm’s
production costs. One concept that is important for this
purpose is total resource cost (TRC). The TRC is the
total cost of purchasing labor or the total wage bill. It is
defined more precisely as follows:
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TRC =wL

The relationship between the horizontal labor supply
curve facing an employer and the employer’s TRC curve
is shown in Figure 11.2.

Figure 11.2: The Total Resource Cost Curve

TRC =wL

TRC*

L% [ 17 B I;

As Figure 11.2 shows clearly, the TRC grows
continuously as more labor is hired due to the constant
wage rate that must be paid to each worker.

Furthermore, we can define average resource cost
(ARC) as the average cost per worker hired. That is, if we
were to spread out the total labor cost over the number
of workers hired, then we would have the ARC. The ARC
is defined precisely as follows, which it turns out can be
reduced to the wage:

ARC = TRO _uL _,

This result should not be surprising. It simply means
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that, on average, the cost of a unit of labor is the wage.
Because the wage is given, it follows that the wage must
be the average cost of this resource.

Additionally, we can define the marginal resource cost
(MRC) as the additional resource cost incurred with the
purchase of an additional worker hired. Because the
TRC grows by a constant amount equal to the wage rate
with the purchase of each additional unit of labor, the
MRC is the wage rate. It can be defined more exactly as
follows:

MRC = ATRC _
The reader should notice that the MRC is equal to the
slope of the TRC curve. The slope of the TRC curve, of
course, is equal to the wage rate. Finally, it should be
noted that because the ARC and the MRC are both equal
to the wage rate, the ARC and MRC curves will be
identical to the horizontal labor supply curve facing an
employer. Figure 11.3 adds the ARC and MRC curves to
a graph of the horizontal labor supply curve facing one
employer.
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Figure 11.3: The Average Resource Cost Curve and the
Marginal Resource Cost Curve

Wi—————s=ARC=MRC

Table 11.1 provides a numerical example that includes
calculations of TRC, ARC, and MRC.

Table 11.1: Supply and Cost Information Facing a Perfectly Competitive Employer

L w TRC | MRC ARC
o 10 o | - -
1 10 10 10 10
i 10 20 10 10
3 10 30 0 10
4 10 40 10 10
5 10 50 10 10
6 10 &0 10 10

As expected, the MRC and ARC are equal to the wage
rate, and the TRC grows continuously with employment
due to the constant wage rate.
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The employer must consider the effect on revenue of
hiring additional labor as well as the effect on cost. As a
result, we need to introduce a new concept that
neoclassical economists refer to as the marginal
revenue product (MRP) of labor. To understand this
concept, we need to return to the total product (TP) and
marginal product (MP) curves that were first introduced
in chapter 7. Figure 11.4 shows the graphs of the total
product and marginal product curves.

Figure 11.4: The Total Product and
Marginal Product Curves
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The reader should recall that marginal product is simply
the slope of the total product curve. In the short run,
MP rises due to specialization and division of labor at
low employment levels and then falls due to diminishing
returns to labor at higher employment levels. The MRP
refers to the additional revenue earned from the purchase
of an additional unit of labor, which can be defined as
follows:

MRP = AIE
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The MRP can be further expanded as follows:
MRP = ATR _ ATR AQ _ arp . AFP

AL AQ AL

In other words, the MRP is the mathematical product of
the firm’s marginal revenue and marginal product of
labor. Finally, we learned in Chapter 8 that a perfectly
competitive firm’s marginal revenue is equal to the given
market price. If we assume that this firm is a perfectly
competitive producer, then the MRP can be written as
follows:

MRP=MR -MP=P:-MP

This result is very intuitive. The MRP is the additional
revenue that a firm earns from hiring another unit of
labor. When the additional unit of labor is purchased, it
will produce some additional output. This additional
output is the marginal product (MP). The additional
output is then sold at the given market price (P) in a
perfectly competitive market. The additional revenue
generated is the MRP.

A closely related concept is the average revenue product
(ARP) of labor. It is simply the total revenue per worker
hired, which may be defined as follows:

ARpP =TE

Figure 11.5 shows the calculation of the MRP and the
ARP for a perfectly competitive firm that faces a
constant market price of $2 per unit.



Figure 11.5: The Marginal Revenue Product (MRP)
for a Perfectly Competitive Firm
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L | TP MP| P | TR  MRP ARP
0 0 -- 2 0 - -
1 6 6 2 12 12 12
2 13 | 7 2 | 26 14 13
3 18 | 5 2 | 36 10 12
4 |22 ] 4 2 | 44 8 11
5 |25 3 2 | 50 6 10
6 | 27 | 2 2 | 54 4 9
7 | 28 1 2 | 56 2 8
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As Figure 11.5 shows, the MRP rises and then falls as
employment rises. Because the MRP equals the product
price times the marginal product of labor and the product
price is constant, the MRP will rise due to the
specialization of labor, but then it must fall because of
the fall in marginal product. That is, the MRP falls due to
diminishing returns to labor. A similar argument explains
the shape of the ARP curve. Figure 11.6 provides a graph
of the MRP and ARP curves.
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Figure 11.6: The Marginal Revenue Product Curve and the
Average Revenue Product Curve for a Perfectly Competitive Firm

ARP.

As with marginal product, both the ARP and the MRP
rise initially due to labor specialization and both fall
eventually due to diminishing returns to labor.

It is now possible to determine the profit-maximizing
quantity of labor employed. Figure 11.7 places the MRC
and the MRP on a single graph and in a single table.
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Figure 11.7: A New Profit-Maximizing Rule:

MRP = MRC
L MRP  MRC
0 - s
MRP, ==
MRC | ™ | 12 10
/ \ 2 14 10
wh ht X s=MRC 3 10 10
4 10
5 10
MRP
= 3 6 10

If a unit of labor generates more additional revenue for
a firm than it adds to cost, the firm will increase its
economic profits by purchasing that unit of labor. For
example, the first unit of labor adds $12 to revenue and
only $10 to cost. The purchase of that unit of labor will
increase the firm’s economic profits. As the firm
continues to purchase more labor, the MRP eventually
falls due to diminishing returns to labor and the MRC
remains constant due to the given market wage. When
3 units of labor are purchased, the MRP and the MRC
are equal at $10. In other words, the third unit of labor
adds as much to revenue as it adds to cost. The firm
is technically indifferent between purchasing and not
purchasing this unit of labor. By convention, neoclassical
economists argue that this unit will be purchased. Any
units of labor beyond this point, however, will add more
to cost than revenue and their purchase will reduce the
firm’s economic profits. The employer, therefore, will
maximize economic profits where MRP equals MRC.
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Furthermore, the perfectly competitive employer
achieves maximum economic profits where MRP equals
the wage rate.

This profit-maximizing rule for the labor market can be
used to derive the labor market demand curve. It is
only necessary to consider what happens to the quantity
of labor employed at different wage rates, holding all
other factors constant. As the wage rate decreases, the
employer maximizes economic profits by choosing the
quantity of labor such that w equals the MRP as shown
in Figure 11.8.

Figure 11.8: The MRP Curve as the
Labor Demand Curve
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It is easy to see that as the wage rate falls, the quantity
of labor demanded increases. In other words, the labor
demand curve is downward sloping. Furthermore,
because the quantity of labor demanded is determined
at points of intersection between the wage rate and the
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MRP, the MRP curve is the perfectly competitive
employer’s labor demand curve.

A second condition is necessary to ensure that economic
profits are maximized in the short run. Specifically, it
must be proven that the employer cannot earn a larger
economic profit by shutting down in the short run. To
prove this point, we return to the shut-down rule that we
learned when we first discussed how a perfectly
competitive firm maximizes economic profits in Chapter
8. In Chapter 8, it was shown that a perfectly competitive
firm should only operate when price is at least as great as
average variable cost (P = AVC). We may derive a similar
shut down rule for a perfectly competitive employer as
follows:

P> AVC

P-Q>AVC-Q

TR>TVC

" > ul

ARP > w

In other words, the wage paid must be less than or equal
to the ARP. Otherwise, the employer should shut down
in the short run. Therefore, when we trace out the labor
demand curve, the only relevant portion of the MRP
curve is that part that is below the ARP curve, as shown
in Figure 11.8. Because the MRP curve intersects the
ARP curve at the maximum point on the ARP curve, the
highest wage rate at which a positive amount of labor is
demanded is the maximum ARP. If the wage rate rises
above this point, then the employer will shut down and
demand no labor.
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Neoclassical economists assert that the demand for labor
(or any input) is a derived demand. That is, labor
demand is derived from the demand for the product that
the labor produces. For example, the demand for
engineers depends on the demand for new construction.
If firms invest in the construction of more bridges, dams,
and skyscrapers, then they will need to hire more
engineers. As we learned in Chapter 3, if the demand for
a product rises, then the market price will increase, other
factors held constant. The rise in the market price will
cause the marginal revenue product of labor to increase
because the output that workers produce can now be
sold at a higher price. This change causes an outward
shift of the MRP curve. Because the MRP curve is the
employer’s labor demand curve, the labor demand curve
shifts outward. Therefore, a rise in the demand for a
product causes a rise in the demand for the labor that
produces it.

More generally, we can identify two changes that can
shift the MRP curve and thus the labor demand curve.
Recalling that the MRP is equal to the product price
times the MP of labor, we can identify these two changes
as follows:

1. Any factor that raises the price of the product
will increase the MRP of labor and thus the
demand for labor.

2. A change in production technology, or any other
change that increases the marginal product of
labor, will increase the MRP of labor and thus
the demand for labor.

Now that we have derived the labor demand curve for a
perfectly competitive employer, it is a short step to
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obtain the demand curve for the entire labor market. We
simply use horizontal summation to aggregate the
individual labor demand (or MRP) curves of many
different employers. The downward sloping labor
market demand curve that results from this aggregation
process is shown in Figure 11.9.

Figure 11.9: The Market Demand for Labor

W .

The Neoclassical Theory of the Supply of Labor

Neoclassical theorists have also developed a theory of
labor supply. According to this theory, individual
workers allocate their available time between working
time and leisure time to maximize utility. In this theory,
work is regarded as undesirable for its own sake, but it
provides wage income that can be used to purchase
commodities. Leisure time, on the other hand, is
generally regarded as desirable. Because wage income is
desired to acquire consumer goods, the wage rate
represents the opportunity cost of one hour of leisure
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time. That is, by choosing to enjoy an hour of leisure
time, a worker sacrifices the wage that could be earned.

We can use the modern theory of utility maximization to
represent the problem facing the individual worker.' To
begin, we consider the time constraint that the worker
faces and represent this constraint in much the same way
that we represented the budget constraint facing a
consumer in Chapter 6. In this theory, the worker has a
total amount of time (T) available each day for either
work or leisure. T will generally be less than 24 hours
because the worker is unavailable for either work or
leisure during sleeping hours. The hours spent working
(h) and the hours of leisure time (I) add up to the total

time available in the day as shown below:
T=h+l1

Furthermore, the daily income (Y) is equal to the wage
rate (w) times the number of hours spent working (h) as
shown below.

Y =wh

If we rearrange the above equation such that h = Y/w,
then we can rewrite the total amount of time available in
the day in the following way:

T=X41

Solving this equation for Y, we obtain the following
result:
Y =wT —wl

It should be noted that w and T are unknown constants
in this equation and Y and 1 are the only variables. If we
graph this result as shown in Figure 11.10, then we
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obtain a clearer picture of the income/leisure tradeoff
facing the individual worker.

Figure 11.10: The Time Constraint
(The Income/Leisure Tradeoff)

wT

Y&

In Figure 11.10, it should be clear that if 1 is equal to zero,
then Y = wT. This point represents the vertical intercept
of the time constraint. In economic terms, if the worker
chooses no leisure time and only chooses to work, then
the maximum income that can be obtained is the wage
rate times the total time available. It should also be clear
that if Y is equal to zero, then | = T. This point represents
the horizontal intercept of the time constraint. In
economic terms, if the worker chooses to not work at
all and thus earns no income, then the maximum leisure
time is the total time available in the day.

Three other comments need to be made about the time
constraint represented in Figure 11.10. If the worker
chooses I* amount of leisure and earns Y* amount of
income, then the hours of work (h*) can be represented
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as the difference between the horizontal intercept (T)
and the amount of leisure chosen. Additionally, the slope
of the line has a special significance. The slope (AY/Al) is
equal to the negative of the wage rate (-w). That is, a one
hour increase in leisure time will lower the worker’s
income by an amount w. As stated previously, the
opportunity cost of an hour of leisure time is the wage
rate. Finally, a change in the amount of time available
will shift the line, and a change in the wage rate will
change the vertical intercept and the slope but leave the
horizontal intercept unchanged.

Just as the individual consumer’s preferences for goods
may be represented using indifference curves, the
individual worker’s preferences for income and leisure
may be represented using indifference curves as shown
in Figure 11.11.

Figure 11.11: A Worker’s Indifference Curve

In Chapter 6, we learned that the downward slope of an
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indifference curve indicates that the consumer is willing
to trade off one good for another. Similarly, the
downward slope of the indifference curve represented in
Figure 11.11 indicates that the worker is willing to trade
off income for leisure and vice versa. We also learned
in Chapter 6 that the slope of the indifference curve is
called the marginal rate of substitution (MRS) and that
this slope becomes flatter as the individual moves along
the indifference curve. The reason for the change in the
slope is that as the worker obtains more leisure, her
willingness to trade off additional income for an
additional hour of leisure decreases. This diminishing
marginal rate of substitution is somewhat like
diminishing marginal utility. As explained in Chapter 6,
however, diminishing MRS depends entirely on an
ordinal notion of utility.

We can also rewrite the MRS as the negative ratio of the
marginal utilities of leisure and income. Because the
worker’s utility remains the same all along the

indifference curve, we can write the following equation:
ATU = MUy - AY + MU, - Al=0

This equation states that the change in total utility as the
worker moves along an indifference curve is equal to the
product of the marginal utility of income (MUy) and the
change in income (Y) plus the product of the marginal
utility of leisure (MU]j) and the change in leisure (I). The
entire sum is equal to zero because total utility remains
constant along the indifference curve. Solving for the
MRS generates the following result:

MRS = &Y — _ My

T MUy

As the worker moves to the right along the indifference
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curve, the amount of 1 that is chosen rises and the
amount of Y that is chosen declines. As a result, the
marginal utility of leisure declines relative to the
marginal utility of income, implying diminishing MRS.

We can now represent the utility maximizing choice of
the worker. In Figure 11.12, the worker maximizes
utility at point A by choosing the amount of leisure (1*)
and hours of work (h*) that yields an amount of income,
Y

Figure 11.12: Worker Equilibrium: Utility Maximization

\\ \ \\.

At point A, the indifference curve passing through point
A is tangent to the time line representing the worker’s
time constraint. Because the slopes of these curves must
be the same, the following condition must hold:

MRS=—%}‘;=—'LU

It is now possible to derive the individual worker’s labor
supply curve using the utility maximizing framework
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that we have developed. Figure 11.13 shows what
happens when the wage rate increases.

Figure 11.13: The Derivation of the
Individual Worker’s Labor Supply Curve
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In Figure 11.13, the vertical intercept increases because
the maximum possible income is now higher. Similarly,
the slope increases (in absolute value) because the
opportunity cost of leisure has increased with the higher
wage rate. Because leisure has become more expensive
to consume, the worker chooses to reduce the amount
chosen from 1; to Ip. The amount of work chosen

correspondingly increases from hi to hy. The quantity
supplied of labor thus rises with the wage rate, which
implies the upward sloping labor supply curve shown in
the graph on the right in Figure 11.13.

On the other hand, it is possible that the worker will stop
responding in this manner to the rise in the wage once
the wage reaches a very high level. Suppose that the
increase in the wage leads the worker to feel richer
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overall. As a result, the worker purchases more
consumer goods but also decides to “purchase” more
leisure time by working less. This situation is
represented in Figure 11.14.

Figure 11.14: The Backward — Bending
Labor Supply Curve
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In Figure 11.14, the wage rises from w1 to w2, and the
worker cuts back on leisure time (from 1 to 12) as leisure
becomes costlier. Similarly, the hours worked increase
from hi to hy as before. Once the wage rises to w3,
however, the worker increases leisure time from I to 13. A
corresponding reduction in hours worked from h; to h3
occurs. This drop in the number of hours worked as the

wage increases is represented in the graph on the right in
Figure 11.14 as a backward bending labor supply curve.

Our final step is to aggregate the individual labor supply
curves of every worker in the labor market. As before, we
can use horizontal summation to obtain the labor market
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supply curve. Figure 11.15 shows two possible examples
of the labor market supply curve.

Figure 11.15: The Labor Market Supply Curve
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In the graph on the left in Figure 11.15, the labor market
supply curve has the usual upward slope that we expect
of a supply curve. As the wage rises, workers reduce their
leisure time (which is more expensive) and work more
to take advantage of the higher wage. The tendency to
consume less leisure as the wage rises (other factors held
constant) is referred to as the substitution effect in this
context in the sense that the worker substitutes away
from something that has become relatively more
expensive to consume. In the graph on the right, however,
workers respond to higher wages by eventually working
less and consuming more of all goods, including leisure.
The tendency to purchase more of all goods as one’s
income rises (other factors held constant) is referred to
as the income effect. That is, the worker experiences a
rise in real income and so decides to purchase more of
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everything. Although both effects are typically at work,
whether an upward sloping or backward bending supply
curve emerges depends on which effect is the stronger
of the two. If the substitution effect dominates, then the
labor supply curve will be upward sloping. If the income
effect dominates, then the labor supply curve will be
backward bending.

The Neoclassical Theory of Labor Market Equilibrium

Now that we have developed both the supply and
demand sides of the labor market, we can bring them
together to show how neoclassical economists explain
the movement to equilibrium in these markets. Figure
11.16 shows two possible labor markets.

Figure 11.16: Labor Market Equilibrium
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In the graph on the left, a single equilibrium outcome
occurs. The labor market is cleared of shortages as wages
increase, and it is cleared of surpluses as wages decrease.
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Eventually, the market reaches an equilibrium wage rate
and employment level. The market will remain at this
point unless it is disturbed by a change in an external
variable.

In the graph on the right, two different equilibrium
outcomes are possible due to the backward bending
supply curve, which causes a second intersection with
the labor market demand curve. The lower equilibrium
at w1 and L is the same as the one represented in the
graph on the left. It is a stable equilibrium in the sense
that a slightly higher or lower wage will lead to a surplus
or shortage that will push the wage back in the direction
of the equilibrium outcome. The upper equilibrium at w>
and L, on the other hand, is rather different. If the wage
falls below w2 by a small amount, then it will continue to

fall due to the surplus that exists. Similarly, if the wage
rises above w by a small amount, then it will continue to

rise due to the shortage that exists. Because the wage
tends to move further away from the equilibrium when
pushed in either direction by a small amount, the
equilibrium is an unstable equilibrium. The presence of
an unstable equilibrium creates a risk of considerable
market instability.

We have yet to mention the ideological significance of
the neoclassical theory of the labor market. The
neoclassical model of a perfectly competitive labor
market reaches the conclusion that each worker is paid
according to that worker’s contribution to production.
Earlier in this chapter, it was shown that a perfectly
competitive employer achieves maximum economic
profits when the MRP is equal to the wage rate (the
MRC). This conclusion means that when the labor
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market reaches equilibrium each worker will receive a
wage that is equal to the worker’s contribution to the
firm’s revenue. From a purely ideological perspective,
this result is a very powerful one. It means that workers
are not exploited as Marxian economists assert. They
draw from the social product an amount that is exactly
equal to what they contribute. The marginal
productivity theory of income distribution is
implicitly a theory of distributive justice. That is, people
receive what they deserve to receive. What they deserve
to receive stems from their productive contributions.

The theory has been criticized for a variety of reasons.
One objection is that inequality may have its own
undesirable social and economic consequences and that
payment according to marginal revenue product might
lead to extreme levels of inequality. A second objection is
that the relationship between social classes (e.g., workers
and capitalists) plays no role in the analysis as it does in
Marxian economics. Due to the assumption of perfect
competition, no employer or worker has any market
power. The fact that some own the means of production
whiles others lack means of production is given no
significance in the model. Finally, the assumption of
perfect competition in the labor market is one that
opponents of the theory have sharply criticized. As we
will see in the next section, when the assumption of
perfect competition is dropped, the door to a
neoclassical theory of exploitation is suddenly thrown
open.

A Neoclassical Theory of Exploitation?

If we drop the assumption of perfect competition in the
labor market, then how will the neoclassical analysis of
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the labor market change? In this section, we consider the
case of imperfectly competitive labor markets. We will
consider the case of a single employer, also referred to as
a monopsony employer. A monopsony exists in a
market when only a single buyer exists. In the labor
market, the employers are on the buyers’ side of the
market. Therefore, a monopsonistic labor market is a
market with only a single buyer of labor.

Pure monopsonies, just like pure monopolies, are not
very common, but sometimes firms approach
monopsony status in certain markets. For example, Wal-
Mart has been accused of acting as a monopsonist in
certain markets in which it buys goods from suppliers. In
those cases, Wal-Mart is by far the largest, or may be the
only, buyer of a product from its suppliers. In the defense
industry, the U.S. government may be the only purchaser
of advanced weaponry from firms that produce such
products. Monopsony employers, on the other hand,
have existed in company towns like General Motors in
Flint, Michigan or Carnegie Steel in Homestead,
Pennsylvania. In company towns, the people may have
limited mobility and so they either work for the
dominant employer, or they do not work at all.

As with any neoclassical model, we will start by
identifying the model’s main assumptions. We will
assume that a single firm exists that is the sole buyer of
labor. Furthermore, it is assumed that workers cannot
easily move to a new location. Because of these
conditions, the monopsonist has the power to set the
market wage. That is, the monopsonist has market
power, much like the monopolist possessed market
power (i.e., the power to set the market price of its
product).
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Unlike the perfectly competitive employer who faces a
horizontal labor supply curve, the monopsonist faces an
upward sloping labor supply curve, as shown in Figure
11.17.

Figure 11.17: The Monopsonist and Supply

The reason for the upward slope of the labor supply curve
facing the monopsonist is that the monopsonist faces the
entire labor market supply curve, which is upward
sloping. In general, as wages rise, more workers enter the
labor market.

Just like the perfectly competitive employer, the
monopsonist possesses an average resource cost (ARC)
curve, as shown in Figure 11.18.
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Figure 11.18: The Average Resource Cost Curve
of the Monopsonist
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It is assumed that the monopsonist establishes the same
wage for each worker hired. Therefore, the ARC for the
monopsonist is equal to the wage. The derivation of this
result is the same as that which was used in the perfectly
competitive case earlier in this chapter. Also, because the
ARC is equal to the wage at each employment level, the
ARC curve and the supply curve facing the monopsonist
are one and the same.

The more interesting distinction between this labor
market structure and the perfectly competitive one
relates to the nature of the marginal resource cost (MRC)
curve. Figure 11.19 shows an example of how to
calculate the MRC for a monopsony employer.
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Figure 11.19: Marginal Resource Cost
for a Monopsonist
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As the wage rises from $11 per unit to $12 per unit, the
quantity of labor supplied increases from 3 to 4 units. The
MRC may be calculated by dividing the change in TRC by
the change in L as follows:

MRC = ﬁifc = (12)(43:511)(3} = 88233 — §15 per unit of labor

It is possible to obtain this result in another way that is
more intuitive. When the wage rate is increased from
$11 to $12 per unit, an additional worker enters the
market. How much does this increase in the wage add to
cost? The additional worker is paid $12, but the reader
should notice that the three workers, who were receiving
$11 each, now receive $1 raises. Therefore, the total
resource cost rises by $12 plus $3 or $15. This manner of
proceeding is helpful in terms of understanding why the
addition to total resource cost exceeds the wage paid. As
the reader can observe, in Figure 11.19 the MRC of $15
is above the wage of $12. In general, the MRC will
exceed the wage because when the wage rises to
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encourage another worker to enter the market, the TRC
rises both because of the wage paid to the new worker
hired but also because each of the existing workers must
receive a wage increase. The reader might notice the
similarity between this analysis and the analysis of pure
monopoly. In the case of pure monopoly, MR falls faster
than price because when the price is cut to sell another
unit, the price must also be cut on all the other units
previously sold at the higher price.

Because the MRC exceeds the wage, the MRC curve will
rise more quickly than the labor market supply curve

facing the firm. Therefore, we obtain the result shown in
Figure 11.20.

Figure 11.20: The Marginal Resource Cost
Curve for a Monopsonist
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Table 11.2 provides an example to demonstrate how to
calculate TRC, ARC, and MRC when only given
information about the labor market supply curve facing
the monopsony employer.
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Table 11.2: Supply and Cost Facing a M

L TRE | MRC ARC
0 F 3 f =

1 9 9 [ 9 9
2 10 0 | 1 10
3 | 11 3 13 11
4 | 12 a | 15 12
5 13 B5 17 13
(3 14 84 19 14

We have now fully developed the cost structure of the
monopsonist and can proceed to the profit-maximizing
choice of the firm. Figure 11.21 shows how the
monopsony employer will set the wage to maximize its
economic profit.

Figure 11.21: Equilibrium in a
Monopsonistic Labor Market
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To maximize its economic profit, the monopsonist will



PRINCIPLES 613

hire labor up to the point where MRP equals MRC. This
profit-maximizing rule in the factor market applies to the
monopsony employer just as it applies to the perfectly
competitive employer. Following this rule, the
monopsonist will hire Q* units of labor. To encourage
exactly this amount of labor to be supplied, however, the
monopsonist must set the wage at w*. Only at w* is the
wage at the level that is necessary to call forth Q* units
of labor into the labor market. The crucial point to notice
is that w* is significantly below the MRP, which means
that the last (marginal) worker hired is paid a wage that
is below the revenue that the worker generates for the
employer. That is, the monopsonist forces wages down to
make a greater economic profit.

This result (w* < MRP*) suggests that the worker is
being exploited in an economic sense. For this outcome
to be obtained within a neoclassical economic model is
rather unusual. Such findings open the door to criticisms
of unregulated market activity, which neoclassical
economists generally favor. Neoclassical economists
frequently respond to this finding by arguing that this
case is an extreme one in which a single employer
dominates the labor market. Typically, competition from
other employers will drive wages up. Furthermore, even
if this situation exists, neoclassical economists argue that
the degree of exploitation as represented by the difference
between the MRP and the wage (the dashed vertical line
in Figure 11.21) is likely to be small or at least small
enough that government efforts to correct this situation
will lead to even worse economic consequences.*

It is also possible to compare the monopsonistic
equilibrium outcome and the perfectly competitive
outcome using the graph in Figure 11.21. Earlier in this
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chapter, it was explained that the perfectly competitive
equilibrium outcome in the labor market occurs where
supply and demand intersect. If we assume that the MRP
curve of the monopsony employer would be the same as
the sum of the MRP curves of many perfectly
competitive employers (if this market was perfectly
competitive), then we can find the perfectly competitive
equilibrium at the intersection of the labor market
supply curve and the MRP curve. That is, the MRP curve
represents the labor market demand curve and so its
intersection with the labor market supply curve
represents the competitive equilibrium. In the perfectly
competitive equilibrium, w represents the equilibrium
wage rate and Qc represents the quantity of labor that

the firm will hire at that wage. Because w* is less than
W, it is easy to see that the monopsony firm reduces the
wage to a level that is below what would be paid in a
perfectly competitive labor market. Furthermore,
because Q* is less than Qg, it is also easy to see that the
monopsony firm reduces overall employment below
what would exist in a perfectly competitive labor market.
The reduction of employment below the perfectly
competitive level represents a loss of efficiency brought
on by the monopsonist’s pursuit of maximum economic
profits.

The Economic Consequences of Labor Union Activity

In Chapter 3, the concept of a price floor was
introduced. A price floor establishes a legal minimum
price in a market. The price is permitted to rise above a
price floor, but the price cannot fall below the price
floor. Industrial unions are organizations that attempt
to organize all the workers in an industry and then
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negotiate industry-wide wage floors for their members.
Working hours and working conditions are other key
points for negotiation. Craft unions have similar aims,
but they only organize the workers who share a common
skill or trade, such as carpentry, ironworking, or
masonry. Unions possess market power on the sellers’
side of the labor market. That is, a union is (sometimes)
the sole seller of labor in a market, just as the
monopsonist is the sole buyer on the buyers’ side of the
market.

A price floor that a labor union might negotiate is just a
minimum wage. If the labor market is perfectly
competitive, then this situation can be represented as in
Figure 11.22.

Figure 11.22: An Industrial Union in a
Market with Many Employers
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In Figure 11.22, the perfectly competitive equilibrium
occurs at we and Qc, but if the labor union negotiates a

wage floor of wy, then the wage will not be permitted
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to fall below this level. The quantity supplied of Q2 will
exceed the quantity demanded of Qi, and a surplus will
exist. That is, unemployment will exist, and it will persist
while the wage floor is in effect and no external changes
occur. It is worth noting, however, that the unemployed
may be divided into two different categories in this case.
First, some workers lose their jobs due to the wage being
pushed up above the competitive equilibrium wage. The
number of workers that loses jobs is equal to Q¢ - Q7.
Additionally, other workers enter the labor market
precisely because the wage has been pushed up above the
competitive equilibrium wage. The number of workers
who enter the labor market only to become unemployed
is Q2 — Q.. Overall, neoclassical economists condemn
union activity because it reduces the overall amount of
employment and causes inefficiency.

On the other hand, if each side of the market is
dominated by a single participant, then the results are
quite different. Suppose, for example, that an industrial
union faces a monopsonistic employer in the labor
market. That is, a single seller of labor confronts a single
buyer of labor. This market structure is referred to as
bilateral monopoly and is depicted in Figure 11.23.
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Figure 11.23: The Bilateral Monopoly Model
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Figure 11.23 shows the monopsony outcome where the
wage is wm and employment is Qm. It also shows the

perfectly competitive labor market outcome where the
wage is w¢ and employment is Qc. Let’s assume, however,
that a union negotiates a wage of w* with this monopsony
employer. In this case, the labor market supply curve
becomes perfectly horizontal for every employment level
up to the original supply curve. The reason is that the
workers who would have entered the labor market at
lower wage rates previously are now paid the union wage.
Once we reach the original supply curve, however, the
wage must rise to encourage more workers to enter the
market. The supply curve thus has a kink in it at Q*.

To obtain the MRC curve, it is necessary to use the
information given on the supply curve. When the labor
supply curve facing the firm is horizontal, as it is in the
case of a perfectly competitive market, then the MRC
curve is horizontal as well and identical to the supply
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curve. Therefore, the MRC will be the same as the labor
market supply curve up to the kink. For employment
levels beyond the kink, however, the MRC
corresponding to the upward sloping supply curve
applies. As a result, the MRC curve is horizontal up until
the kink in the supply curve, then a vertical gap exists
until we reach the upward sloping MRC curve, after
which point the MRC curve becomes upward sloping as
before.

To find the profit-maximizing outcome in the bilateral
monopoly model, we only need to equate MRP and
MRC. In Figure 11.23, the MRP curve intersects MRC
somewhere in the gap in the MRC curve. This
intersection gives us the profit-maximizing employment
level of Q*. It also gives us the profit-maximizing wage.
To call forth Q* amount of labor, the wage rate that must
be set is w*, which is directly above Q* at the kink in the
supply curve.

What we observe in this case is that the wage rate is
higher than what the monopsonist would set in the
absence of a union. The employment level is higher as
well. Furthermore, the gap between the MRP and w is
smaller and so the degree of exploitation is lower. On the
other hand, it is also the case that the wage rate is lower
than the perfectly competitive wage, and the
employment level is lower than the perfectly competitive
employment level. Still, if the labor union could
negotiate an even higher minimum wage, then it would
approach or even match the perfectly competitive
outcome. If the union negotiates a wage that is higher
than w¢, however, then unemployment will result as in

the perfectly competitive model. The reader might try to
verify this result graphically. In general, however,
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whether the wage that is negotiated is closer to the pure
monopsony wage or closer to the perfectly competitive
wage will depend on the relative bargaining strength of
the monopsonist and the labor union. A relatively strong
labor union will negotiate wages that are closer to the
perfectly competitive result. A relatively weaker labor
union will negotiate wages that are closer to the pure
monopsony result.

A situation of bilateral monopoly like the one we have
been discussing occurred in 1892 in Homestead,
Pennsylvania. In a very famous strike, the Amalgamated
Association of Iron and Steel Workers struck against the
Carnegie Steel Company. The craft union had a large
degree of monopoly power at the time, and Carnegie
Steel was the only major employer in the entire town.
The union’s goals were to negotiate a minimum wage
and to establish a June expiration date (rather than a
January expiration date) for the new three-year contract.
The union wanted a summer rather than a winter
expiration date because if a strike became necessary
during contract negotiations, the workers could hold out
much better in the summer than in the winter. In this
case, the company and the union were not able to arrive
at an easy solution. A bitter strike ensued involving a
battle between striking steelworkers and Pinkerton
guards. Eventually, the Pennsylvania Governor ordered
the state guard to force an end to the strike. Abstract
models can teach us a great deal, but they often cannot
capture the intensity of real life struggles.’

The Marxian Theory of the Market for Labor-Power

Now that we have studied the neoclassical theory of the
labor market in considerable detail, we can more easily
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contrast it with the Marxian theory of the market for
labor-power. The reader should recall that the
commodity that workers sell to capitalists is labor-power
as opposed to labor. In Marxian theory, labor refers to
the act of working itself, whereas labor-power refers to
the ability of a worker to perform labor for a given
amount of time, which is sold as a commodity.

In Chapter 4, it was shown how the value of labor-power
is determined in Marxian theory. Marx provided a
formula for calculating the value of a day’s labor-power.
As the reader will recall, that calculation requires adding
up all the values of all the means of subsistence that a
worker requires in the year to produce and reproduce
her labor-power (according to a culturally determined
norm) and then dividing that value by the number of
days in the year. If the social estimation of what a worker
requires for the production and reproduction of labor-
power changes, then the value of labor-power will
change as well. Additionally, if the values of the required
means of subsistence change, then the value of labor-
power may change as well. The price of labor-power,
which is what is paid for labor-power, may diverge from
the value of labor-power at times. In the second part of
this book, it is explained why the price of labor-power
never diverges very much from the value of labor-power.

Our primary interest in this chapter, however, is to
understand how changes in the capitalist production
process can be analyzed from a Marxian perspective.
This discussion draws heavily upon Marx’s treatment of
the subject in chapter 17 of volume 1 of Capital. In the
remainder of this chapter, we will consider how
productivity changes are treated in Marxian theory. We
will also consider two aspects of capitalist production



PRINCIPLES 621

that are not given much attention in neoclassical theory,
namely changes in the length of the working day and
changes in the intensity of the labor process. As will be
shown, the value of labor-power has an important role to
play in the analysis.

Changes in the Productivity of Labor

In neoclassical microeconomic theory, an increase in the
price of a firm’s product raises the marginal revenue
product of labor and thus labor demand. The causal
claim is that price increases lead to increases in marginal
revenue productivity. In Marxian economic theory, on
the other hand, the causal chain runs in the reverse
direction. That is, a rise in labor productivity typically
leads to a reduction in prices. To see why, we need to
return to our working day diagrams from Chapter 4.
Figure 11.24 shows the three ways that we may express
the value produced in one day in a specific industry.

Figure 11.24: Three Expressions of the Value Produced in a Day
(in a specific industry)
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In this example, the capitalist advances constant capital (c)
of $300 for means of production and variable capital (v)
of $90 for labor-power. The worker works a 10-hour day.
Given a monetary expression of labor time (MELT) of
$15 per hour, the $90 of variable capital may be converted
into 6 hours of necessary labor (NL). The remainder of
the workday then consists of 4 hours of surplus labor
(SL), which may be converted into $60 of surplus value (s)
using the MELT. The constant capital of $300 may also be
converted into its dead labor (DL) equivalent of 20 hours
using the MELT. If we assume that the worker produces
a total product (TP) 225 Ibs. of sugar during the workday,
then we can also calculate the individual value of a pound
of sugar. All we need to do is divide the total value of the
day’s product by the total product. That is, the price (=

value) can be calculated as follows:

_ cfvts _ $300+8904$60 _  $450
=5 = e = 3515 — 02 per Ib.

By dividing ¢, v, and s by the price of a pound of sugar,
we can calculate the dead product (DP) of 150 Ibs., the
necessary product (NP) of 45 Ibs., and the surplus
product (SP) of 30 Ibs., respectively.

Now that we have reviewed these basic aspects of
Marxian economics, we can consider the effects of a
change in labor productivity. Unlike in the neoclassical
theory we considered earlier in this chapter, it matters a
great deal whether the productivity change occurs in an
industry that produces means of subsistence for workers
(so-called wage goods industries) or in other industries
that produce goods that workers do not typically
consume. Let’s first assume that a productivity increase
occurs in an industry that is not a wage goods industry.
This situation is depicted in Figure 11.25.
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Figure 11.25: A 30% Productivity Increase
(in this industry but not in the wage goods industry)
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In Figure 11.25, a 30% productivity increase is assumed.
What this change means is that a worker can transform
30% more means of production (as reflected in a 30%
rise in constant capital) into 30% more finished product
in the same 10-hour workday as previously. That is, it
is assumed that the worker produces more in the same
10 hours while working at the same level of intensity
as previously. Indeed, this change represents a pure
productivity increase. In this example, the additional $90
of constant capital (Ac) is used to purchase means of
production representing 6 hours of additional dead labor
(ADL). Similarly, the additional sugar produced may be
considered an addition to the total product (ATP) of 67.5
Ibs., which is a 30% increase. The new value of labor-
power and the newly created value are not affected at all
in this case. The price of sugar, however, is affected as can

be observed in the following calculation:

__ ctActvts _ $30043904+-8904+860 _  $540 -
P= TPLATP — 225Ibs.+67.51bs.  292.51bs. = $1.85 per unit
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By dividing each monetary magnitude in Figure 11.25,
we can calculate the new values for the surplus product,
the necessary product, the dead product, and the change
in dead product, as shown in Figure 11.25. To carry out
these calculations, the exact figure for the price was used.
As a result, when we add together each product figure,
we obtain the new total product for the day of 292.5 Ibs.,
which represents a 30% increase in production. The
price of sugar, therefore, falls when labor productivity
rises. By contrast, we would expect a productivity
decline to increase the price of sugar.

The other possibility we should consider is a
productivity change that occurs in a wage goods industry
but not in the industry that we are considering. If
productivity rises in a wage goods industry, then this
change will have a direct impact on the value of labor-
power. By reducing the value of the means of subsistence
that the worker requires, the commodity labor-power
becomes less valuable. If the price of labor-power falls in
line with the drop in the value of labor-power, then this
change will lead to a re-division of the workday in the
industry that we are considering. This situation is
depicted in Figure 11.26.
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Figure 11.26: A Productivity Increase
(in the wage goods industry but not in this industry)
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Figure 11.26 represents a situation in which the labor
embodied in the required means of subsistence for the
day falls to 5 hours of SNALT. With the necessary labor
at 5 hours, the variable capital declines to $75 (given the
MELT of $15/hour). In a similar fashion, the surplus
labor rises from 4 hours to 5 hours (given the 10-hour
workday), and the surplus value produced rises from $60
to $75. The constant capital advanced remains unaffected
by this change in labor productivity in the wage goods
sector. Because the total value of the day’s product
remains at the same level of $450 and the total amount of
sugar produced remains unchanged at 225 Ibs. of sugar,
the price of sugar is not affected at all.

In Figure 11.26, the fall in the value of labor-power
simply leads to a change in the distribution of the new
value created. Aside from that change, production levels
in this industry remain the same. Notice that workers
receive a smaller money wage, but they can purchase the
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same quantity of means of subsistence as previously.
Their absolute standard of living remains the same.
Capitalists are the sole beneficiaries of the productivity
increase in this case. It is possible that a struggle may
develop between capitalists and workers over the
division of the new value created. If labor unions are
relatively strong, then the price of labor-power might
rise above its new value (but perhaps not as high as the
previous value of labor-power). In that case, the workers
enjoy a higher standard of living, as they can purchase
more means of subsistence than previously. At the same
time, the capitalists extract more surplus value from the
workers, and workers become poorer relative to
capitalists. This possibility is interesting because it
reveals that Marx’s theory is consistent with rising real
standards of living for workers even as inequality
worsens.

Of course, the one situation we have not considered is a
productivity increase in a wage goods industry and the
consequences of that change for the wage goods industry
itself. This case would combine the two examples we
have considered. That is, prices would fall in the wage
goods industry and a part of the new value created
would be redistributed from workers to capitalists as the
value of labor-power declines. Although it is possible, it
is not necessary to create a diagram for this case since it
would simply reproduce the results we have already
obtained in the previous two cases.

Changes in the Length of the Working Day

The next change we need to consider is a change in the
length of the working day. Unlike in neoclassical theory
where the worker decides how to allocate her time
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between work and leisure to maximize utility, in
Marxian theory, capitalists tell workers what the length
of the working day is. In the absence of a union, they
either accept those terms or they seek work elsewhere.

Figure 11.27 represents a situation in which the working
day has been extended.

Figure 11.27: A 30% Extension of the Working Day
{in this industry)
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In Figure 11.27, the working day is extended by 30% or 3
hours. Because workers must have means of production
with which to work, this extension necessitates a 30%
increase of $90 in the amount of constant capital
advanced. The total product produced in the day
subsequently rises by 30% or 67.5 Ibs. The consequence
of this increase in the length of the workday is an increase
in the surplus value produced, but it has no effect on the
price of sugar. The new (unchanged) price of sugar may

be calculated as follows:
_ ctActutst+As _ $300-+890+$90+860+845 8585

P = =TpiaTP 225 bs+67.5 Ibs. ~ — T02.516s. — O2 per unit
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The new dead product of 45 Ibs. may be calculated
simply by dividing the new constant capital advanced of
$90 by this price.

The main consequence of an extension of the working
day is an increase in the degree of exploitation. The value
of labor-power is typically unaffected by such a change.
Marx, however, did argue that the additional wear and
tear that labor-power experiences due to this extension
may increase the value of labor-power. That is, the
means of subsistence necessary to make the production
and reproduction of labor-power each day may rise due
to, for example, an increased need for medical care.
Beyond a certain point, however, no increase in the
means of subsistence can compensate for the
deterioration of the worker’s health due to endless
drudgery.

Additionally, if the value of labor-power remains
unchanged even with a lengthening of the workdayj it is
possible that its price may increase above its value. That
is, a struggle between workers and capitalists over the
new value created might occur. Depending on the
relative strength of the one versus the other, workers or
capitalists may end up appropriating a larger portion of
the newly created value as wages or surplus value,
respectively.

Changes in the Intensity of Labor

The final change that we will consider is a change in the
intensity of labor that occurs in a single industry but not
across all industries simultaneously. For example,
suppose that the intensity of the labor process increases
above the social norm that exists in other industries. In
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this case, even with the same number of hours in the
workday, the worker will create an even larger amount
of new value than previously. The reason is that one
hour of SNALT is not necessarily the same as one hour
of clock time. If the intensity of labor rises above what is
considered the social norm in a specific society, then one
hour of clock time might be consistent with more than
one hour of SNALT. This situation is depicted in Figure
11.28.

Figure 11.28: A 30% Increase in the Intensity of Labor
(in this industry but not across all industries)
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Figure 11.28 is almost identical to Figure 11.27, which
depicted an increase in the length of the working day. The
only difference is that the 3 hours of additional surplus
labor do not occur because of an increase in the length of
the workday. Instead, it is the result of 30% more work
being performed within the span of the 10-hour workday.
For this reason, the portion of the timeline that shows
an extension of 3 hours is a dashed line rather than a
whole line, as was the case in Figure 11.27. That is, the
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increase in labor intensity leads to the incorporation of
more SNALT in the final product and a greater value of
the final product, but these additions are like the 30%
increase in dead labor and constant capital advanced in
that they are not part of the working day proper. On
the other hand, these changes do represent new value
created, and in that sense, they are very different from the
contribution that the additional constant capital makes to
the final product. In this case, because the value of the
final product and the physical product both rise by 30%,
the price of sugar remains unchanged. This result is to be
expected because the numerical changes are identical to
those obtained from an extension of the workday.

As in the case of an extension of the working day, the
value of labor-power may rise due to its more rapid
deterioration. Workers are not working longer hours,
but they are working harder, which may impact their
health. The same limits to compensating workers with a
higher wage that apply in the case of the extension of the
working day should also be expected to apply in this
case. As before, even if the value of labor-power does not
rise, workers might push for an increase in the price of
labor-power as they struggle to win a portion of the
newly produced value that their more intense labor has
made possible.

The amount of new value created due to the
intensification of the labor process is directly related to
the extent of the divergence between the intensity of
labor in this industry and the social norm. A general
change in the intensity of labor across all industries,
however, that alters the social norm will have no effect
on the new value produced during a 10-hour workday.
Such a change would instead act more like an increase in
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labor productivity in that more means of production will
be transformed into final products and prices can be
expected to fall.

Simple Labor versus Complex Labor

Throughout this entire discussion, it has been assumed
that the labor that is being performed is of a very simple
variety. That is, no special skill or training is required to
perform this specific type of labor, which we will call
simple labor. Of course, most types of labor require at
least some basic training and many types of labor require
years of prior education and training if they are to be
performed well. These more skilled types of labor we
will refer to as complex labor.

The existence of complex labor appears to create a
difficulty for Marxian economics. If one hour of simple
labor (e.g., sweeping floors) creates the same amount of
value as one hour of complex labor (e.g., surgical labor),
then this theory appears to be flawed. Recall, however,
that SNALT is not the same as clock time, and so it is
possible that one hour of surgical labor might create 100
times as much value as one hour of unskilled labor.

To understand how Marxian value theory can address
these issues, let’s consider a numerical example. Suppose
that a person goes to a technical school for four years
and learns to produce a specialized commodity. The
number of hours spent in school during these four years
might be 8,320 hours, which may be calculated as

follows:

total hours of education = (4 years)( 52‘”&:;" ) %&yf ) (N#’;”’} =8, 320 hours

Suppose the worker then works for 40 years producing
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the specialized commodity. During this 40-year period,
the number of hours worked may be calculated in a
similar way:

total hours of work = (40 years}(%)(%){%’r‘) = 83,200 hours
The total value created during the working life of this
person may be expressed in SNALT as the sum of the
hours spent in training plus the hours spent working.

This calculation is as follows:
Total value created = 8, 320 hours + 83, 200 hours = 91, 520 hours

Further suppose that the worker produces 9,152 use
values during her entire working life. To keep the
example simple, let’s ignore the value of the means of
production by assuming that the constant capital
advanced is equal to zero. We can use this information to
calculate the value (or price) per unit of the commodity
produced in terms of SNALT as follows:

Price (in SNALT) = 991’155220:3;? = 10 hours per unit

If we assume a MELT of $6 per hour, then the price of
the commodity will be $60 per unit (=$6/hour times 10
hours/use value), and the total value of the worker’s
lifetime product will be $549,120 (=$60/unit times 9,152
use values).

If we next consider an unskilled worker who works for
40 years performing simple labor and producing a
similar, albeit unspecialized commodity, then we can see
what contribution the first worker’s training makes to
the production of value. Let’s assume that the unskilled
worker also produces 9,152 units of the unspecialized
commodity. Since the worker works for 40 years, she has
performed 83,200 hours of work, just like the skilled
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worker. The value of each unit of the unspecialized
commodity may be calculated in terms of SNALT as
follows:

Price (in SNALT) = 83’125020 hours 7 9.09 hours per unit

Using the same MELT of $6 per hour, the price of the
unspecialized commodity will be about $54.54 (=$6/
hour times 9.09 hours per use value), and the total value
of the worker’s lifetime product will be about $499,150
(= $54.54/unit times 9,152 use values), ignoring some
rounding error here.

This example shows rather clearly that the skilled
worker produces a more valuable product than the
unskilled worker. The difference in the value created
occurs because the skilled worker creates more value in
the same 40-year period. This enhanced value-creating
potential is not the result of a more intense labor process
or a longer working day. The superior ability of the
skilled worker to create value exists because the hours
the worker has spent acquiring specialized knowledge
are labor hours that were necessary for the worker to
produce and reproduce her labor-power. Just as work is
required to produce the means of subsistence the worker
needs to perform labor each day, work is also required to
produce the knowledge that the worker uses to produce
commodities each day. In summary, the value-creating
potential of complex labor increases with the educational
requirements of the specialized labor process that
requires that special type of labor.*

Following the Economic News®

Samsung is the world’s largest producer of smart phones.
According to a New York-based watchdog group called
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China Labor Watch, underage workers have been
employed at one of Samsung’s suppliers in Dongguan,
China. The Shinyang factory is accused of hiring
children and underage students during the busiest times
when it is in “urgent need of labor.” The executive
director of China Labor Watch claims that the underage
workers are only 15 years old and have been using the
identification of other people. According to neoclassical
economic theory, this factory is a wage-taker and would
be run out of business if it paid a wage higher than the
market wage. If child labor laws were strictly enforced,
however, then it would be possible to prevent the market
wage from falling to a very low level. Marxian theory
also sheds light on this situation. In a written statement
by China Labor Watch, the underage workers are usually
employed for three to six months and are only paid for
10 hours a day even though they work for 11 hours. This
case is a perfect example of absolute surplus value
production. This example is rather unusual, however,
because typically it appears that workers are being paid
for the entire value produced during the workday. For
example, a worker might receive an hourly wage of $5
per hour for 11 hours. However, the worker might
produce $2 of surplus value during each hour as well. In
that case, the variable capital advanced for the day is $55
and the surplus value produced is $22. The worker has
only been paid for part of the workday, but it appears
that the worker is paid for all work performed. In the
case of the Shinyang factory, it does not even appear that
workers are paid for the entire value that they produce
during the workday. For the reasons already mentioned,
the surplus labor performed almost certainly exceeds the
one hour of transparent surplus labor time.

Summary of Key Points
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. For a perfectly competitive employer, the total
resource cost (TRC) curve grows continuously
with employment, but the average resource cost
(ARC) and the marginal resource cost (MRC)
curves are identical to the labor supply curve
facing the firm due to the constant wage rate.

. The marginal revenue product (MRP) curve of a
perfectly competitive employer may be
calculated by multiplying the product price by
the marginal product of labor.

. The profit-maximizing rules (MRP = MRC and
only operate when w < ARP) leads to the
conclusion that the MRP curve below the
maximum ARP is the perfectly competitive
employer’s labor demand curve.

. A shift of the labor demand curve may result
from either a change in the product price or a
change in the marginal product of labor.

. The individual worker’s labor supply curve is
determined by utility maximization as the
worker considers the tradeoff between income
and leisure while faced with a time constraint.

. When a backward bending labor market supply
curve exists, both a stable equilibrium and an
unstable equilibrium may exist.

. In a monopsony labor market, the MRC rises
more quickly than the ARC because the
monopsonist must pay all workers a higher wage
when an additional worker is hired.

. In a monopsony labor market, economic
exploitation exists because the MRP exceeds the
wage paid, but in a bilateral monopoly labor
market, the degree of exploitation depends on
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the relative strength of the employer and the
union.

In Marxian theory, an increase in productivity in
industries that produce workers’ means of
subsistence lowers the prices of those
commodities and increases the production of
relative surplus value, but when the productivity
increase occurs in other industries, it only causes
a reduction in commodity prices.

In Marxian theory, an increase in the length of
the working day increases the amount of
absolute surplus value produced, but it leaves
commodity prices unchanged.

In Marxian theory, an increase in the intensity of
labor increases the amount of surplus value
produced during a working day of a given
length, but leaves commodity prices unchanged.
In Marxian theory, complex labor creates a
larger amount of value in a specific period than
simple labor in the same amount of time.

List of Key Terms

Factor markets (input markets or resource markets)

Wage-taker

Wage elasticity of labor supply

Total resource cost (TRC)

Average resource cost (ARC)

Marginal resource cost (MRC)

Marginal revenue product (MRP)
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Average revenue product (ARP)
Labor market demand curve
Derived demand

Time constraint
Income/leisure tradeoff
Substitution effect

Income effect

Stable equilibrium

Unstable equilibrium

Marginal productivity theory of income distribution
Monopsony

Industrial union

Craft union

Bilateral monopoly

Simple labor

Complex labor

Problems for Review

1.Complete the missing information for the perfectly
competitive employer represented in the table below.
Assume the product price is $2 per unit. Then determine
the profit-maximizing employment level.
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Problems for Review: Problem 1

TRC MRC ARC MP MRP

15
18
17
14
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2. Suppose T = 20 and w = $3 per unit of labor. Derive
the equation of the time constraint beginning with the
fact that T = h+l and Y = wh. When utility is maximized,
what will the slope of the indifference curve be that is
just tangent to the time line?

3. Complete the missing information for the monopsony
employer represented in the table below. Assume the
product price is $2 per unit. Then determine the profit-
maximizing employment level and wage rate.

Problems for Review: Problem 3

w TRC MRC ARC MP MRP

10 29
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16 | [T
18 [ | 1
20 -5

alonles wiw el




PRINCIPLES 639

4. Suppose the working day is 11 hours, the variable
capital is $32, the constant capital is $124, and the MELT
is $4 per hour of SNALT. Also, assume that 50 pounds of
the product are produced in one day, and this sector does
not produce wage commodities.

What is the current price per pound of the
product?

Suppose labor productivity rises in the wage
commodities sector causing the variable capital
to fall to $24. What will happen to the surplus
value, the necessary labor, and the product price
as a result?

Returning to the original conditions, suppose
that a 20% increase in labor productivity occurs
in this industry alone. What will happen to the
product price, the surplus value, and the
necessary labor in this case? Be sure to account
for the change in the amount of use values
produced and the change in the constant capital
advanced.

Returning to the original conditions, suppose
that the working day is extended from 11 hours
to 12 hours. What percentage increase in the
length of the workday is this change? What will
happen to the surplus value, the constant capital,
and the product price as a result?

Returning to the original conditions, suppose
that the intensity of labor increases by 10%. This
change is equivalent to how much of a change in
the length of the workday? What is the new
surplus value, the new constant capital, and the
price of the commodity?
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5. Suppose a worker spends 2 years in technical school.
The training involves a 7-hour workday for 6 days each
week during the 52 weeks in the year. The worker then
works 8 hours per day and 7 days per week for 30 years.
If the constant capital advanced during those 30 years
equals $200,000 and the MELT is $9 per hour, then what
is the total value produced? Also, if 80,000 use values are
produced during the 30 years, then what is the value
(price) of the product?

Notes

1. Prof. David Ruccio’s presentation of the neoclassical theory of
labor supply in his introductory economics class at the
University of Notre Dame in the early 2000s inspired the
presentation in this section. I served as Prof. Ruccio’s teaching
assistant at the time.

2. Chiang and Stone (2014), p. 305-306, represent an exception to
the usual rule. They refer to the “monopsonistic exploitation of
labor” and even include a box devoted to Marx’s critique of
capitalism. They do not emphasize, however, that Marx’s
condemnation of capitalism applies equally to intensely
competitive market conditions. They refer to the term
“exploitation” as loaded, which seems to imply that it should be
used with caution. The caveat is not surprising. The authors
are one step away from entering a competing discourse that
neoclassical economists generally refuse to acknowledge.

3. For an excellent account of the Homestead strike, see Wollff,
Leon (1965).

4. In this example, we have ignored the labor embodied in school
supplies and equipment. The intensity of schooling is another
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difficult aspect of the problem, but it would need to be
considered as well.

Lee, Min-Jeong. “Samsung Faces New Child-Labor
Allegations.” The Wall Street Journal. July 10, 2014.
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PART THREE:
PRINCIPLES OF
MACROECONOMIC
THEORY






CHAPTER 12

MACROECONOMIC
MEASUREMENT

Goals and Objectives:
In this chapter, we will do the following:

1. Measure the amount of poverty in an economy

2. Explore the way that income and wealth
inequality are measured

3. Analyze two ways of measuring the aggregate
output of an economy

4. Examine two critiques of national income
accounting

5. Define the labor force and the unemployment
rate

6. Investigate the two primary methods of
measuring the aggregate price level

7. Explain the meaning of the inflation rate

8. Inspect historical movements of the key
macroeconomic variables over time

In Part II, we investigated many theories that are
regarded as microeconomic theories because they
concentrate on individual consumers, workers, savers,
and business enterprises. In Part III, we turn our
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attention to macroeconomic theories that concentrate
on much broader changes in the economy, including
changes in the behavior of households, governments,
industries, foreign nations, and social classes. These
theories use different economic variables than
microeconomic theories because the subject matter is so
much broader. To understand these theories then, it is
necessary first to discuss how macroeconomic variables
are measured. This chapter thus concentrates entirely on
the issue of macroeconomic measurement and will set
the stage for all the theories that we explore in Part III.
The chapter discusses how to measure poverty, income
inequality, wealth inequality, aggregate output, the labor
force, the unemployment rate, the aggregate price level,
and the rate of inflation. After each macroeconomic
variable is defined and the method of its measurement is
described, its historical pattern is considered. The
historical observations will also point us in the direction
of interesting questions that can only be answered with
the help of the theoretical frameworks that are
developed in later chapters. Also in this chapter, we will
consider two important critiques of national income
accounting, which is important because it shows that
disagreements within economics are not confined to the
realm of theory but also arise around questions of
measurement.

The Measurement of Poverty

The well-being of a nation depends on many factors.
Neoclassical economists argue that people have
unlimited wants. They do not draw a clear distinction
between wants and needs. The lack of this distinction in
neoclassical theory is one source of disagreement
between neoclassical and heterodox economists.
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Heterodox economists sometimes argue that basic needs
for food, clothing, medical care, and housing are
fundamentally different from preferences for fine
clothes, jewelry, and expensive works of art. It is not
simply the strength of the preference, according to this
heterodox view, but the nature of the preference that
separates needs from wants.

Because this textbook takes heterodox approaches
seriously, it will approach the subject of macroeconomic
measurement in a way that sharply deviates from most
neoclassical economics textbooks. Neoclassical
economics textbooks generally begin the discussion of
macroeconomic measurement with an explanation of
how the total output of a nation is measured. Goods and
services of all types are lumped together according to
their market values and no effort is made to distinguish
between goods and services that fulfill basic human
needs and the goods and services that are desirable but
not essential for human life. To take the heterodox
perspective seriously then, this chapter acknowledges a
distinction between basic needs and inessential wants. It
does so by starting with poverty measurement as a
measure of the well-being of a nation. That is, the
welfare of a nation’s people is evaluated according to
how well the population meets its basic needs.

The U.S. Census Bureau is the government body
responsible for the measurement of poverty in the
United States. It uses an official poverty measure and a
supplementary poverty measure and each is based on
“estimates of the level of income needed to cover basic
needs.”! To calculate the official poverty rate, the U.S.
Census Bureau calculated the amount of money that a
household spent on food in 1963 and then tripled it
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while adjusting it for inflation in later years and for
differences in family size, family composition, and age of
the householder.? This amount of money income is
called the poverty threshold. According to the U.S.
Census Bureau, 48 different poverty thresholds exist
because families are so different according to size and
age.” In any case, the measure suggests that a household
needs to spend a full 1/3 of its income on food, leaving
2/3 for all other expenses.

Once the poverty threshold is known, it is possible to
determine whether a family lives in poverty. The U.S.
Census Bureau calculates the Ratio of Income to
Poverty by dividing total family income by the poverty
threshold as follows:*

Total Family Income
Poverty Threshold

Ratio of Income to Poverty =

The following definitions are used:

Ratio of Income to Poverty < 1 = poverty

1 < Ratio of Income to Poverty < 1.24 = near poverty
Ratio of Income to Poverty < 0.50 = deep poverty

In words, if the ratio of income to poverty is less than
one, then the family is living in poverty because its
income is below the poverty threshold. If the ratio of
income to poverty is greater than or equal to one but less
than 1.24, then the family is living at a near poverty
level because its income has not reached 125% of the
poverty threshold. Finally, if the ratio of income to
poverty is less than or equal to half of the poverty
threshold, then the family is living in deep poverty.’

The U.S. Census Bureau also provides a helpful example
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to illustrate the calculation.® A similar example is
provided below:

Suppose that a family of five earns $28,000 per year. The
2016 poverty threshold for a family of five was $29,360.
The ratio of income to poverty in this case is
$28,000/$29,360 = 0.9537. Because the ratio of income
to poverty is less than one but greater than 0.50, the
family is living in poverty although not in deep poverty.
The U.S. Census Bureau also defines the income deficit
(if negative) or the income surplus (if positive) as the
difference between family income and the poverty
threshold as follows:’

Income deficit (or surplus) = Income — Threshold = 28,000 — 29, 360 =
-1, 360

In other words, the family of five would require $1,360
to meet the threshold and move from poverty to near
poverty.

Finally, the official poverty rate refers to the percentage
of the population that lives below the poverty threshold.
Over time, the U.S. official poverty rate has fluctuated as
shown in Figure 12.1.
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Figure 12.1: The U.S. Official Poverty Rate, 1959-2016

EifEiecsoCERIFErEeERAEEEEEEE:

Source:’ Scurce: 115 Borenn. of the Census. "Table 3 Boverty. Statis o Prople by Family Rielsinniship,
Race, and Hispanic Origin: 1959 o 2016.* Web. Accessed oo Aprdl 13, 2016,
Irmpis e cenisus. gow ' data ‘b les ies idemn i poverty hi 1-p y-people html

As Figure 12.1 shows, the U.S. poverty rate fell
significantly during the economic expansion of the 1960s
but rose during the recessions in the early 1980s and early
1990s. It also declined during the economic expansion
of the 1990s but rose again after the 2001 recession and
even more during the Great Recession. The poverty rate
thus seems to follow a somewhat countercyclical
movement, which means that it rises during recessions
and falls during expansions.

The official poverty rate has been in use for a half
century, but it has some serious shortcomings. The
Institute for Research on Poverty at the University of
Wisconsin-Madison has summarized the most common
criticisms of the official poverty measure, a few of which
are listed below:®

1. It only represents a headcount, but it does not
measure “the depth of economic need.”
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2. It omits taxes and medical expenses and does not
include noncash income like food assistance.

3. It does not account for geographic differences in
the cost of living throughout the U.S.

We can also add to this list the omission of many people
such as those in prison or nursing homes, homeless
people, and foster children under age 15.°

Because of the problems with the official poverty
measure, by 2008, New York City and other cities were
developing their own poverty measures.'® The official
poverty rate has become increasingly irrelevant because
as Rebecca Blank explains, food prices have fallen
significantly and housing and energy prices have risen.!!
The poverty threshold has become less meaningful as a
result. Resolving these issues is of great importance
because food stamp eligibility depends on it, and some
federal block grants to states depend on state poverty
rates.'?

To address these issues, the U.S. Census Bureau
introduced a supplemental poverty measure in 2011. The
supplemental poverty measure offers “a more complex
statistical understanding of poverty by including money
income from all sources, including government
programs, and an estimate of real household
expenditures.”’® The supplemental poverty measure is
also linked to poverty thresholds but the thresholds tend
to be higher than the official poverty thresholds.'* The
new measure has other benefits, such as its ability to
demonstrate the impact of specific safety net programs
on poverty rates.'” Nevertheless, as its name suggests, the
supplemental poverty measure has not yet replaced the
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official poverty measure. Instead, it continues to be used
as an additional tool for the measurement of poverty.

The Measurement of Income Inequality and Wealth
Inequality

In neoclassical economic theory, a person’s well-being is
asserted to depend only on his own consumption level
with greater levels of consumption representing greater
amounts of satisfaction or utility. Heterodox economists
often criticize this way of thinking because it ignores the
impact that unequal consumption levels may have on
human well-being. This section is also committed to
taking the heterodox perspective seriously and so will
consider the two measures of well-being that are most
relevant in this connection: measures of income
inequality and wealth inequality.

The amount of inequality that exists in society directly
affects human well-being. Those with lower incomes or
less wealth experience envy and feel dissatisfied with
what they have. Those feelings arise because others have
more and those with more often enjoy putting it on
display for others to see. Those with lower incomes or
less wealth may devote a great deal of time and effort
trying to acquire more. They may turn to illegal activities
such as illegal drug sales or burglary to accumulate more
and overcome such feelings. Depression and anxiety may
also be a result of slipping behind others in the race to
accumulate material possessions. To overcome these
feelings, many people turn to shortcuts such as gambling
and playing the lottery. Because such solutions rarely
lead to lasting gains for people, the pressure to find a
solution becomes that much greater.
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On the other hand, those with high incomes or great
wealth become the subjects of envy and are placed in a
defensive position. They must devote effort to justifying
their high incomes or great wealth. Economic theory
may serve this end insofar as it provides theoretical
explanations for the incomes and wealth levels that
emerge in capitalist societies. Nevertheless, many with
great incomes and wealth will put it on display so that it
becomes an object of envy for others. Such displays are
what Thorstein Veblen called conspicuous
consumption and might include expensive artwork,
mansions, boats, sportscars, jewelry, and vacations.
Others with great income and wealth separate
themselves from the rest of the population in gated
communities or high-rise apartments.

At all levels, the preoccupation with having more leads
people to forget about other aspects of life such as family
relationships, which often suffer because of the focus on
material gain. The beauty of nature and the joy of
hobbies are also forgotten as people seek ways to
accumulate more wealth and to elevate themselves above
their peers. Great wealth can also lead to the exploitation
of labor-power from a Marxian perspective as capital is
put in motion to produce surplus value. Because income
inequality and wealth inequality are so important to our
economic well-being, it makes sense to explore the
primary method of measuring them.

One method of measuring income inequality is to use a
statistic called the quintile ratio. The quintile ratio is the
ratio of the income of the top fifth of the population to
the income of the bottom fifth of the population. The
ratio ignores the middle 3/5 of the population, but it
helps us to see just how much of a spread exists between
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the top income earners and the bottom income earners.
The higher the quintile ratio, the higher is the degree of
income inequality. For example, a quintile ratio of 5
implies that the top income earners have five times the
income of the bottom income earners. If the quintile
ratio rises to 6, then the top income earners have six
times the income of the bottom income earners, and
inequality has increased.

Table 12.1 shows the quintile ratios for several countries
in 2018.

Table 12.1: Income Inequality Quintile Ratios in 2016

Country Quintile Ratio
Calombia 173
Mexico 08
United States 91
Russia 82
Greace 716
Canada 58
Japan 54
India 53
Garmany 4.6
Norway 38

Mote: The quintile ratio 45 calenlated as the rafo of te mean meoms of the richest 20% to the mean seome of the poorest
3P of the popularion

Source: United Natdonz Dy o B Humon Devalogy Beports. Income mequality, quindle satio

Web, Accessed ca April 14, 2018, hitp:hdr undp.org'en indicators 135106

Table 12.1 arranges the countries from the least equal to
the most equal as reflected in the falling quintile ratios as
you move down the column. In Table 12.1, Colombia has
the highest degree of income inequality, and Norway has
the least income inequality of the countries in the table.

A second method of measuring income inequality is with
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something called the Lorenz Curve. The Lorenz Curve
at any point shows the percentage of national income
that a specific percentage of the population holds. It thus
provides a graphical representation of the distribution of
income. Figure 12.2 shows an example of a Lorenz
Curve.

Figure 12.2: The Lorenz Curve
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In Figure 12.2, the first 25% of the population holds 15%
of the income. The first 50% of the population holds 20%
of the income. The first 75% of the population holds 45%
of the income. Finally, 100% of the population holds
100% of the income.

The 45-degree line has a special role to play relative to
the Lorenz Curve. The 45-degree line represents perfect
equality. It shows that 25% of the population holds 25%
of the income. 50% of the population holds 50% of the
income. 75% of the population holds 75% of the income.
100% of the population holds 100% of the income.
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Therefore, the further away from the 45-degree line the
Lorenz Curve is, the more income inequality is implied.

It is possible to measure the extent of the deviation of the
Lorenz Curve from the 45-degree line. Two areas have
been marked in the graph: Area A and Area B. When
Area A is larger and Area B is smaller, the Lorenz Curve
is further from the 45-degree line, and more income
inequality exists. When Area A is smaller and Area B is
bigger, then the Lorenz Curve is closer to the 45-degree
line and less income inequality exists. To measure the
extent to which the Lorenz Curve deviates from the
45-degree line, economists use something called the Gini
Coefficient. The Gini Coefficient is calculated as Area A
divided by the sum of Areas A and B:

. . — __ Area A
Gini coeff’tC’tBﬂt  Area A+Area B

The extreme values of the Gini Coefficient are zero and
one. When the Lorenz Curve coincides with the
45-degree line, Area A is equal to zero and so the Gini
Coefficient is equal to zero, which indicates perfect
income equality. When the Lorenz Curve perfectly
coincides with the lower right angle, Area B is equal to
zero and so the Gini Coefficient is equal to 1, which
indicates perfect income inequality. Perfect income
inequality means that one person has all the income and
the rest of the population has zero income. In general,
the Gini Coefficient will fall somewhere in between
these extremes and is usually between 0.20 and 0.50.
Extreme cases are a bit higher or lower.

Table 12.2 shows estimates of the Gini Coefficient for
several years for the United States.
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Table 12.2: U.S. Gini Index, 1979-2013 (not seasonally adjusted)

Year Ginl Index [annual)
1579 346
1986 57 2
1991 38.2
1594 40.2
1997 40.8
2000 40.4
2004 40.5
2007 41.1
2010 40.4
2013 41.0

Note: The Gini Index is equal to the Gk cocfficient mmitiplied by 100 where an index value of 100 represents perfect inequality.
Sowrce: Word Bamk, GINI Index for the Uked States [SIPOVGINIUSA] refrieved from FRED, Federal Reserve Bank of
St Lomis; hitps:fred stlonisfed org/serics SIPOVGINIUSA, Apedl 13, I018.

Table 12.2 shows clearly that the level of income
inequality in the U.S. has worsened over time. It is also
possible to create a Lorenz Curve to represent the
distribution of wealth and a Gini Coefficient to measure
the extent of wealth inequality. In the U.S. the
distribution of wealth has been much more unequal than
the distribution of income. Figure 12.3 places Lorenz
Curves representing the distribution of income and the
distribution of wealth on the same graph.
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Figure 12.3: Lorenz Curves Representing Income Distribution
and Wealth Distribution
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Because the wealth distribution Lorenz Curve is further
from the 45-degree line than the income distribution
Lorenz Curve, we can infer that the distribution of
wealth is more unequal than the distribution of income.
This inequality in the distribution of wealth is only
expected to worsen. According to a new analysis that the
House of Commons Library conducted, if the current
pattern continues, then the top 1% of the global
population will own 64% of global wealth by 2030.'¢

The Measurement of Aggregate Output

We now turn to the primary measure of macroeconomic
performance among neoclassical economists, which is a
measure of the aggregate output of the economy that is
called Gross Domestic Product (GDP). GDP is intended
to give us a sense of the size of the economic pie of a
nation. It is one of the major components of the
National Income and Product Accounts (NIPA). The
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U.S. Bureau of Economic Analysis (BEA) within the U.S.
Department of Commerce maintains the NIPA and
publishes quarterly estimates of U.S. GDP.

To be precise, GDP represents the total market value of
all final goods and services produced in a year within the
national boundaries of a nation. Final goods and services
refer to goods and services that are sold for final
consumption. It should also be noted that GDP is a flow
variable because it is measured per period such as a year.
Figure 12.4 shows a production possibilities frontier
(PPF) for a simple economy with just two final goods:
apples and oranges.

Figure 12.4: Two Combinations of Goods on a Production
Possibilities Frontier (PPF) in 2001 and 2002

Apples

400

300 | 2002

300 400 Oranges

Figure 12.4 shows two combinations of apples and
oranges that the economy produces in two different
years. In 2001, it produces 400 apples and 300 oranges.
In 2002, it produces 300 apples and 400 oranges. The
reader should recall that the quantities of each good are



660 DANIEL E. SAROS

measured in real terms (i.e., so many apples and so many
oranges). It is not meaningful to add up all the apples and
oranges in a year because they are qualitatively different
goods. Even if we are satisfied adding together different
types of fruit, if the goods produced in this economy
included apples and automobiles, then adding these
goods together would really make no sense. In general,
the fact that differences exist among the units in which
each good is measured prevents us from adding together
the real quantities.

Neoclassical economists resolve this problem through
the assignment of weights to each good, which makes
possible their conversion into a common unit and their
aggregation. The natural weights to use are the market
prices of the goods. More valuable goods, like
automobiles, will be assigned greater weights and less
valuable goods, like apples, will be assigned smaller
weights. Table 12.3 adds price information to our
example of an economy that produces apples and
oranges.
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Table 12.3: Gross Domestic Product (GDP): An Example

Year Physical Physical Price of Price of | GDP
Output Output Apples Oranges
(Apples) (Oranges)

2001 400 300 $1.00 $1.25 $775

2002 300 400 $1.00 $1.25 $800

If we multiply each real quantity of a good by the market
price of the good, then we obtain a dollar value of that
good for the year. We then add the dollar values of apples
and oranges for that year and we obtain the aggregate
output or GDP for this simple economy. This measure
of aggregate output makes it possible for us to compare
the size of the economic pie across two years. Since GDP
has risen from $775 to $800, we conclude that GDP has
risen from 2001 to 2002. Without the common metric
that money provides, it would not be possible to draw
any conclusions about the change in aggregate output
between 2001 and 2002.

It is important to ask why economists limit the
measurement of aggregate output to final goods and
services. The values of intermediate goods, or goods
that become part of other goods during production, are
specifically excluded from the GDP calculation. The
reason for the exclusion of the values of intermediate
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goods is that their inclusion would lead to a problem
referred to as double counting. For example, suppose
that a tire manufacturer purchases rubber from a
supplier at a price of $150. The tire is then manufactured
and sold to an automobile manufacturer for $250 who
uses it to produce an automobile. The automobile is then
sold to a consumer for $20,000. The automobile is the
final good in this scenario, and the rubber and tire are
intermediate goods. Therefore, only the value of the
automobile is counted as part of GDP and the values of
the rubber and the tire are intentionally omitted from
the calculation. Why? The reason is that the $20,000
price of the automobile includes the value of the tire,
which includes the value of the rubber. The supplier has
added $150 to the value of the rubber through its
production process (assuming it is the first stage of
production). The tire manufacturer then adds another
$100 to the value of the rubber, which results in a tire
worth $250. The automobile manufacturer then adds
additional value to the tire because it is now a part of a
finished automobile. Let’s suppose that $400 is the value
of the tire, which makes up part of the $20,000 sale price
of the automobile. The automobile manufacturer has
thus added another $150 of value to the tire. The reason
for excluding the values of the rubber and the tire should
be clear. The $400 tire, which is part of the sale price of
the automobile, already includes the value of the rubber
sold to the tire manufacturer and the value of the tire
sold to the automobile manufacturer. If we count the
value of the rubber and the value of the tire in the
calculation of GDP, then we will be counting the value of
the rubber three times and the value of the tire two
times! To avoid multiple counting, we only add the value
of the final good or service when calculating GDP. An
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alternative method is to add up the values added at each
stage of production. In this case, we would add $150 for
the value of the rubber, $100 for the value that the tire
manufacturer adds, and $150 for the value that the
automobile manufacturer adds to the tire due to the
production of the finished automobile. Of course, we
would then need to add the remaining $19,600 of value
that the auto manufacturer adds with labor and other
component parts to obtain the $20,000 contribution to
GDP. Either of the two methods avoids double counting,
and arguably results in a better approximation of the
contribution of these goods to the national economic pie.

In addition to the exclusion of the values of intermediate
goods, several other exclusions apply to the calculation
of GDP. National income accountants exclude
government transfer payments. Government transfer
payments include social security benefits and public
assistance of all kinds. Because they do not represent a
payment for a real good or service, they do not count in
the calculation of GDP. National income accountants
also exclude private transfer payments from the
calculation of GDP. Private transfer payments include
monetary gifts and charitable donations. When a donor
makes a charitable donation, she typically receives a
letter from the charity thanking her for the contribution.
The letter also states that the organization did not grant
any goods or services in exchange for the donation.
Because the donation does not reflect any current
production of goods or services, GDP should not include
it. National income accountants also exclude sales and
purchases of financial assets, such as stocks and bonds. It
is possible to link stocks and bonds to production
processes, but these assets only represent claims to the
assets of a corporation and so are not included in GDP.
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Finally, used goods are also excluded from the GDP
calculation because the current year GDP or the
previous year’s GDP includes the values of the goods
when sellers sold them the first time. For example, the
sale of a 2014 Ford Escape in 2018 should not be
included in the GDP for 2018 because the 2014 GDP
already included it. The sale of used goods represents the
redistribution of existing output rather than the
production of new output. For that reason, the GDP
calculation excludes the values of used goods.

From a conceptual perspective, two methods exist for
thinking about the measurement of aggregate output.
The two methods stem from what is an identity in
neoclassical economics, namely that income and
expenditure are always equal as shown in Figure 12.5.

Figure 12.5: Income and Expenditure: A Neoclassical Identity
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If T purchase that new 2014 Ford Escape for $20,000
in 2014, then we can think about my expenditure of
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$20,000, which is equal to the value of that final good.
We can also think about it from the perspective of the
dealer who receives an income of $20,000 when she sells
the automobile. At a macroeconomic level, whether we
add up all the expenditures on final goods or whether
we add up all the incomes received from the sale of final
goods, we should obtain the same measure of aggregate
output. This result must hold true because of the income-
expenditure identity.

To delve deeper into the expenditures approach to the
measurement of GDP, national income accountants
divide aggregate expenditures into four major categories:
personal consumption expenditures (C), gross private
domestic investment (I), government purchases (G), and
net exports (Xp). If we add together these four values, we
obtain GDP as follows:

C+I1+G+X,=GDP

Personal consumption expenditures include
expenditures on durable goods, nondurable goods, and
services. The consumption of durable goods typically
requires more than three years, and includes such items
as automobiles and household appliances. The
consumption of nondurable goods typically requires
less than three years, and includes such items as food,
clothes, and fuel. Finally, services include nontangible
commodities like legal services, medical services, and
childcare.

Gross private domestic investment includes several
types of expenditure as well. Expenditures on final
capital goods that businesses incur are included in this
category. When a business purchases a machine, for
example, it is considered a final capital good because the
machine does not become physically incorporated into
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another product. Its use in the production process is its
final use. One potential complication here is that the
value of a final capital good is gradually transferred to
the value of the good that it is used to produce. As the
machine depreciates, that value must pass to the value of
the final product because it represents a cost of
production. Later in this section, we will consider how
national income accountants address this issue.

Residential fixed investment is another type of
investment expenditure in the national income accounts.
It refers to all expenditures incurred in the purchase of
newly constructed homes. When homes are resold, they
are not included in the GDP calculation because that
would represent double counting. Previous home
construction was already counted once when the homes
were sold for the first time. The reader might find it odd
that homes are considered an investment expenditure
rather than a consumption expenditure. The reason is
that investment expenditures are a positive contribution
to the nation’s stock of capital and houses may be
thought of as capital goods. In neoclassical theory, capital
goods are goods used to produce other goods. In the case
of housing, houses produce a flow of services over time.
That is, a home creates a space for a person to live that
can benefit that person for many years. The house thus
contributes to the production of this service and so the
house may be thought of as a capital good. Business
fixed investment is another category of investment
expenditure in the national income accounts. It refers to
expenditures incurred in the construction of new
factories, production plants, and office buildings.
Business investments of this kind also make possible the
production of other goods and services and so represent
an increase in the nation’s capital stock.
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Inventory investment is another type of investment
expenditure in the national income accounts. It is
calculated as changes in inventories in a year. Business
inventories expand when firms have unsold goods at the
end of a calendar year. They store these goods with the
hope of selling the goods in the next year. Even though
these goods are not sold to the public, they do represent
new production of final goods and should be counted in
GDP. Hence, national income accountants include new
additions to inventories when calculating GDP. It is as if
the businesses purchase the goods even though no
money changes hands. On the other hand, some
businesses will sell goods in the current year that were
produced in a previous year and became part of their
business inventories in that previous year. Because these
goods were already counted as part of a previous year’s
GDP since they represented additions to inventories at
that time, these sales should be subtracted in the
calculation of GDP. One might wonder why they need to
be subtracted as opposed to simply ignored. They must
be subtracted because when personal consumption
expenditures are calculated, they include all goods and
services sold to consumers, which might include goods
that were produced in a previous year and became part
of business inventories at that time. The subtraction at
this stage allows national income accountants to remove
them from the calculation of GDP. Inventory investment
is thus calculated as follows:

Inventory Investment = New additions to inventories—reductions in inventories

It is possible for inventory investment to be positive if
new additions to inventories outweigh reductions in
inventories in a year. It might also be equal to zero if the
additions and reductions perfectly balance. Finally, it
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might be negative, if reductions in inventories are so
large that they exceed new additions to inventories. In
the last case, negative inventory investment will cause
GDP to be smaller.

At this point it might be helpful to consider how the
nation’s stock of private capital changes over time.'” The
nation’s private capital stock refers to all the privately-
owned machinery, homes, factories, office buildings,
production plants, apartment buildings, etc. at a specific
point in time. Gross private domestic investment causes
the private capital stock to grow. At the same time,
depreciation causes the private capital stock to contract.
Depreciation refers to the gradual wearing out of capital
over time due to use or lack of use. The relationship
between gross investment and depreciation in a year
determines the net impact on the private capital stock.
Gross investment may be thought of as an inflow and
depreciation may be thought of as an outflow relative to
the private capital stock. Figure 12.6 shows these
relationships.
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Figure 12.6: The Effect of Gross Investment and Depreciation on
the Private Capital Stock
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Since gross investment and depreciation cause annual
changes in the size of the private capital stock, they are
flow variables. The private capital stock is obviously a
stock variable because it is measured as of a point in
time. If gross investment exceeds depreciation, then the
private capital stock expands. That is, more is added to
the private capital stock than is depleted. If gross
investment is below depreciation, then the private capital
stock contracts. That is, more of the private capital stock
is wearing out than is being replaced. If gross investment
and depreciation are equal, then the private capital stock
remains constant for that year.

Returning to the components of aggregate expenditure
that are used to measure GDP, the third type is
government purchases of final goods and services.
Federal, state, and local governments purchase consumer
goods and services such as office supplies and computers
for use in government buildings. Governments also
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make investment expenditures when they build new
roads, bridges, schools, and office buildings. Because all
these purchases represent purchases of final goods and
services, we should include them in our calculation of
GDP.

The final component of aggregate spending that is used
to calculate GDP is net exports. Net exports are the
difference between exports and imports (X — M). It is
also referred to as the balance of trade or simply as the
trade balance. It should be obvious why we add exports
in the calculation of GDP. GDP is supposed to include
the values of all domestically produced final goods and
services in a year. When final goods and services are
produced and exported, the expenditure that foreign
buyers incur should be included in GDP. Imports of final
goods and services, on the other hand, are produced
outside the territorial boundaries of the nation and so
should be included in the GDPs of foreign nations. The
reader might wonder why we subtract imports in the
calculation of GDP rather than simply ignoring them
altogether. As with spending on goods produced in
previous years, personal consumption expenditures
might include spending on imported goods and services.
No effort is made to exclude imported goods and
services from that component of aggregate expenditure.
Therefore, we subtract imports at this stage to ensure
that they are not included in our GDP measure.
Similarly, government purchases of final goods and
services and business purchases of final capital goods
might include purchases of imported goods. The
subtraction of imports also allows us to exclude those
values from our GDP calculation.

Because imports are subtracted in the calculation of net
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exports, it is possible for net exports to be negative.
When a nation’s imports exceed its exports, then we say
that a trade deficit exists and net exports are negative.
When a nation’s exports exceed its imports, then we say
that a trade surplus exists and net exports are positive.
When the nation exports and imports the same amount,
then we say that balanced trade exists and net exports
are equal 