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INTRODUCTION

. Content

This Pearson Baccalaureate economics book offers International Baccalaureate (IB)
economics students a unique way to learn and prepare for the IB examinations at both
higher level (HL) and standard level (SL). It will help you prepare for your examinations in a
thorough and methodical way as it follows the syllabus outline, explaining and expanding
on the material in the course syllabus.

But what makes this book unique? First, it’s based specifically on the new IB economics
curriculum (first examinations in May 2013). Links between different parts of the syllabus
are noted, and key terms essential to your understanding are emphasized throughout.

In most chapters, you will find general in-text exercises to test your knowledge and
understanding of that part of the course. Some of the exercises are quantitative and involve
numerical calculations; these have worked out solutions available in the Answers chapter
at the end of the book. The quantitative exercises are mainly (but not exclusively) for
higher-level students. At the end of each chapter are some practice questions of the style
and weight you can expect to find in the examination papers.

But that’s not all; in addition to being a printed text, this book is accompanied by many
online activities and resources. There are two sorts of in-chapter links: hotlinks and online
resources.

¢ The hotlinks boxes mostly direct you to a blog written by the authors and updated
regularly with posts relating to the IB economics course.

¢ The online resources boxes mostly direct you to related worksheets specifically written
for this course. For more information, see ‘Information boxes’ below.

Some of the other features you will find which set this book apart include the following.

¢ The relationship between syllabus units and the content of each chapter is identified in
the contents list.

* Relevant learning outcomes are identified at the start of each main section of the text to
help you identify what you need to know at each step of your economics journey.

¢ There s a clear distinction between HL and SL content. All HL content is specifically
identified as HL only; exercises in HL-only sections are also clearly marked as HL only.
All unmarked content is for both SL and HL students.

¢ The quantitative in-chapter exercises offer HL students practice solving the various
quantitative problems that will appear in the new HL paper 3.

* Fully referenced tables and coloured diagrams are accompanied by clear explanations in
the text.

 Over 100 practice exam questions specifically chosen for each of the main chapters
reflect the appropriate form and content of examination questions you will find in the
new format IBO papers.

* Interesting facts, key definitions, and connections to theory of knowledge (TOK) are
conveniently highlighted in coloured boxes throughout the book to help broaden your
knowledge and keep you thinking of the wider applications of your learning.

A specific TOK chapter discusses various applications of economics, connects
economics and TOK, and addresses economics in the TOK essay.

* Two additional chapters offer specific advice on writing the Internal Assessment
(including sample commentaries and an example marked commentary) and the
Extended Essay in economics, and preparing for the external examination.




INTRODUCTION

. Information boxes

Throughout the book you will see a number of coloured boxes interspersed through each
chapter. Each of these boxes provides different information and stimulus as follows.

Learning outcomes

e Explain the difference between equity in the distribution of income and equality in
the distribution of income.

¢ Explain that due to unequal ownership of factors of production, the market system
may not result in an equitable distribution of income.

You will find a box like this at the start of each section in each chapter. Each contains the
learning objectives for the section you are about to read and they set out what content and
aspects of learning are covered in that section.

Case studies are self-contained examples in orange boxes that you can use to answer
questions on specific points. They often contain photographs or other illustration.

CASE STUDY

Just how much international > Big sporting events: real investment or all flash?
sporting events such as

the World Cup contribute
to human development is

debatable.

Poor and middle-income countries hoping for a taste of
international prestige must have been inspired by South
Africa’s hosting of the World Cup in 2010. Millions of
visitors streamed into the country, injecting large amounts
of foreign cash and cachet. The games went off without
serious incident or technical problems or violence and
were, to most observers, a shining success. But to others,
the allure of major competitions like the World Cup and
the Olympics are more mirage than substance. Hosting
such tournaments offers up all the glitter of foreign direct
investment, with few of its benefits and all of its drawbacks.

Such events promise large amounts of foreign exchange,
but this is usually a one-time injection. Rather than
receiving foreign capital, countries typically go deeply into
debt, diverting local capital away from local needs to build
the necessary infrastructure to host these events. In poor
countries, this may result in some new roads and mass transit links, but it also requires expensive
stadium projects that are luxurious by regional standards. These hulking ‘white elephants’ are often
barely used again, and live on as ugly memories of an expensive party the country hosted years
before: Greece’s white elephants from 2004 are famous, and as early as 2009 the glorious ‘Bird's Nest'
in Beijing was falling into disrepair from lack of use. Suspicions about the predatory nature of some
FDIs were further bolstered when it was revealed by the Dutch government that FIFA, the World Cup
governing body, pressed it and other bidding countries to implement special laws for the World Cup
- including blanket tax exemptions for FIFA and FIFA sponsors, as well as limits on workers' rights.

If this can happen under the public spotlight of a major sporting event, critics wonder, then

what kind of deals and exemptions might apply during the routine approval of more mundane
investment projects in more remote places? Better to win on the pitch, it is said, than to play a
losing game off of it. South Africans, who spent $5.1 billion on the games, are prepared for a
spending hangover, but appear to be pleased with the results. And it is expected that the quest

to host such events will continue. The cost, it is argued, is well worth it in the name of enhancing

a country’s ‘brand.” At the same time, it could be said that such tournaments are rarely justified
economically, unless one counts the losses as ‘psychic income,” and believes that LDCs should have
the same opportunities to misspend their money that rich ones have.




Worked examples are not really in boxes, but they have a coloured line above and below
the calculation so you can see clearly where it starts and ends. These examples show you in
detail how to work out some necessary calculations.

Worked example

Equilibrium is the point at which supply equals demand, so the first step is to set supply
equal to demand.

(Qs =—200 + 150P) = (Qp, = 600 — 50P)
~200 + 150P = 600 — 50P

To find the equilibrium price, simply solve for P.

Simplify by adding 200 to both sides.
150P = 800 — 50P
Simplify again by adding 50P to both sides.

200P = 800
Divide both sides by 200.
P=4

The equilibrium price is $4. Now that we have the equilibrium price, we can determine the
equilibrium quantity by substituting the price into the demand and supply functions.

Qs =200 + 150(4) = —200 + 600 = 400

Qp = 600 — 50(4) = 600 — 200 = 400

In addition to the Theory of knowledge chapter towards the end of the book, there are
pink TOK boxes throughout. These boxes are there to stimulate thought and consideration
of any TOK issues as they arise and in context. Often they will just contain questions to
stimulate your own thoughts and discussion.

=]
The government is best which governs least. This aphorism is sometimes used to argue against 0
the active role of government in an economy. Do you agree that society is better off with less
government? Would we all be better off without any government in our lives? What do governments
do that contributes to our well-being? What do they do that detracts from our well-being?

Blue online resource boxes indicate that online resources are available that relate to this
section of the book. These resources might be extension exercises, additional practice
questions, interactive online material, suggestions for IA, EE and revision, or other sources
of information. Some of the content of this site may be password protected for copyright
reasons. When prompted for a password, please use PearsonBaccEco exactly as shown.

The brown hotlinks boxes direct you to the publisher’s website, which in turn will take
you to a relevant website. On the webpages there, you will find additional information to
support the topic you are reading about.

|
To access Worksheet
:+ 16.1 on tax progressivity,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.
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INTRODUCTION

Excess capacity is the O

amount of output an
industry can produce in
the short run beyond

its current level without
having to expand its plant
size. If large amounts

of excess capacity exist,
producers can be highly
responsive to changes

in the price. With little
excess capacity, producers
cannot respond quickly to
changes in price.

The most heavily traded

currencies in 2009 were:
US dollar (USD)
European euro (euro)
Japanese yen (JPY)
British pound (GBP)
Swiss franc (CHF)
Canadian dollar
(CAD)
Australian dollar
(AUD)
South African rand
(ZAR)

These green boxes contain key terms which are drawn out of the main text and so
highlighted. This makes them easily identifiable for quick reference.

These yellow boxes contain interesting information which will add to your wider
knowledge but which does not fit within the main body of the text.

Now you are ready to start. Good luck with your studies.



THE FOUNDATIONS
OF ECONOMICS

o Economics is a social science

Learning outcomes
e Explain that economics is a social science.
¢ OQutline the social scientific method.

| Looking over the ever-
changing cityscape of
Singapore.

Look around you. What do you see? Are there tall buildings made of steel? Paved roads and
parking lots? Strip malls? Fields of crops awaiting harvest? Homes built of wood, brick and

glass? Factories producing goods for consumers? Perhaps you see a thick forest or a view

of hills stretching to the distance. Or do you see school buildings? Now ask yourself, how

did things get to be this way? Why are there fields of corn beyond my town? Why are there
factories surrounding my city? Why do people live the way they do in my state, region or
country? Why am [ wearing the clothes [ wear and speaking the language I speak and going ~ pmq

to the school I attend? How did things get to be this way? What distinguishes a

h h . iologi 1l ¢ social science from a
There are many ways to attempt to answer these questions. Biologists tell a story o natural science? Is there a

evolution based on natural selection. Physicists answer difficult questions by studying social scientific method’

the elemental forces of nature that shaped our universe over billions of years, while as opposed to a ‘natural

mathematicians observe the quantifiable variables of our lives and seek to understand our Scfegt'gc T;ethlc’d,l? Y\t(hat
. . . might be the similarities

world through numbers. Every field of science views the world through a lens shaped by its and differences?

own tools and methodologies. Economics is no different.



A social science is a field
of academic scholarship
that examines the
interactions between
humans, our institutions,
our organizations and
the natural and social
environment we inhabit.

Scarcity is the basic
economic problem.

Something is scarce when
it is both limited in supply

and desired.

To learn more about
scarcity, Visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 1.7.

To learn more

about the factors of
production, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 1.2.
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Regardless of what continent you live on, which country you live in, what city or town you
call home, what school you go to, whether you are a native English speaker, a citizen of
one or more countries, or a third culture kid, economics is about you. Actually, to be more
general, economics is about us and the world we live in. Economics is a social science: it is
one of the fields of academic scholarship that examine the interactions between humans,
our institutions, our organizations, and the natural and social environment we inhabit.
Economics is specifically the field of study that addresses the problems that arise as human
societies attempt to balance their infinite physical needs and wants with the finite resources
of the world which are required to meet those needs and wants.

0 Scarcity

Learning outcomes

e Explain that scarcity exists because factors of production are finite and wants are
infinite.

* Explain that economics studies the ways in which resources are allocated to meet
needs and wants.

e Explain that the three basic economic questions that must be answered by any
economic system are: ‘What to produce?’, ‘How to produce?’ and ‘For whom to
produce?’

Economics is not rocket science, but it does have something in common with rocket
science. Think of it this way: rocket scientists dedicate their efforts to overcoming one
basic problem of nature. What is it? Well, to get a rocket into space, it must overcome

the problem of gravity. The existence of gravity creates a need for the field of study called
rocket science. Economists also dedicate themselves and their studies to helping mankind
overcome a basic problem of nature.

Scarcity is the basic problem of economics. Rockets are the tools that enable us to
overcome the problem of gravity and launch ourselves into the sky; the tools of economics
help us overcome scarcity and achieve an allocation and use of the world’s scarce resources
to meet the needs and wants of society. The goal of rocket science is to expand the frontiers
of human knowledge and our understanding of outer space. The goal of economics is to
expand the frontiers of the human experience here on earth, to improve efficiency in the
use of and allocation of the world’s scarce resources.

CASE STUDY

Scarcity - the basic economic problem

Something is scarce when it is desired but limited. Scarce resources are those things, both natural
and man-made, that are used in the production of the goods and services that humans consume
to survive and to enjoy life. The problem with scarcity is that while resources are finite, the wants
and needs of humans are infinite. There are simply not enough resources available in the world to
satisfy the wants of the world's people. In our pursuit of our material desires, we use up more and
more of the world's resources, so scarcity is intensified.

The scarce resources discussed below are also known as the ‘factors of production’ because
all three are required for the production of any good or service that might be exchanged in an
economy.



e Land is scarce. Land resources are those things that are ‘gifts of nature’ The soil in which we
grow food is scarce because fertile land is in limited supply but there is a huge desire for the
food which grows on such land. Wood is a scarce resource because ultimately all wood comes
from trees which are grown on scarce land. Minerals such as copper and tin, and resources
such as oil, coal, gas and uranium are scarce. This is because these materials are all used to
produce energy and other things we desire but they are all in limited supply and the supplies
do not renew themselves.

o Labour is scarce. Labour refers to the human resources used in the production of goods and
services. In a world of nearly seven billion people, it may sound silly to say labour is scarce, but
it most certainly is. Labour is the human work, both physical and intellectual, that contributes
to the production of goods and services. Some types of labour are more scarce than others. For
example, factory workers are desirable in huge numbers in some parts of the world; in China
and India they are not very limited but are greatly desired, therefore they are scarce. Medical
doctors are desired in all parts of the world, but they are more limited in number than people
able to work in factories; therefore, doctors are scarcer relative to factory workers.

e Capital is scarce. Capital refers to the tools and technologies that are used to produce the
goods and services we desire. The word ‘capital’ is also sometimes used to refer to the money
that individuals and businesses need to acquire the tools and technologies of production. More
and better tools enhance the production of all types of goods and services but the amount of
capital in the world is limited, so capital is a scarce resource.

A resource worth mentioning that is not scarce is entrepreneurship, which can be defined as

the innovation and creativity applied in the production of goods and services. Creativity and
innovation have contributed more to improvements in the well-being of the world's people than
any other resource. The physical scarcity of land, labour and capital does not apply to human
ingenuity, which itself is a resource that goes into the production of economic output.

The basic economic problem of scarcity has led to the development of various economic systems
and their methods for allocating the resources of land, labour and capital, and distributing the
output produced.

A brief history of economic thought

The study of economics as its own field of science is relatively young and can be traced
back to the late 18th century. The observations of Adam Smith, a Scottish social
philosopher, spawned a revolution in society’s views of how we interact with one another
in the commercial realm. He wrote two books that would contribute to the field that

you are studying today: The Theory of Moral Sentiments (1759) and An Inquiry Into the Nature
and Causes of the Wealth of Nations (1776). In these works, Smith laid out his views on the
importance of liberty and the pursuit of self-interest in achieving an efficient allocation of
society’s scarce resources.

While he did not invent economics, Smith was the first thinker to formalize the process
of observing and reflecting on humans’ economic behaviour. He formulated several of the
principles that still underlie our understanding of economics today.

While the revolution in social science brought on by the development of economics as

a field of study occurred less than 250 years ago, a very different revolution occurred
thousands of years ago that led to the development of economies. An economy is a system of
interactions between individuals in a geographical area (village, town, state; national or international)
that brings together those involved in the production, distribution, exchange and consumption of
resources, goods and services of that area. The key word in this definition is ‘exchange” to

Economics is the field of

study that concerns itself
with the allocation of the
scarce resources between
the competing needs and
wants of society.

A
Adam Smith (1723-90) - the
father of modern economics.



Bushmen of the
Kalahari have an
economy based on
tradition.

THE FOUNDATIONS OF ECONOMICS

understand how human society came to involve economies, we must understand how the
need for them arose in the first place.

In his book The Worldly Philosophers, historian Robert L Heilbroner writes about the
‘economic revolution’ that occurred thousands of years ago in human society.

Since he came down from the trees, man has faced the problem of survival, not as an individual but as a
member of a social group. His continued existence is testimony to the fact that he has succeeded in solving
the problem; but the continued existence of want and misery, even in the richest of nations, is evidence
that his solution has been, at best, a partial one.

Heilbroner points out that early humans, whose survival
depended on the ability to hunt and gather food, were not
concerned so much with the complex web of exchanges
that a modern economy exhibits, thus there would have
been little need for economists in early human society.
He explains how studies of the African Bushmen of the
early 20th century revealed interactions that solved the
economic problem in communities that were most likely
to represent life in pre-agricultural and pre-industrial
human societies.

[Anthropologists] describe how a gemsbok is divided among relatives and relatives’ relatives, until in the
end ‘no person eats more than any other.” But in an advanced community this tangible pressure of the
environment, or this web of social obligations, is lacking. When men and women no longer work shoulder
to shoulder in tasks directly related to survival — indeed when two-thirds of the population never touches
the earth, enters the mines, builds with its hands, or even enters a factory — or when the claims of kinship
have all but disappeared, the perpetuation of the human animal becomes a remarkable social feat.

So remarkable, in fact, that society’s existence hangs by a hair. A modern community is at the mercy of
a thousand dangers: if its farmers should fail to plant enough crops; if its railroad men should take it into
their heads to become bookkeepers or its bookkeepers should decide to become railroad men; if too few
should offer their services as miners, puddlers of steel, candidates for engineering degrees — in a word, if
any of a thousand intertwined tasks of society should fail to get done — industrial life would soon become
hopelessly disorganized. Every day the community faces the possibility of breakdown — not from the forces
of nature, but from sheer human unpredictability.

Robert L Heilbroner, The Worldly Philosophers, 1999

In today’s world, argues Heilbroner, there is a need for a science that examines and
develops tools to assist in the allocation of scarce resources and the goods and services
which they are used to produce. This is precisely because the systems of exchange, or the
economies, of modern society are so complex. And that science is economics.

Without ancient traditions governing the ways in which humans exchange with one
another, and in the absence of an absolute dictator who determines how much of which
resources will be used to produce what and for whom, it can appear to be a miracle that
anything productive gets done in modern economies.

It is not a miracle, however, as you will see throughout your study of economics over

the coming months. Complex modern economies can be understood by examining the
exchanges that take place in markets that lead to the satisfaction of the wants and needs of
the world’s people.



CASE STUDY

The basic economic questions

The existence of scarcity in our world gives rise to some basic questions that any economic
system must answer. Some economic systems rely on customs and traditions to answer these
questions, some rely on the commands of a central authority or government, and some rely on
free exchanges between individuals in a market system. Regardless of whether it is governed by
tradition, command, or exchanges in the marketplace, there are three basic economic questions
that any economic system must address.

¢ What should be produced? Should society’s scarce resources (land, labour and capital) be
used to grow food, make clothes, toys and tools, or should they be used to provide services such
as healthcare, entertainment and haircuts? What a particular economy should produce is one
of the basic questions an economic system should answer. An economy based on tradition may
answer ‘produce what has always been produced: food for survival’ A centrally planned economy
may choose to produce whatever the government decides is most crucial to meeting society’s
needs, while a market economy leaves the answer up to the interactions between the supply and
the demand of self-interested consumers and producers.

e How should it be produced? Should production be labour intensive or capital intensive?
Should robots replace workers whenever possible or should workers make up the majority of
inputs into the production of goods and services? To what extent will technological innovation
affect the way things are produced? Economic systems must address the question of how
society’s output will be produced.

e For whom should it be produced? The allocation and use of resources for the production
of goods and services is only part of the objective of economic systems. The allocation of the
output of an economy is the final issue the system must address. Who will receive the output of
the economy, and how much will each person receive? Should levels of consumption be based
on social standing? Gender or age? Race or religion? Or should output be allocated fairly across
all sections of society? Perhaps levels of consumption should be based on merit or worth or
individuals” willingness and ability to pay for the things they want to consume. The question of the .
allocation of output is the final issue all economic systems must address.

| |

To learn more about the

recognize that scarcity exists, we must confront these questions in order to determine how to deal
with the problem of scarcity in our allocation of resources and the goods and services they are
used to produce.

= basic economic questions,
The basic economic questions arise from the basic economic problem of scarcity. Once we visit www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 1.3.
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The Bushmen of Africa and other tribal societies answer the basic economic questions
through traditions passed down from generation to generation. The feudal societies that
dominated mediaeval Europe and Asia and the centrally planned, totalitarian states of the
19th and 20th centuries turned to strong leaders and the power of the state to decide on the
allocation of resources, goods and services.

{ Mao Zedong (left), Joseph
Stalin (centre) and Fidel
Castro (right): 20th-century
rulers who executed nearly
total control over the
economic activities of their
respective countries (China,
Soviet Union and Cuba).




There are very few
command economies
left. China began
embracing market
reforms soon after

Mao Zedong's death in
1976. The Soviet Union
dissolved in 1991 and
now consists of over a
dozen separate countries,
mostly with market-based
economies. Even Castro’s
Cuba has embarked on
market reforms since
Fidel Castro stepped
down as its leader

in 2007. Only North
Korea remains as a vivid
example of totalitarian
economic control.

The thoroughly
controlled command
economy of North Korea
is mainly newsworthy for
want and famine. In the
early 1990s, from a total
population of 22 million,
between 900 000 and

3 million people died

of starvation. Stunted by
lack of food, the average
North Korean is now two
inches shorter than the
average South Korean.

To learn more

about command
economies, Visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 1.4.

To learn more about
incentives, visit www.
pearsonhotlinks.com,
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Command economies

The economic system implemented in Mao’s China, Stalin’s Soviet Union and Castro’s
Cuba is known as socialism. In each case, these leaders sought to move the economy of
their country from an agricultural base to an industrial and manufacturing base. The
mechanism used to pursue this goal involved total control of the nation’s resources by
the government. Answers to the basic economic questions were based on government
priorities.

Typically, a command economy requires state ownership of the factors of production and
is guided by the principles of socialism. These principles place the objective of equality
above that of efficiency. Socialist economies aim to achieve fairness within society by
allocating resources and output based on the common needs of humans rather than the
individual pursuit of self-interest that underlies market economies. Private ownership

of factors of production is therefore abolished. All agricultural and industrial output is
appropriated by the central government and is re-allocated among the nation’s people in
what is intended to be a fair and equitable manner.

Because of the lack of individual property rights and the incentive to achieve maximum
efficiency in the use of resources (which characterize private ownership), the command
economies of the 20th century eventually became highly inefficient. Ultimately, they
were unable to provide their nations’ people with the basic necessities for a healthy and
happy existence. Both Russia (the core of the former Soviet Union) and China eventually
abandoned the command system of economic management. Even Cuba, under its current
ruler Raul Castro, who succeeded his brother Fidel in 2007, has recently embarked on
market-based economic reforms.

The failure of command economies to achieve sustainable and meaningful improvements
in the well-being of their people can be tied to the lack of an effective mechanism for
determining the most efficient allocation of society’s scarce resources. Central planners,

it turned out, were too prone to making mistakes in their determination of what was best
for society. Massive inefficiencies and high levels of corruption emerged as producers in
the economy focused less on producing quality products that society truly demanded, and
more on meeting the strict production targets passed down from the central government.

An economic system that does not appropriately harness incentives towards achieving
efficiency in production will eventually collapse under the mounting inefficiencies that
emerge while attempting to manage the activities of millions of individuals across the
nation. This helps explain why the command economies of the 20th century failed to
thrive and why most of them eventually adopted market-based economic reforms granting
individual ownership of property and encouraging the pursuit of self-interest.

So how does a modern economy answer the basic economic questions? Humans’
economic exchanges today are not guided by the tradition and custom of the tribal
societies nor by totalitarian commands from above. Traditional economies and command
economies have largely declined in the modern era as the market system has emerged as
the dominant mechanism for answering the basic economic questions. Today, most of the
world’s economies are guided by a system that Adam Smith described as ‘the invisible hand
of the market’.

The market system

Adam Smith’s revolutionary observation was that society’s needs and wants would be
best satisfied by letting individuals pursue their own selfish objectives in an entirely free



market. Smith believed that the ‘market’ (a place where buyers and sellers meet to engage in

. . . A market is a place where
exchanges with one another) was the most efficient means for allocating scarce resources >

buyers and sellers come

and therefore led to the greatest amount of gain for the largest number of people when it together to engage in
was left entirely free of government control. exchanges with one
another.

Smith advocated a laissez-faire approach to the government’s management of the nation’s
economic activity. Laissez-faire is a French term that translates as ‘let it be’. A government,
said Smith, should let an economy be free, since individual agents in a free market will
interact in a manner that results in outcomes beneficial for both the individual and society.

Smith believed that freedom and the pursuit of self-gain would not lead to chaos and
anarchy, but to a socially beneficial outcome whereby society’s wants and needs are
satisfied by an invisible hand rather than an iron fist.

Whoever offers to another a bargain of any kind, proposes to do this. Give me that which I want, and you
shall have this which you want, is the meaning of every such offer; and it is in this manner that we obtain
from one another the far greater part of those good offices which we stand in need of.

It is not from the benevolence of the butcher, the brewer, or the baker that we expect our dinner, but from

their regard to their own self-interest. We address ourselves, not to their humanity but to their self-love,
and never talk to them of our own necessities but of their advantages.

Adam Smith, The Wealth of Nations, 1776

The idea that individuals pursuing their self-interest could end up contributing to the well-
being of others was rooted in Smith’s moral philosophy that humans’ personal happiness —~ : :

) ) ; ) ) 6 Are economic theories

is based to some extent on the well-being of those around them. Smith believed that in a independent of culture?
complex society made up of thousands or millions of individuals whose interests do not Can a culture remain
always overlap, an economy governed by tradition or command could not possibly achieve unique while adopting an
a more beneficial outcome for the greatest number of people than a system in which economic system shared

ST . . by other cultures?
individuals are able to pursue their own self-interest.

Freedom of choice was a fundamental basis for Smith’s economic and social philosophy

and, to this day, freedom remains a key characteristic of the economics we study and of the
To learn more about

free markets, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
varies greatly between countries, and is a central point of argument in each country’s selsllinlk 1 &,

politics.

policies that economic theory helps shape in both national and international economies.

Most economies combine elements of the free market with some degree of government
intervention — these are mixed economies. The degree to which government is involved

The circular flow of a market economy

Fundamental to the market economic system is the idea that the exchanges between
individuals are voluntary and that anyone engaging in such exchanges benefits from them.
This implies that when one person voluntarily gives another something that the second
person wants, the first person must be getting something he or she wants in return. Thus,
both parties are better off following the exchange. In other words, market economics is not
a zero-sum game. When one person wins, it does not necessarily mean that someone else
loses. There are winners and winners in a market economy:.

All exchanges in a market economy take place in either the ‘product market’ or the
‘resource market’. In our study of market economies, the demand for resources by

firms, and for goods and services by households, is met in one of these two markets.
Households are the ‘owners’ of productive resources, which are the inputs firms need in
order to produce goods and services. To acquire the inputs for production, firms must pay
households for their resources in the resource market. Households earn their income in the
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= resource market and then demand the finished products provided by firms in the product
To learn more about the o
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The circular flow model of the
market economy.
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In Figure 1.1, money payments flow clockwise in the outer loop while resources, goods
and services flow counter-clockwise in the inner loop. In the resource market, households
provide firms with the factors of production (land, labour and capital) they demand in
order to produce their output. But these inputs are not free; firms face costs in acquiring
them. These costs translate into money incomes that households receive for the resources
they provide; wages for labour, rent for land, and interest for capital.

Once firms have acquired all the inputs necessary to produce their finished products, they
sell their products to households in the product market. The money households earn in

the resource market goes to pay for the goods and services they demand in the product
market. Household expenditures on goods and services translate into revenue for the firms.
Thus the money earned by households in the resource market is ultimately earned by firms
in the product market, and the circular flow is complete. Inputs turn into outputs, income
turns into revenue.

To access Worksheet 1.1
on the economics of
zookeeping, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.

To access Worksheet 1.2
on the hidden costs of
war, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Thus Figure 1.1 illustrates at a basic level how market economies function. The exchanges
between households and firms in each market are mutually beneficial, because in the
absence of oppression, coercion, or forced exchange, it must be assumed that in each of the
transactions between household and firm, Adam Smith’s words are guiding the individuals:
‘Give me that which I want, and you shall have this which you want.’

CASE STUDY

Cuba plans to lay off 500 000 workers

(e (is)]

Cuba announced Monday it will cast off at least half a million state employees by mid-2011 and
reduce restrictions on private enterprise to help them find new jobs - the most dramatic step yet
in President Raul Castro's push to radically remake employment on the communist-run island.

Castro suggested during a nationally televised address on Easter Sunday that as many 1 million
Cuban workers - about one in five - may be redundant. But the government had not previously
laid out specific plans to reduce the work force.

The layoffs will start immediately and continue through the first half of next year, according to the
nearly 3million-strong Cuban Workers Confederation - the only labour union allowed by the
government.




To soften the blow, it said the government would increase private-sector job opportunities,
including allowing more Cubans to become self-employed, forming cooperatives run by
employees rather than government administrators and increasing private control of state land,
businesses and infrastructure through long-term leases.

It did not say which parts of the economy would be retooled to allow for more private enterprise.
The union said that the state would only continue to employ people in ‘indispensable’ areas
where the labour force is historically insufficient, such as in farming, construction, industry, law
enforcement and education.

The announcement added that Cuba would overhaul its labour structure and salary systems
since it will 'no longer be possible to apply a formula of protecting and subsidizing salaries on an
unlimited basis to workers.

Instead, Cubans will soon be ‘paid according to results,’ it said, though few details were provided.
Castro has said repeatedly he sought to reform the pay system to hold workers accountable for
their production, but the changes have been slow in coming.

Currently, the state employs 95 per cent of the official work force. Unemployment last year was 1.7
per cent and hasn't risen above 3 per cent in eight years - but that ignores thousands of Cubans
who aren't looking for jobs that pay monthly salaries worth only $20 a month on average.

In exchange for the low salaries, the state provides free education and healthcare and heavily
subsidizes housing, transportation and basic food.

Castro's government has moved to embrace some small free-market reforms. Earlier this year, it o o lizanin meiee albeut
economic systems, visit

handed some barbershops over to employees, allowing them to set their own prices but making .
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them pay rent and buy their own supplies. Authorities have also approved more licenses for private enter the title or ISBN
taxis while getting tough on unlicensed ones. of ilhits el sl sl

Associated Press /NPR News, 13 September 2010 weblink 1.8.

1 How is the basic economic problem of scarcity dealt with in a centrally planned economy
such as Cuba’s?

2 How are wages determined in a centrally planned economy? How will they be determined as
more and more workers in Cuba begin working in the private sector?

3  How will increased private ownership of land, capital and labour lead to more efficient use of
resources in Cuba?

4  The article says, 'the state would only continue to employ people in “indispensable” areas
where the labour force is historically insufficient. How does a free market system assure that
‘indispensable’ jobs in the economy get done? Is a central planner needed to make sure there
are enough farmers, teachers and law enforcement agents?

o Choice and opportunity cost

Learning outcomes
e Explain that as a result of scarcity, choices have to be made.
e Explain that when an economic choice is made, an alternative is always foregone.

The existence of scarcity means that in humans’ pursuit of material well-being, not every
want and need of mankind can be simultaneously satisfied. As Heilbroner says, ‘the
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opportunity cost, visit
www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 1.9.

To learn more about
tradeoffs, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 1.70.

The opportunity cost is
what must be given up

in order to undertake
any activity or economic
exchange. Opportunity
costs are not necessarily
monetary; rather, when
you buy something, the
opportunity cost is what
you could have done
with the money you
spent on that thing. Even
non-monetary exchanges
involve opportunity costs,

as you might have chosen

to do something different
with your time.
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continued existence of want and misery’ is evidence that the economic problem has not
been overcome, even in the richest of countries. So, why can’t all of humans’ wants and
needs be satisfied? Why can’t global poverty be eliminated, which would surely put an end
to many of the violent social, political and economic conflicts that plague our planet?

The problem of scarcity gives rise to another fundamental reality faced by individuals
everywhere: the reality that nothing is free. Every economic decision involves costs. A cost
is defined as what must be given up in order to have something else. In answering the basic
economic questions, choices must be made and those choices inevitably involve costs,
since resources are scarce.

For example, think about your decision to sign up for this economics class. You could have
studied several other subjects: geography, history, psychology, perhaps business. Your
decision to study economics was your choice of how to use the scarce resource of time
during your last two years in school. The cost of your decision is the foregone opportunity
to study one of the other subjects, and all the skills and knowledge you would have learned
had you chosen another subject.

You may be saying to yourself: ‘No, the cost of me taking economics is the tuition fees or
taxes my parents are paying to support my education at this school.’ That is also true. But

in economics, we define costs as more than just the monetary expenses involved in an
economic transaction. The opportunity cost is the opportunity lost when making a decision
of how to use our scarce resources, whether it's time, money, labour, land or capital.

We face trade-offs every day of our lives. On a Friday night, you may face several trade-
offs: you can go to a movie with friends, have dinner at home with your parents, play

video games with your brother or study for next week’s exams. Trade-offs are the various
opportunities you could choose to pursue in any given situation. The opportunity cost of
a decision is the next best alternative to the choice you make. If you decide to play video
games on Friday night, but the next best alternative was to study, then the opportunity cost
of playing video games is the benefit you would have gained from studying instead.

0 The use of models in economics

Learning outcomes

e Explain the process of model building in economics.

e Explain that economists must use the ceteris paribus assumption when developing
economic models.

e Distinguish between positive and normative economics.

¢ Explain that a production possibilities curve (production possibilities frontier) model
may be used to show the concepts of scarcity, choice, opportunity cost and a
situation of unemployed resources and inefficiency.

Model building in economics

A model can be used to represent a concept from the real world. Economists use models

to demonstrate economic principles. An economic model is not unlike any other model
you may already be familiar with. Models represent an object or situation from the real
world, but do not perfectly re-create the characteristics of the real thing. For example, a
model car looks similar to a real car, but you cannot use it to get to work. Likewise, a model



of the solar system represents the relationship between the sun and the planets, but the
relationships are not to scale nor are they realistic in the scientific sense.

Economics models are not dissimilar to model cars and models of the solar system.
Economists will simplify reality in order to analyse human interactions in a model (also
referred to as diagrams or graphs in economics).

Ceteris paribus - all else equal

When using models to represent reality, economists usually hold all variables other than
those illustrated in the model constant. This allows for a simple analysis of particular
economic variables.

The demand diagram is a model used by economists to show the relationship between

the price of a particular good and the quantity of that good demanded by consumers. To
analyse how consumers respond to a change in the price of a product, economists assume
that no other variables (e.g. income of consumers, price of other related products, etc.) are
changing. In reality, other variables are constantly changing but economists ignore this

in order to focus on how one variable (e.g. consumer demand) responds to a change in
another (e.g. price of the product).

The Latin phrase ceteris paribus translates as ‘other things being equal’. The ceteris paribus
assumption (the assumption that all other things are unchanging) is an important
requirement when examining economic models. Throughout your economics course,
economic models will always assume ceteris paribus — that no variable other than that under
investigation in a particular model is changing.

Positive and normative economics

Economists may not always agree on everything. Whether or not an economic statement
is purely an expression of factual information or whether it is an expression of values or
opinions based on facts determines whether the economic statement is a positive one or a
normative one.

Positive economics deals with what is. It focuses on observations and expressions based
purely on factual evidence. For instance, it is a fact that when the price of doughnuts
rises, the number of doughnuts that consumers demand falls. This is not an issue that
economists would find it necessary to debate. In fact, the relationship between the price
of a good and the quantity demanded by consumers is so widely agreed upon that it has
become an economic law (the law of demand).

‘ A model represents reality,
but not perfectly. In this
model of the solar system,
some truths are ignored - for
example, the relative sizes of
the planets and the relative
distances between them.

Ceteris paribus is a Latin
phrase meaning ‘other
things being equal
Economists assume ceteris
paribus when examining
certain variables in an
economic model. This
allows us to easily examine
the relationship between
one variable and another
without complicating our
analysis with all the other
things that could cause
the variable in question to
change.

-
What are the implications
of the assumption of ceteris
paribus? Do other areas of
knowledge make a similar
assumption? How do we
test knowledge claims
in economics? Should
all knowledge claims in
economics be testable? If
a claim is not testable, is it
meaningless?
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Another example of a positive economic statement is that when a country’s currency
appreciates (gets stronger relative to other countries’ currencies), its exports become more
expensive to foreign consumers and tend to fall. This is a fact that can be supported using
evidence, therefore its statement is an expression of positive economics. All economists
agree that this statement is true and there is no room to debate the issue.

However, not every economic statement is irrefutable. Some are more an expression of a
particular economist’s opinion or the values which that economist holds dear. Consider
the statement, ‘Doughnuts should be taxed because at their current price they are over-
consumed and contribute to obesity in the nation.” This may be true in that doughnuts
can cause health problems, but the view that they ‘should be taxed’ is debatable.
Therefore, this statement is normative. Normative economics deals with what should be
rather than what is.

Positive economic analysis examines human interactions through the lens of quantifiable,
irrefutable, evidence-based observations. There is no role for values or ethics in the realm
of positive economics. Normative economics, on the other hand, allows for the expression
of the economist’s values or personal views based on the quantifiable evidence observed in
a particular market or realm of social interaction.

Examples of positive economic statements

¢ Unemployment rose by 0.8% last quarter as 250 000 Americans lost their jobs in the
public and private sectors.

* Rising pork prices have led to a surge in demand for chicken across China.

¢ Increased use of public transport reduces congestion on city streets and lowers traffic
fatality rates.

These are all statements of fact and each can be supported by evidence based on
quantifiable observations of the world.

Examples of normative economic statements

* Unemployment rates are higher among less educated workers, therefore government
should include education and job-training programmes in benefits for the nation’s
unemployed.

* Rising pork prices harm low-income households whose incomes go primarily towards
food. Therefore, to slow the rise in food prices, the Chinese government should enforce
a maximum price scheme on the nation’s pork industry.

¢ Itis the government’s obligation to provide public transport options to the nation’s
people to relieve the negative environmental and health effects of traffic congestion.

These are all statements based on observable, quantifiable variables but each includes an
element of opinion or an expression of the economist’s values. Each statement expresses
what the economist believes should happen based on his or her observations of what is.

The production possibilities curve

The existence of scarcity and the reality that every economic decision involves trade-offs
and costs can be illustrated in what will be the first of many economics models you will
learn about in this course. The production possibilities curve (PPC) is a model economists
employ to demonstrate the fundamental economic concepts you have been reading about
so far (Figure 1.2).




‘ Figure 1.2
Sarah’s production
possibilities curve.

hours spent playing

|

|

|

|

|

I

|

|

|

|

|
T T f T T T

3 4 5 6
hours spent working

The PPC in Figure 1.2 illustrates the trade-off Sarah faces in deciding how to use her 10
hours of free time each week. She can spend her free time doing one of two things, playing
or working.

Assume that point A represents Sarah’s decision in week 1, when she allocates seven hours
to playing and three hours to working. Her decision to allocate her limited time in this
manner involves an opportunity cost, which is the benefit she would have gained from
spending more time working and less time playing.

Assume that point B represents Sarah’s decision in week 2, when she has decided to spend
seven hours working and only three hours playing. The opportunity cost of working four
additional hours is the four fewer hours she gets to spend playing and all the enjoyment she
foregoes as a result of her decision.

This simple production possibilities curve demonstrates several concepts fundamental to
economics.

* Scarcity. Because resources are scarce, there is a limit to the amount of production or
consumption an individual (or a nation) can undertake. Time is the scarce resource in
Figure 1.2. With only 10 hours of free time, Sarah must decide how to allocate her time
among competing activities.

* Trade-offs and choices. The two axes in a PPC represent two trade-offs faced by an
individual, firm, government or society. The axes may represent any economic activity
that can be undertaken by an individual, firm or nation in the employment of its scarce
resources. Because we face trade-offs, we must make choices, which involve costs.

* Opportunity cost. Nothing is free. More time playing comes at the expense of the
benefits from time spent working. Likewise, a nation that chooses to produce a certain
good faces costs in the form of the other goods that could have been produced with the
salme resources.

To learn more about the
=7 production possibilities
curve, Visit www.
= pearsonhotlinks.com,
What is a model in economics? What does it do? Does it matter that many of the models we use in economics o enter the title or ISBN
do not correspond well to reality? What are the limitations of the use of diagrams and charts in economics? How of this book and select
important is it that as students of economics we respect the limitations of a model representing reality? I weblink 1.11.
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Other basic economic concepts illustrated by the
PPC

The law of increasing opportunity cost

The PPC can be used to illustrate a nation faced with a decision regarding what types of
goods to use its scarce resources to produce. The PPC in Figure 1.3 assumes that Country I
can produce two goods — pizzas and robots.

pizza / millions

i
i
i
!
4 5 é 7 8 9
robots / hundreds

Country I's PPC in Figure 1.3 has a convex shape (it bows out from the origin). The reason
for this lies in differences in the production of pizzas and robots. Pizzas and robots require
very different resources in their production. Pizzas are land intensive (large amounts of
land are needed to grow the ingredients). Pizzas also require a particular type of labour
and capital: farmers and cooks need not have advanced degrees and extensive expertise in
engineering to grow ingredients and make pizzas. The land and labour resources required
to make robots are very different than those for pizza. The type of labour needed is highly
skilled and educated. Because Country I's land, capital and labour resources are not equally
suitable to making either robots or pizzas, the opportunity cost of increasing production
of robots increases in terms of pizzas the more robots are produced.

Notice, for instance, that when robot production increases from 300 to 400 units, the cost
of the additional 100 robots is just under one million pizzas (since pizza production falls
from 7 million to a little over 6 million). As robot production increases, however, from 600
to 700 units, the additional 100 robots costs Country I around two million pizzas (since
pizza output falls from around 4 million to 2 million pizzas).

Why did Country I have to give up twice as many pizzas to increase robot production by
one hundred units from 600 to 700 than it did to increase production by one hundred units
from 300 to 400? The explanation lies in the fact that as Country I started making robots
(between 100 and 400) only the resources best suited for robot design and production were
employed. Electrical engineers and highly educated technicians who had been employed

in the pizza industry quit making pizzas (which they were never any good at anyway)




and started making robots. The land, labour and capital that was best for making pizzas
remained employed in the pizza industry, and at first Country I was able to increase its
production of robots at a relatively low cost.

However, as robot production intensified, resources were increasingly moved out of
pizza production and into the robot industry. To produce 700 robots, highly skilled pizza
makers and land better suited for growing wheat and flour and tomatoes and dairy cows
had to be shifted into robot production. The cost of robots in terms of pizzas increases
the more robots Country [ produces. The law of increasing opportunity cost explains why
the PPC is bowed outwards from the origin. The law says that as the output of a particular
product increases, the opportunity cost of producing additional units rises.

Not all PPCs are bowed outwards. If the two goods represented in a PPC are very similar in
their production, requiring similar types of labour, capital and land resources to produce,
then the PPC for the two products is a straight line, such as Country I's PPC for pizzas and
calzones (Figure 1.4). A calzone is basically a pizza folded in half. Therefore, the opportunity
cost of one calzone is always only one pizza, so the PPC is a constant sloping curve.

9 < Figure 1.4
A PPC with constant
opportunity cost.
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Efficiency, inefficiency and economic growth

The PPC can also be used to illustrate the economic concepts of efficiency, inefficiency and :
The production

economic growth. Look again at Figure 1.3. Points A, B, C and D are all on the curve; at each possibilties curve, the
of these points Country I is producing some combination of goods and using its existing most basic of economic
resources (land, labour and capital) efficiently. This means that nearly every person of working moiels, & alsof b; used
. . . o . t t
age who wants a job has a job, the land that can be used for production of pizza ingredients S
L SRR ) ) economic concepts you
and robot components is being used and the nation’s existing capital (factory equipment, will learn about in this
ovens, and other tools) is operating at full capacity —no capital is sitting idle. At these course: unemployment,
points, an increase in total output is not possible without an increase in inputs first. A nation recession, economic

growth, economic
development, inflation
A nation not achieving full employment of resources is producing at a point inside its PPC. and deflation.

If Country I is producing 500 robots and 3.2 million pizzas (point E), it is under-utilizing its
land, labour and capital. A country is said to be inefficient if it is producing at a point inside
of its PPC. This means that unemployment is likely to be high, land that could be put into

achieving its production possibilities is producing at its full-employment level of output.



To access Worksheet

1.3 on the production
possibilities curve for
energy, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Economic growth is an
increase in the output of
goods and services in a
nation over time. Growth
can be illustrated as an
outward shift of a nation’s
PPC.

Productivity is the output
attributable to each unit
of input. Increases in

the productivity of land,
labour or capital lead to
an overall increase in the
output of a nation.
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cultivation of food or production of minerals is not being used, and existing capital is sitting
idle. An economy producing inside its PPC may be in a recession — this means that the level
of output has fallen below the full employment level achieved when producing on its PPC.

Clearly the production possibilities curve can also illustrate the possibility of economic
growth. A point outside the PPC is unattainable given the existing quantity and quality of
resources, but it is clearly desirable. At point F in Figure 1.3, Country I would produce
and consume 600 robots and over six million pizzas. This is clearly beyond the current
production possibilities, but it may be attainable in the future if the economy grows.

Economic growth is defined as an increase in the total output of a nation over time, which
is possible if a nation experiences an increase in the quality or the quantity of productive
resources. In order to achieve a level of production and consumption corresponding with
point F, Country I must increase the amount of land, labour or capital in the country or
improve the productivity of these resources.

Productivity is defined as the output attributable per unit of input. If Country I's workers
became better at producing pizzas and robots, either through better training and education
or through an increase in the quality of the technologies used to produce these goods, then
the national output of Country I would grow and the country would move towards point

F. Investments in public education by the government or investments in better technology
and more capital by the country’s businesses could lead to economic growth. Economic
growth is an objective that plays a significant role in macroeconomics.

0 Central themes in economics

Learning outcomes
e Explain that the economics course will focus on several themes, which include:
— the extent to which governments should intervene in the allocation of resources
— the threat to sustainability as a result of the current patterns of resource
allocation
— the extent to which the goal of economic efficiency may conflict with the goal of
equity
— the distinction between economic growth and economic development.
e Examine the assumption of rational economic decision-making.

So far, you have ventured into the field of economics, identified scarcity as the basic
problem which economists attempt to address, and looked at the basic questions that
economic systems strive to answer. You have also learned a little about the history of
economic thought through the words of Adam Smith and learned about the basic model
in economics, the production possibilities curve, which illustrates several fundamental
economic concepts including scarcity, choice and opportunity cost. You are now going to
examine four central themes of economics.

The extent to which governments should intervene
in the allocation of resources

Throughout your economics course, you will visit and revisit the debate over the
appropriate role of the government in the economy. You know that Adam Smith believed



that the government which serves society best is the one that interferes least in the

free market interactions of individuals. The laissez-faire view of economics believes that
competitive markets, composed of individual buyers and sellers with perfect information
about the goods, services and resources being bought and sold, will lead to the most
efficient and desirable allocation of resources towards the types and amounts of output
that benefit society most. Government, argues the laissez-faire school of economics, cannot
possibly improve on the outcome achieved by the unfettered free market.

The classical laissez-faire view of the economy has come under criticism at many points
throughout history by those who argue that the free market, left unchecked, results in
inefficiencies in the allocation of resources, whereby certain goods are over-produced
while others are under-produced. Other criticisms of laissez-faire include the perpetuation
of poverty, inequality in the distribution of income within and across nations, and
involuntary unemployment during the economic slumps that free market economies
frequently experience. The critics of laissez-faire argue that government intervention in the
free market is sometimes necessary to correct the various market failures and to offset the
negative effects of macroeconomic slumps caused by falling demand for a nation’s output.

One of the most influential economic theorists of the 20th century was Cambridge During the second half
economist John Maynard Keynes. At the time of the Great Depression (roughly throughout of the 20th century, two
the 1930s), he argued for an active government role in managing the overall level of schools of economic

. e .. . . . . .. thought dominated
economic activity in the nation to help achieve certain macroeconomic objectives such as & _
macroeconomics: the

full employment and economic growth. While he believed that competitive markets were Keynesian school and the
necessary and beneficial, he also argued that uncertainty among economic agents would Neo-classical school. At
lead to major swings in the overall level of demand in an economy. He believed that, if left the heart of the debate
unchecked by the government, this would result in economic shocks that contributed to s the issue of freedom
feri Imi herefore believed th ded 1 h vs control. Neo-classical
suffering and misery. Keynes therefore believed that government needed to regulate the e
activities of private firms and individuals and thereby minimize the level of uncertainty in markets are always
the economy. This would promote an atmosphere of stability in which individuals could more efficient than
participate in the relatively free exchange of goods, services and resources in pursuit of OISl

c1, . . . Keynesian school argues
Smith’s ideals of freedom and the pursuit of self-gain. NS ———

Keynes’s theories have an important role in our study of macroeconomics, in which the providing a system of
role of government is a fiercely debated topic, particularly in the aftermath of the Great ;iiﬁ‘f;gg;:fﬂ;ﬂ:e ttrd
Recession, as the worldwide economic slump of 2008 and 2009 has come to be known. '

The threat to sustainability as a result of the current
patterns of resource allocation

Another theme central to our study of economics is the issue of sustainability in current =
patterns of resource allocation. Sustainability can be defined as the capacity to endure. o To learn more about

. . L. . rational behaviour, visit
The dominant system of economic organization in the world today is a market system that .

. . . . . ] : www.pearsonhotlinks.com,
emphasizes the pursuit of self-interest. One assumption underlying this system is that all el e i @ [SEIN
individuals are rational, self-interested agents whose ultimate objective is to improve their of this book and select
level of material well-being through increased incomes and consumption. The problem of weblink 1.12.

scarcity, however, leads to an obvious conflict between the objective of increased output
and consumption of goods and services and the continuously diminishing quantity of the
natural resources needed to produce those goods and services.

Some argue that ‘sustainable economic growth’ is a contradiction in terms since growth,
which in economics means an increase in the output of goods and services over time,
necessitates continued exploitation of the natural environment and the resources it
provides us. Growth, argue the sceptics, is fundamentally unsustainable.




What are the implications
of economics being
based, ultimately, on
human psychology?

To what extent should
ideas of fairness and
justice inform economic
thinking?
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The 21st century will be characterized by growing concern regarding the effects on the
earth’s ecosystems, on human and social health and on the biosphere of:

* global economic growth
¢ the emergence of billions of the world’s poor from poverty
* expansion in agricultural and industrial output.

From global warming to deforestation to over-fishing and the loss of biodiversity, the
capacity of our economic system to endure must be called into question and the challenges
of sustainability addressed directly by today’s economics students, who will influence the
economic policies of tomorrow. The issue of sustainability and the conflict that arises
when the growing economies of the world encounter head-on the worsening problem of
scarcity is therefore a major theme of this textbook.

The extent to which the goal of economic
efficiency may conflict with the goal of equity

Fundamental to the debate over the role of government in the allocation of resources and
output is the extent to which the goal of economic efficiency and the goal of equity can be
achieved simultaneously.

Efficiency in economics is defined as a state in which no one can be made better off without
making someone else worse off and in which more output cannot be achieved without
first increasing the quantity or the quality of inputs. Increased efficiency in the allocation
and use of resources ensures that total economic output can be maximized at any given
time, presumably resulting in the greatest possible level of material consumption among
an economy’s people. Efficiency is a worthy goal in this regard, but it may conflict with the
goal of equity. In economics, equity is defined as fairness in the distribution of outputin a
nation. An economic system that strives to maximize efficiency may result in inequality in
the distribution of output, a situation deemed by many to be fundamentally inequitable.
What's best for society as a whole (efficiency) may appear extremely unfair for certain
groups within society (inequitable).

One objective of economic policy is to increase equality in the distribution of income of
a nation. But to achieve this, certain individuals in society will be made worse off because
redistribution requires taxing the activities or incomes of those in an economy whose
ability to pay is greater. The goal of equity therefore conflicts with the goal of efficiency.
This conflict will be revisited throughout this book as we evaluate the effects of various
economic policies on individuals and society as a whole.

The distinction between economic growth and
economic development

In the final section of this book, attention will turn away from issues relating to the
behaviour of individual businesses and households, to the total output, employment
and price levels of the economy as a whole. You will look at issues relating to economic
development. The distinction between economic growth and economic development is
another important theme in your economic studies.

Growth refers to an increase in the total output of goods and services in a nation over time.
Economic growth as an objective of economics is justified by the fundamental assumption
that more is always better, that increasing the output of stuff results in improvements in the



well-being of people in a nation. The idea of economic growth as an end in itself can and
should be challenged on many grounds.

You will investigate the concept of economic development and distinguish it from the
concept of growth. Development, defined as an improvement in the well-being of a
nation’s people, accounts for levels of output and consumption of goods and services,
and also considers matters relating to quality of life beyond the material realm. Indicators
such as life expectancy, literacy rate, child mortality rate, gender and racial equality,

and religious and political freedom are all aspects of economic development. In recent
years, several areas of economic study have emerged which have shifted focus away

from unending increases in production and consumption and instead emphasized

the importance of broadening the goal of economic policies to include development
indicators. It is no longer universally agreed among economists that more is always better.

Keynes, whose theories will play a major role in this book, believed that economic growth
was not an end in itself, but rather a necessary means for achieving a level of material well-
being at which society could begin to turn its attention towards other ends such as social
harmony. This, Keynes believed, required not only a high income and full employment but,
more importantly, a society in which the cultivation of environmental, cultural, religious and
ethical values was the main objective, not unending growth. In a speech in Dublin in April
1933, Keynes reflected on economics’ traditional focus on economic growth as an end in itself.

We destroy the beauty of the countryside because the unappropriated splendours of nature have no
economic value. We are capable of shutting off the sun and the stars because they do not pay a dividend

... Today we suffer disillusion, not because we are poorer ... but because other values seem to have been
sacrificed ... unnecessarily. For our economic system is not, in fact, enabling us to exploit to the utmost the
possibilities for economic wealth afforded by the progress of our technique ... leading us to feel we might as
well have used up the margin in more satisfying ways.

John Maynard Keynes, June 1933

Keynes attempted to focus the study of economics on issues relating to human welfare and
economic development, and many contemporary economists have begun to do the same.
The distinction between growth and development as means and ends in the economic
sphere of human society will therefore form a framework for the evaluation of economic
theories and policies throughout this book.

@ Theory of knowledge and economics

Economics is a part of group 3 in the International Baccalaureate diploma programme,
which means the subject’s focus is on individuals and societies. This means you will
explore the interactions between humans and their environment in time and place. As a
social science, economics explores the interactions between humans in the commercial
realm, focusing on the behaviours of households, business firms, and governments in the
pursuit of various individual and societal goals.

As with other subject areas in the IB programme, there are a variety of ways in which m
one can gain knowledge in economics. For example, historical evidence, data collection, To access Worksheet 1.4
experimentation, observation, and inductive and deductive reasoning can all be used to STl Ty

. . . . opportunity cost and
help explain economic behaviours and lead to knowledge claims. marginal analysis,

Economics students are required to evaluate these knowledge claims by exploring please visit vvwvr.
knowledge issues such as validity, reliability, credibility, certainty, and the individual as well PeREteTlef ee I ( i

] and follow the onscreen
as cultural perspectives. I—
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The relationship between economics and theory of knowledge (TOK) is of great
importance and fundamental to the diploma programme. Throughout the curriculum for
both higher and standard level economics, you should be able to reflect critically on the
various ways of knowing, and on the scientific and other methods used in economics. In so
doing, you will become one of the ‘inquiring, knowledgeable and caring young people’ of
the IB mission statement.

During the economics course a number of issues will arise that highlight the relationships
between TOK and economics. Possible theory of knowledge discussion questions are
suggested in most chapters, offering you a starting point for analyzing the knowledge
claims made in economics. You and your fellow students are encouraged to explore further
questions of your own.

=
What are the roles played by abstract reasoning and concrete evidence in constructing economic
theory?
What is the role of emotion and creativity in economics?
Is there a different method of justifying qualitative rather than quantitative knowledge claims? If so,
does this lead to one or other being inherently more reliable?

What is meant by rationality’ in economics? Are there different types of ‘economic rationality?

If economics studies actual human behaviour, should it also study irrational human behaviour?

PRACTICE QUESTIONS

1 a ‘Economics is primarily concerned with the allocation of scarce resources which have
alternative uses.’ Use a production possibility curve to explain this statement.
(10 marks) [AO2]

b Discuss the view that government is more effective in the allocation of scarce
resources than the free market. (15 marks) [AO3]
© International Baccalaureate Organization 2003 (part a only)

2 a The choice between military products and the provision of healthcare illustrates the
problem of ‘opportunity cost’ Explain the nature of this problem, using a production
possibility curve to help you. (10 marks) [AO2]

b To what extent does the production possibilities curve model accurately represent the
scarcity faced by less developed countries in the world today? (15 marks) [AO3]
© International Baccalaureate Organization 1999 (part a only)
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o COMPETITIVE MARKETS:
DEMAND AND SUPPLY

° The nature of markets

Learning outcomes
e Qutline the meaning of the term ‘market’.

4 Direct exchange of cash for
goods in a meat market.

In most languages, the term ‘market’ has connotations of a direct and tangible experience.
One imagines buying fruit from a local grocery, or meat from a nearby butcher. These are
markets in the traditional sense, but in the modern world a market can be defined more the buyers and sellers of
broadly as any instance where buyers and sellers come together for the exchange of goods goods and services meet.

A market is any place,
physical or virtual, where

and services.

These interactions can happen at any time or place. Direct buying and selling usually
happens in a specific place, such as when trading your cash for a farmer’s fresh eggs. But
markets can also operate indirectly, when buyers and sellers communicate remotely. In
commodity markets, buyers can purchase massive amounts of basic goods like coffee

or wheat at international meetings with representatives of the coffee farmers, but never
meeting the actual producers. This indirect buying and selling may also happen online — for
example, when a share trader buys a stock that you have offered up for sale; in this case, the
buyer and seller have no contact at all.

Markets can be local, where buyers and sellers come from the surrounding area. They can
be national, where the participants are from within the market country. And they can be
international, where the market participants come from any country in the world. While the
distinction between these can be blurred at times, some obvious examples of each can be
noted. A corner shop like a bakery or dairy, selling locally produced goods, would qualify as




To learn more about o

product markets, visit
www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 2.1.

]
To learn more about o
specialization, visit www.
pearsonhotlinks.com,

enter the title or ISBN
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weblink 2.2.

The competitive market is O
the market for a good with

large numbers of buyers
and sellers, where the
single seller has very little
or no market power.
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alocal market. National markets tend to be those limited by the laws and customs policies
of national governments. Labour markets, as governed by labour laws, make a reasonable
example. Healthcare in the US is largely overseen by national regulation and would also fit
the national market profile. The markets for commodities such as steel, oil, gas, corn, wheat
or cotton may have local producers with international buyers. Likewise, the corner shop in
New York city may well be selling imported English biscuits, while the vast national market
for healthcare devices may see the production of goods from China, India or Europe.

EXERCISES

The great virtue of a free market system is that it does not care what colour people are; it does not
care what their religion is; it only cares whether they can produce something you want to buy. It is
the most effective system we have discovered to enable people who hate one another to deal with
one another and help one another.

Milton Friedman

1  Assess the validity of Friedman’s statement.

2  Cite examples where Friedman’s assertion could be true, and others where it is not.

Another way to think of markets is to distinguish between product markets and resource
markets. Economists view product markets as the purchase of consumer goods and services
directly from producers (Figure 1.1, page 8). In the resource market, businesses make
payments to the owners of resources such as land, labour, capital and entrepreneurship. In a
market economy, the recipients of these payments are private individuals or households.

Competitive markets

Markets are considered free or competitive to the extent that private individuals and firms
can openly attempt to win business away from each other in the hopes of earning greater
profits. Free markets have a long history. Ever since labour has been divided within groups,
there has been an incentive to trade the products of specialization. While early forms of
exchange were done by bartering goods, eventually societies found that exchanging money
was often more convenient. All the while, the jobs performed by the individual have grown
more specific.

Improvements in agriculture, the growth of colonialism, and eventually the development
of industrialization further expanded the depth and breadth of economic activity. A move
away from government intervention in the economy occurred in the 18th century, as
enlightenment ideas of reason and liberalism were applied to economics by philosophers
such as Adam Smith (Chapter 1). With greater rewards at stake, this move provided greater
incentives for private business to compete on the basis of innovation and productivity, as
well as market dominance. Today’s sophisticated global markets rest on this foundation,
and on the general principle that competitive markets bring diversity of goods, efficiencies,
and generally greater wealth for all.

Market structures

When examining the nature of competitive markets, it is helpful to keep in mind the
categories of actors who interact in the market. A firm is an individual or organization that
combines the factors of production to create and sell goods and services on the market.



An industry is made up of all the firms engaged in the same market activity. For example, a
number of firms such as Toshiba, Hewlett-Packard, Dell and Lenovo sell their products in
the personal-and-business-computing industry.

Industries have identifiable and distinct characteristics that have allowed economists to
categorize them into four general market structure groups:

¢ perfect competition

* monopolistic competition
* oligopoly

* monopoly.

There are four criteria by which an industry is categorized as a particular market structure.

¢+ The number of firms in the industry. This tells us how many competitors are fighting
for the same customers. It is logical to assume that more firms mean more competition,
more consumer sovereignty and less market power exerted by the firm.

* A firm’s level of market power. This is the ability of the firm to control the price of
its product. In other words, to what degree can the firm set ever-increasing prices for its
goods? When there are few competitors and few substitutes, a firm will have quite a lot
of market power. Consumers may well have less power or sovereignty as a result.

* The degree of product differentiation between goods offered by different firms.
This can tell us something about the nature of the competition in the industry. Where
the items offered are identical (homogeneous) and completely substitutable, firms often
have little choice but to sell at the market price and therefore seek profit by lowering
costs. When firms can convince consumers that their product is actually better in
important ways, it successfully differentiates itself from competitors.

¢ The ease of exit and entry. This can tell us important things about the nature of
competition. When an industry grows profitable and can prevent other firms from
joining in, it is enjoying the benefits of some kind of barriers to entry. Barriers to entry
such as high entry costs or major technological impediments will reduce competition
entering the market and stop the erosion of profits.

Perfect competition

Perfectly (or purely) competitive markets have the following traits.

o There are very many firms in the industry; no individual firm’s decisions can influence
the market to any significant degree.

* Anindividual firm’s decisions about output reflect only a tiny portion of the overall .
A market is perfectly

market. Therefore, firms in the perfectly competitive market do not influence overall competitive if there are
supply. This reduces their power to influence the market price. a large number of firms
* Firms in the industry produce completely identical products. These goods act as producing identical

perfect substitutes for each other. So, from the consumers’ perspective, the seller products facing identical
production costs and in

is unimportant, and adds no value to the good itself. As a result, as well as being which there are no barriers
responsible for only a tiny portion of the overall market, the individual firm has no real to entry or exit.
market power, and exerts no influence on the price set by the market.

* Firms can enter or exit the market very easily, with effectively no barriers to entry or exit.

Perfect competition has always been considered highly theoretical, although some markets
approach perfect competition and have many of these qualities. Such markets include
international markets for commodities: rice, coffee, corn, and wheat; metals like gold

and iron; financial instruments such as bonds, stocks, and currencies. In most of these
cases, the standards of perfect competition apply: there are many small firms, selling
homogeneous products with almost no power to set the price in the market.




A market is
monopolistically
competitive if there are
many firms producing
differentiated products
and in which there are no
barriers to entry or exit.
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Coffee, for example, is the single most valuable traded commodity in the world. However,
a single coffee grower in Brazil is one among tens or even hundreds of thousands of other
producers. As a commodity, coffee is assumed to be basically the same product wherever
it is produced. The market price is determined by the interaction of buyers and sellers at
commodity exchanges in New York. This means that individual growers in, say, Brazil

are producing coffee beans whose price they cannot control, and which are considered
perfectly substitutable for someone else’s coffee beans. They have no impact on the supply
or price of coffee. In these respects, a coffee grower has many of the attributes of a perfect
competitor.

Monopolistic competition

Monopolistic competition fits the criteria in the following ways.

* There are many firms in the industry, though not as many as in perfect competition.

* Any firm’s decisions about output will have little influence on the overall market.
Changes in output will not influence the market price.

¢ Firms produce relatively differentiated products. While the goods are fundamentally
similar, producers can alter aspects of service, quality, and packaging. These differences
can be accentuated by advertising.

* There are relatively low barriers to entry, so firms can enter or exit the industry without
incurring major costs.

Examples of monopolistic competition seem to be everywhere: restaurants, jewellers,
furniture stores, clothing stores, bakeries, and nail salons. Perceptions of product
differentiation give firms the power to charge higher than the usual price for better-than-
standard versions of the same good. For monopolistic competitors, the power of the
company’s brand reflects the market power they hold in the market.

A trip down Madison Avenue in New York or Oxford Street in London would showcase the
power of branding to differentiate one seller’s good from another in the fashion industry.
Essentially similar goods like T-shirts can command wildly different prices depending

on whether the seller is Sweden’s H&M ($18), America’s Brooks Brothers ($40), or Italy’s
Gucci ($215). To different degrees, all of these firms have been able to increase their market
power, increasing the price they are able to charge for their goods. At the same time, their
power is not limitless. They still face competition from an abundance of significantly less
expensive substitutes.

Oligopoly

Again using the criteria for market structures, oligopolies can be identified by the following
traits.

 There are only a few firms in the industry, and these firms tend to dominate the market.

* Because only a few firms are selling to most of the market, these firms have significant
control over price, especially if they cooperate in pricing and output decisions.

* Products are can be homogeneous or heterogeneous, depending on the industry.

* Barriers to entry are high. High industry profits can be protected and maintained
through these barriers to competition.

The fewer the competitors, the more likely they are to command significant market power
in their industry. Economists have established standards for determining the degree of
market power for oligopolistic industries. These are called concentration ratios, which
measure the market share of the top few firms. A CR4, for example, would measure how
much of the market was controlled by the top four firms. The higher the percentage,



the greater the concentration of market power between those four firms. The higher the
concentration of market power, the greater is the temptation to work together on price and
output decisions.

With even a small number of firms, nearly all oligopolies tend towards this kind of
interdependence in their pricing and output decisions. The industry will often earn
significantly higher profits if acting together and limiting supply, rather than competing
on price and producing more. This interdependence can lead to blatant collusion, an anti-
competitive activity that is often considered illegal. Furthermore, oligopolies differ from
the other forms of competition in that firms will act strategically, weighing the actions and
reactions of the other firms.

In the case of differentiated goods, oligopolies exist in industries such as breakfast

cereal, car rental, airline, and pharmaceutical companies. For relatively undifferentiated
goods, oligopolies exist in some metal industries like copper and aluminium, or cement
production. These oligopolies can be local (e.g. cement production). They can be national
(e.g. breakfast cereal and car rental). And they can be international (e.g. copper and
aluminium).

Monopoly

Monopolies fit the criteria as follows.

¢ There is only one firm in the industry, so that firm dominates the market.

¢ The firm sells to the entire market. It has exceptional power to control output and price,
although this power is constrained by the limits of consumer demand.

¢ The goods produced by the monopolist have no substitutes. It is not possible to buy
them from anyone else.

* High barriers to entry exist, protecting the monopolist from competition and ensuring
long-term profits.

Monopolies appear in a variety of forms. Sometimes the barriers to entry are legal barriers
that recognize the need for monopolies to exist as a means of lowering costs. For example,
local monopolies on water and power might exist because giving each residence the choice
of different providers could be dramatically more expensive. (Imagine that a city’s water
system offered several providers for each home. In theory, each company would require
separate pumping facilities and its own distinct distribution system of pipes throughout
the city.)

A major national industry can be a monopoly. The sugar, steel, and oil monopolies of the
late 19th century in the US are famous examples. More recently, in the 1990s Microsoft was
found guilty of monopolizing the market for operating systems by the US and European
Union (EU) courts. More recently still, the predominance of Google in the market for
internet searching has led to concerns among EU investigators. Table 2.1 summarizes the
criteria used to determine market structures.

TABLE 2.1 CRITERIA AND MARKET STRUCTURES

An oligopoly is a market
where a few sellers
dominate the market

for an identical or
differentiated good, and
where there are significant
barriers to entry.

People of the same trade

seldom meet together, even
for merriment and diversion,
but the conversation ends
in a conspiracy against

the public, or in some
contrivance to raise prices.

Adam Smith, The Wealth of
Nations, 1776

A monopoly is a market
where one firm dominates
the market for a good that
has no substitutes and
where significant barriers
to entry exist.

Number of firms Market power Level of differentiation Barriers to entry | Examples
Perfect very many none homogeneous; no substitutes none agricultural commodities
competition (e.g. wheat, coffee)
Monopolistic | many varies, generally | differentiated or heterogeneous | relatively mechanics, restaurants,
competition little insignificant books
Oligopoly few, interdependent | significant heterogeneous or homogeneous, | significant airlines, breakfast cereal,

depending on industry cell phone networks

Monopoly one exceptional none, no close substitutes major local utilities
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Market structure and market power

We can attempt to summarize some of the characteristics of market structure types

with regard to the power each individual firm can wield on the market. This concept
isillustrated in Figure 2.1, where the industries are ranked on the amount of power an
individual firm has in relation to the industry. On the bottom are the most competitive
industries, perfect competition, where there’s theoretically no market power over price. At
the top, with the most market power, is monopoly, where the firm constitutes the entire
industry, and where firms have extraordinary power over the price of their product.

It is no coincidence that competition is inversely related to market power. Where firms
have to fight each other for business, profits are likely to be driven down. Where firms
stand alone, or together against the consumer, the desire to maximize profits compels
firms to exert their market power.

Figure 2.1 B A most
Degrees of market power market
power

of firms in different market
structures.

monopoly
s control over

output and price
e no competition

oligopoly
@ some control over
output and price
® interdependent
competition

monopolistic competition
@ |ittle control over price

® some differentiation and
heavy competition

perfect competition

e no control over price
e no differentiation and
intensely competitive

You can always get sympathy by using the word ‘small’. With little industries, you feel as you do
about a little puppy.

Frances Perkins, US Secretary of Labor 1933-45

Consider the quote above. Using the terms and concepts you have just read about and
your own ideas, answer the following questions.

3 Do you believe that, in business, bigger is always better?

Based on what you've learned so far, do you think smaller businesses provide better
products and services to consumers?

5 To what extent do you agree with Perkins, that the public has too much sympathy for
small business?




e Demand

Learning outcomes

e Explain the negative causal relationship between price and quantity demanded.

e Describe the relationship between an individual consumer’s demand and market
demand.

e Explain that a demand curve represents the relationship between the price and the
quantity demanded of a product, ceteris paribus.

e Draw a demand curve.

Every market transaction involves a buyer and a seller. The economic concept of demand Demand is the quantity
takes the consumer perspective, examining what motivates and limits buyers in any given S Iet ST TS

ket M ificall b . h holds in th ket f d consumers are willing
market. More specifically, consumers can be private households in the market for end-user il lsoto by v
consumer goods and services in the product market. Businesses also act as consumers in price during a specific time
the product and resource market. Demand is defined as the quantity of a good or service period.
that a consumer or group of consumers are willing and able to purchase at a given price,
during a particular time period. Note that the quantity of demand is limited to those who

are both willing and able to buy the good.

Individual demand

Let’s start with the individual consumer. We can determine one person’s demand for
potato chips in a given year. A demand schedule is a list of prices and quantities that show
the amount demanded at each price for a given time period. Table 2.2 shows the individual

potato chip demand schedule for one week. For example, at a price of $2.50, five bags Figure 2.2
would be purchased. Demand curve: potato chips.
These can be plotted as a graph to give us an individual demand curve (Figure 2.2). w
TABLE 2.2 DEMAND SCHEDULE: POTATO CHIPS 250
Price of potato chips (P) / $ Quantity of potato chips '
demanded per week (Q)
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The law of demand states O
that as the price of a good
increases, the quantity
demanded of the good
decreases. The converse

is also true: as the price

of a good decreases, the
quantity demanded of

that good increases.
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The law of demand

There appears to be a distinct pattern between the changes in price and the changes in
quantity. As price declines, the quantity demanded for chips increases. This demonstrates
one of the most important concepts of economics, the law of demand. The law of demand
states that as price increases, less of a good is demanded. At the same time, as price
decreases, more of a good is demanded.

The term ceteris paribus is a Latin term meaning that we are holding all other variables
constant or frozen, while we examine how different prices change the amount demanded
(Chapter 1, page 11). Many other things can influence any decision to buy goods. Holding
those factors constant permits us to isolate one variable (price) and quantify the effect a
change in price has on another variable (the quantity demanded).

For example, consider a school selling potato chips at a weekend sports championship
tournament, priced at $1 per bag. When the tournament is over, 300 bags have been sold.
So, we can say the demand for potato chips for this period was a quantity of 300 at $1 per
bag, ceteris paribus. If we were graphing the overall demand for potato chips, this price and
quantity would mark one of the points of the demand curve.

The law of demand implies a negative or indirect relationship between the two variables of
price and quantity demanded. As a result, most demand curves have a downward sloping
shape. This concept rises to the level of a ‘law’ in economics because it conforms closely

to everyday reality. As individuals, we are less likely to buy any good as the price rises
(exempting, for the moment, speculative goods like gold or company stocks, which may
be bought with the expectation that they could be re-sold at a higher price). As the price
goes up, our common sense (and budgets) generally tell us to economize and buy less. And
the reverse tends to be true as well. When the price of something declines, we grow less
concerned about the price and may buy a little more of it as a result, and perhaps others
will start to switch to it also, increasing the amount demanded.

The following are some of the factors that underlie the law of demand.

* The income effect. Real income refers to income that is adjusted for price changes, and
implies the actual buying power of a consumer. As the price of a good decreases, the
quantity demanded increases because consumers now have more real income to spend.
With more buying power, they sometimes choose to buy more of the same product.

 The substitution effect. As the price of a good decreases, consumers switch from
other substitute goods to this good because its price is comparatively lower.

* Thelaw of diminishing marginal utility. This law states that as we consume
additional units of something, the satisfaction (utility) we derive for each additional unit
(marginal unit) grows smaller (diminishes).

The law of diminishing marginal utility does not state that extra consumption causes a
decline in total satisfaction. It merely states that, in this instance, a second or third bag of
potato chips will be less satisfying than the first bag. It may still be delicious and add to
one’s total level of benefit, but the rate at which it satisfies has dropped from the first to the
second and third bags.

For example, if satisfaction were measured in units of utility, one might say that the first
bag was 10 utils, but the second bag only 8 utils. Still satisfying, but not as much as the first
bag. The third consumed would provide the consumer with a smaller number of utils, and
so on. In an extreme case, it is possible that a consumer eating repeated bags would find
that some future bag would produce negative satisfaction, making them ill.



Why, then, would consumers buy extra bags? It is logical that a consumer would only buy
a second or third unit of a good when the price was lower, reflecting their lower utility for
extra units of the good. So at lower prices, more are demanded.

Figure 2.3 shows how a graph can reflect the law of diminishing marginal utility, and

how the relationship mirrors that shown in the demand curve in Figure 2.2. The theory
of marginal benefit says that the price we are willing to pay for a good is a reasonable
approximate measure of our satisfaction of the good — that is, our benefit. If we are willing
to buy 10 bags of chips at a price of $2, then we are signalling to the world that our benefit
is at least $2 from the 10th bag.

250-----

2.00-===mp=mmmn

1,50 ====—fommeb o

1.004--=-—=-=-=

willingness to pay (P)

0.50-----

|
|
|
|
|
|
|
|
_____ r————=
|
|
|
|
|
|
|
|
T

10 15 20 25
bags per week (Q)

Because a demand curve reflects what we are willing to pay for a good, it is an approximate
reflection of the marginal benefit (MB) we receive from consuming additional units of a
good. If our consumer were to consume an 11th bag of chips, we would have to assume
that his or her satisfaction from it would be less than $2-worth, and that the only way he
or she would buy more than 10 bags is if the price were lowered to something below $2.
Thus we see the concept of diminishing marginal utility at work in the everyday demand
curve.

6 Create a table showing the demand schedule for a product you consume. Using the
figures from that table, create a demand curve.

7  Explain an example where you would demand more (or less) quantity of the product as
a result of the income effect. Show this on your diagram as a movement from an original
point A, to a new point B on the curve.

8  Explain an example where you would demand more (or less) quantity of the product as
a result of the substitution effect. Show this on your diagram as a movement from an
original point A, to a new point C on the curve.

9  Write an explanation of your downsloping demand curve in terms of the law of
diminishing marginal utility.

« Figure 2.3
Willingness to pay, marginal
benefit.

The marginal benefit is
the additional utility or
satisfaction derived by an
increase or a decrease in
the amount of an item
consumed or an activity
enjoyed.

-

o To learn more about the
law of demand, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 2.3.




Figure 2.4

Individual demand to market
demand: a consumer X;

b consumer Y; ¢ consumers
X +Y + all others.
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Individual demand and market demand

If what we have seen so far is merely the demand of one person for potato chips over a
single week, then what would the demand for a whole group look like? To get the total
market demand for a good we take the sum of all the individual demand curves for the
same good. Therefore, if we started with the demand for consumer X, and added it to the
demand for an additional consumer Y, we would have the market demand for potato chips
between those two people (Figure 2.4).

If consumer X were to buy 5 bags at $2.50 as shown on Figure 2.4a, and consumer Y were
to buy 10 at $2.50 as shown on Figure 2.4b, then the market demand together would be 15
bags at a price of $2.50. At a price of $2.00, consumer X would buy 10, consumer Y would
buy 14, and the market demand would be 24. This summation continues at every price
until the market demand for potato chips is complete (Figure 2.4c).

bags per week (Q)

Determinants of demand
are the non-price variables
that influence the demand
for a product.
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Note that the demand curve for consumer Y is steeper than that for consumer X. (This is
because each has a different elasticity, a concept covered in Chapter 4.) However, the slope
is still downwards, reflecting the law of demand.

@ Determinants of demand

Learning outcomes

e Explain how factors including changes in income (in the cases of normal and
inferior goods), preferences, prices of related goods (in the cases of substitutes and
complements) and demographic changes may change demand.

e Distinguish between movements along the demand curve and shifts of the demand
curve.

¢ Draw diagrams to show the difference between movements along the demand curve
and shifts of the demand curve.

Until now, we have held constant (ceteris paribus) all of the other factors (variables) that
could influence the demand for goods so that we could exclusively examine the effect of
price changes on the amount of demand. All of those other factors can be referred to as
the non-price determinants of demand, the variables that will cause demand for a good to
increase or decrease.



Shift in demand and movement along a demand
curve

One significant difference between changes in price and changes in the determinants of
demand is that a change in price will cause only a movement along the demand curve. In
Figure 2.5a, a change in the market price from $1.50 to $2.50 causes a movement along the
demand curve and a decrease in the quantity demanded from 15 to 5.

However, when the non-price determinants of demand change, there is a shift of the entire
demand curve. The quantity demanded will change at each price. In Figure 2.5b, the initial
demand is indicated by curve D. If one of the determinants of demand were to change and
cause an increase in demand, the new demand curve would be Dy, a shift outwards or to
the right. More is being demanded at every price. For example, at $1.50, where once only

15 were demanded, now a quantity of 20 are demanded. The same is true at all prices, all
because of a change in the ceteris paribus variables for potato chip demand. The same process
works in reverse as well. If demand were to decrease, then there would be smaller quantities
demanded at each price and a shift of the demand curve backwards or left would occur.
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Figure 2.6 shows the general cases of movements along the demand curve and changes in
overall demand.
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Non-price determinants of demand

The most important determinants of demand include:
e income
* price of related goods

A change in price causes
a change in quantity
demanded, with the
corresponding movement
along the curve, not an
increase or decrease in
demand. We use this latter
phrase when referring to a
shift of the demand curve,
to right or left.

‘ Figure 2.5
a Movement along the
demand curve; b shift of the
demand curve.

| Figure 2.6
a Movements along a
demand curve; b shifts of
demand.
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¢ taste and preferences

* expectations of future prices and income

* number of potential buyers.

Lesser but still noteworthy determinants include:
 demographic change

 government policy

¢ seasonal change.

All these determinants are discussed below.

Income

People tend to increase their spending when their income improves. But whether an
increase in income actually increases demand for any particular good depends on whose
income rises, and on their relationship to that good.

_ Normal goods
A normal good is a good

for which the demand These are goods for which demand increases as income rises and falls as income falls.
increases as consumer Examples of normal goods would be automobiles, cinema tickets and restaurant meals.
income increases, and for

wikich demene daarses This principle is dependent on the income for a particular population. The relatively poor,
as consumer income given in increase in incomes, may view bicycles as a normal good, while richer populations
decreases. would not.

The demand for restaurant meals is shown in Figure 2.7: an increase in income for normal
goods shifts the demand curve to the right. This increases the demand for restaurant meals
at every price.

Figure 2.7 }
Normal goods: restaurant
meals.
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These are goods for which demand decreases as income rises and increases as income falls.
Inferior goods are generally considered to be a cheaper alternative to higher quality goods.

=
To learn more about Examples of inferior goods could be, for middle income and richer populations, bicycles
inferior goods, visit www. and bus tickets. Other typical examples include raw food ingredients like baking flour and
pe?rsi’;h??lmksfsg& millet, since richer consumers are more likely to buy the finished product. Previously used
enter the title or . . . .
of this book and select goods like used cars and clothing are also good examples. In these cases, an increase in
weblink 2.5. income would result in a shift of the demand curve backwards or to the left.

Price of related goods

Goods may be substitutes for each other, complementary to each other, or not related at all.



Substitute goods

These are goods that one might easily use in place of another. Because they are so

similar, an increase in the price of one may lead consumers to switch consumption to the
substitute. Therefore, the price of one good and the demand for a substitute have a positive
relationship. As the price of one increases, demand for the other increases. There are many
examples among branded goods such as fizzy drinks, or fast-food hamburger stores. Other
examples include margarine and butter, buses and train travel, and chicken and beef.

Figure 2.8 shows how an increase in the price of fizzy drink C (Figure 2.8a) causes an
increase in the demand for its substitute, fizzy drink P (Figure 2.8b). The demand curve for
the latter moves to the right, increasing the amount demanded at every price.
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Complementary goods

These are goods that are typically purchased and consumed together. Therefore an increase
in the price of a complementary good will appear to the consumer as an increase in the
price of enjoying the combined experience of both goods. As a result, the demand for the
complementary good will decrease. Examples include goods such as DVD players and
DVDs, computers and printers, cameras and memory cards.

In Figure 2.9, a decrease in the price of digital cameras, shown as a movement along the
curve (Figure 2.9a), causes an increase in the demand for memory cards (Figure 2.9b). The
demand curve for memory cards shifts forwards, or to the right, reflecting an increase in
the amount of demand for memory cards at every price.
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A substitute good
(demand) is one for which
demand will increase
when the price of another
good increases. Demand
for a substitute good will
decrease when the price of
its substitute decreases.

‘ Figure 2.8
Price of related goods:
demand substitution. a Fizzy
drink C; b Fizzy drink P.

To learn more about
substitutes, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 2.6.

Complementary goods
are typically consumed
together, so the demand
for one is decreased by the
price increase of the other.

| Figure 2.9
Price of related goods:
complementary goods.
a Digital cameras; b memory
cards.

To learn more about
complements, visit www.
pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 2.7.
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Taste and preferences

Demand changes with consumer tastes and preferences. Goods become more or less
popular because of fashion, current events, and word-of-mouth recommendations
between friends or co-workers.

Expectations of future prices and income

Consumers think and act according to the information they receive about the world.
Sometimes consumers believe that the price of a good, or their own income, will change in
the near future. This can influence their decisions about buying particular goods.

Expectation of future prices

If consumers believe that the price of a good is likely to climb rather quickly, they will be
inclined to purchase more immediately. This means that an expectation of higher future
prices will cause consumers to buy more now (an increase in demand now, a shift to the
right). An expectation that prices will decline soon is likely to cause consumers to defer

their purchases until the product becomes cheaper (a decrease in demand now;, a shift to

the left).

Expectation of future income

If consumers are buying in an economic climate of high growth, steadily rising wages,
surging business investment, and relatively low unemployment, they may reasonably
conclude that their future incomes will rise, and thus consume more. This would shift
demand for most goods to the right. The reverse can be true, of course, as a recession
with rising unemployment and decreasing wages can create an atmosphere of pessimism,
discouraging consumers from buying goods. This is called a lack of consumer confidence.
In this case, demand for most goods is likely to shift to the left.

Number of potential buyers

All businesses hope to market their goods to the widest audience possible. New markets
increase potential demand. In the last two decades, many companies have relocated major
operations to China partly because they hope to sell their product in the world’s largest
newly opened market. All of these companies are attempting to increase the number of
potential buyers, because more buyers means more demand and a shift to the right of the
demand curve for their goods. Correspondingly, a decrease in the potential number of
buyers shrinks demand. For example, if a trade restriction were to prevent the importing of
Japanese electronics into China, demand for the Japanese electronics would drop.

Demographic change

Demand can change with major shifts in the age structure, income distribution or other
demographic traits. For example, a spike in birth rate creates a disproportionately large
number of people in a similar age bracket, so the national demand may be skewed towards
producing goods and services for that group. When the US baby-boomer generation (born
between 1946 and 1964) grew to be of parenting age, a vast increase in childcare-related
products flooded the market. As the same population grows into retirement and old age, it
is likely that the product market will respond with more products servicing their age group
(e.g. healthcare services, prescription drugs).

Demand can also be affected by the distribution of income. If the share of national income
shifts towards the rich, the sellers of luxury goods will see their demand increase. Another




example of demographic change is immigration patterns. If immigration increases, so will
the demand for goods associated with that population, most obviously food items and
other products with strong cultural ties to the immigrant population.

Government policy

Changes in taxation and subsidy policies can have an impact on demand. For example,

if the government were to increase income taxes, it might cause a decrease in overall
consumption as households have less income available to spend. Other policy changes,
like restriction and regulation of behaviour and product safety, can also affect demand. Bar
owners in many countries feared that government restrictions on smoking in public would
reduce their business (although it may also possibly improve it). In Ireland, introducing a
tax on plastic shopping bags increased demand for cloth reusable bags.

Seasonal change

Changes from one season to another may increase demand for particular goods. Snow
recreation equipment, from snowmobiles to snowboards, is likely to increase in demand
during the winter months, while swimsuits and sandals sell more during the summer.

10 Consider these headlines:
i  Asummer heatwave affects the market for electric fans.
ii  The price of toy airplanes increases.
iii A formerly communist country is now eligible to buy cars from the rest of the world.
iv Consumers are expecting the price of beef to rise significantly in the coming weeks.
v Diamond sellers are worried about the impact of the recession.

vi The price of toothpaste drops unexpectedly.

vii As population grows older, the market for bicycles is changing.

For each headline:

a state whether there is a shift or a movement along the demand curve
b state the kind of shift

c create a diagram to demonstrate the shift

d

identify the determinant that caused the shift.

@ Linear demand functions (HL only)

Learning outcomes

e Explain a demand function (equation) of the form Qp = a — bP.

e Plot a demand curve from a linear function (e.g. Qp = 60 — 5P).

¢ |dentify the slope of the demand curve as the slope of the demand function
Qp = a — bP, that is —b (the coefficient of P).

e Outline why, if the a term changes, there will be a shift of the demand curve.

e Qutline how a change in b affects the steepness of the demand curve.
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To access Worksheet

2.7 on luxury goods,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

To access Worksheet 2.2
on demand, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.

To learn more about the
determinants of demand,
visit www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 2.8.
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Demand for a good can be expressed using mathematical functions. These functions are
simplifications of real-world relationships. In reality, there are likely to be many other
factors that influence the demand for any particular good. However, these functions
provide a more detailed understanding of how demand theory works. Demand functions
demonstrate a negative relationship between price and quantity and are graphically
represented by downward sloping lines, reflecting the inverse relationship between price
and quantity observed by the law of demand.

Typical demand function

A typical demand function looks like this:
Qp=a—bP
Where:
Qp represents the quantity demanded
arepresents the autonomous level of demand or the quantity demanded if the price were zero

b represents the change in quantity demanded resulting from a change in price — it is
negative, which reflects the fact that quantity demanded changes inversely with the price

P represents the price of a single item

For example, take the demand for cappuccinos in a small town in a single day. The demand
function for cappuccinos can be expressed as:

Qp = 600 — 50P

The a value in this function is 600. This is called the autonomous level of demand, because
it represents the number of cappuccinos demanded irrespective of the price. In other
words, even if the price were zero, 600 cappuccinos would be demanded in this town. The
a value will change if any of the determinants of demand for cappuccinos changes.

For instance, if the price of tea (a substitute for cappuccino) rises, consumers will demand
more cappuccinos irrespective of the price, and the a value will increase. The demand
curve shifts to the right, or ‘up’, when the a value rises; it shifts to the left, or ‘down’, when a
decreases.

As the coefficient of P, the b value (50 in our demand function above) tells us the change in
quantity demanded resulting from a change in the price of cappuccinos; b will therefore
determine the slope of the demand curve. In our case, an increase in the price of cappuccinos
to $1 would lead to a decrease (notice the negative sign!) in the quantity demanded by 50
drinks. A change in the value of b will change the steepness of the demand curve.

If the price were 0, 600 cappuccinos would be demanded. This tells us the x-intercept, the
point where the demand curve meets the x-axis. It can also be called the Q-intercept for
demand, because quantity is always on the x-axis for both supply and demand. So, for this
demand function, the Q-intercept for demand is 600.

Let’s now assume the price of a cappuccino is $10. (An expensive cup, but some consumers
may be addicted.) At this price, the quantity demanded is:

Qp = 600 — 50(10) = 600 — 500 = 100

At the high price of $10, consumers will demand only 100 cappuccinos. According to
the law of demand, a decrease in the price should lead to an increase in the quantity of
cappuccinos demanded. To test this, see what happens when cappuccinos sell for only $8:

Qp = 600 — 50(8) = 600 — 400 = 200




When the price falls to $8, consumers demand more cappuccinos. For every $1 fall in the
price, 50 additional drinks were sold, evidence that the price coefficient of 50 determines
the responsiveness of consumers to a change in the price. At lower prices, more
cappuccinos are demanded. At $4, the quantity demanded is:

Qp = 600 — 50(4) = 600 — 200 = 400

Remember, the a value in the demand function (600 in this case), tells us the autonomous level
of demand, or the quantity demanded when the price is zero. It changes with changes to the
determinants of demand. Meanwhile, b demonstrates the law of demand, which says that
there is an inverse relationship between the price of a good and the quantity demanded

by consumers. As the price of cappuccinos falls from $10 to $0, the quantity demanded
increases from only 100 drinks to 600 drinks.

It is possible to construct both a demand schedule and demand curve from this demand
function. Table 2.3 shows a list of possible prices and the corresponding quantities,

as calculated through the above function. Figure 2.10 illustrates a demand curve for
cappuccinos based on the same prices and quantities.

TABLE 2.3 LINEAR DEMAND SCHEDULE: CAPPUCCINOS, a = 600

Price of cappuccinos (P) / $ Quantity demanded per day (Qp)
10 100
150
200
250
300
350
400
450
500
550
600
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‘ Figure 2.10
Linear demand curve:
cappuccinos, a = 600.

drinks / $ (P)
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Figure 2.10 shows various quantities of cappuccinos demanded (Qp) at prices ranging
from $0 to $10. A movement along the demand curve will occur any time the price of




Figure 2.11
Linear demand curve:
cappuccinos, a = 500.

COMPETITIVE MARKETS: DEMAND AND SUPPLY

cappuccinos increases or decreases. At lower prices, more are demanded; at higher prices,
fewer cappuccinos are demanded by consumers.

Changes in a

If any of the determinants of demand change, then the a value in the demand function

will change and the demand curve will shift either inwards or outwards (down or up
graphically). For instance, if a recession causes the incomes of consumers to fall and,
therefore, the autonomous level of demand falls, then there are fewer people willing and able to
buy cappuccinos at each price. The demand function may change to:

Qp = 500 50P

Notice that the a value has decreased from 600 to 500 drinks. The b value, or the price
coefficient, has not changed so the slope of our new demand curve will be the same as our
original curve.

The quantities demanded resulting from the new demand function are shown in Table 2.4
and Figure 2.11.

TABLE 2.4 LINEAR DEMAND SCHEDULE: CAPPUCCINOS, a = 500

Price of cappuccinos (P) / $ Quantity demanded per day (Qp)
10 0
9 50
8 100
7 150
6 200
5 250
4 300
3 350
2 400
1 450
0 500

Each of the quantities demanded has decreased by the amount of the change in a (i.e. 100
units). As a result, there is a new demand curve, shown in Figure 2.11 as D,. Lower incomes
caused a to decrease, causing a shift in demand to the left by exactly 100 units. The
Q-intercept for demand is now at 500 not 600.

10

drinks / $ (P)

T T T T f T T T f T T T
0 50 100 150 200 250 300 350 400 450 500 550 600
quantity of drinks demanded (Q)



As shown above, a change in the determinants of demand cause a change in and shift of
demand. In this case, demand shifts left, or ‘down’ by 100 units at every price.

Changes in b

Changes to the price coefficient b will change the steepness of the demand curve. Assume
that consumers become less responsive to a change in the price of cappuccinos: instead of
demanding 50 fewer drinks each time the price rises by $1, consumers now demand only

30 fewer drinks. The price coefficient b in our demand function changes from 50 to 30. So
the new demand function is:

Qp = 600 - 30P

The resulting values for price and quantity demanded are shown in Table 2.5 and Figure
2.12.

TABLE 2.5 LINEAR DEMAND SCHEDULE: CAPPUCCINOS, b = 30

Price of cappuccinos (P) / $ Quantity demanded per day (Qp)
10 300
9 330
8 360
7 390
6 420
5 450
4 480
3 510
2 540
1 570
0 600

The prices are the same as before. However, the range of quantities is smaller, from 300
units to 600, instead of 100 to 600. We can also observe the change in the slope of the
demand curve. Figure 2.12 shows that the linear demand for cappuccinos becomes steeper
when the b value changes from 50 to 30. A decrease in price of $1 increases the quantity
demanded at a slower rate (30 drinks) than it did in the previous demand function where

the price coefficient was 50.
< Figure 2.12
Linear demand curve:

10 cappuccinos, b = 30.

drinks /' $ (P)
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quantity of drinks demanded (Q)




Supply is the quantity of O

a good or service that
producers are willing to
offer for sale at a given
price during a specific
time period.

COMPETITIVE MARKETS: DEMAND AND SUPPLY

A change in the price coefficient of cappuccinos from —50 to —30 represents a decrease

in the responsiveness of cappuccino consumers to changes in the price. Previously, a $1
increase in price led to 50 fewer drinks being sold. Now it reduces the quantity demanded
by only 30 drinks. The demand curve has become steeper, indicating that consumers are
less sensitive to price changes than previously.

The overall demand for cappuccinos has now become what economists call more inelastic.
Elasticity refers to the responsiveness of consumers to changes in price. Price elasticity of
demand, as well as several other types of elasticity, is explored in detail in Chapter 4.

HL EXERCISES

Use the linear demand function: Qp = 300 - 30P
11  Create a demand schedule with prices of $0, $3, $5, $7, and $9.
12 Create a demand curve, plotting the points from your demand schedule.

13  Decrease the value of g, the autonomous element of demand, by 30 units. Create a new
demand schedule, with adjusted values for Qp.

14  On your previous diagram, show the new demand curve.

15 Now change the value of the price coefficient in the original demand function to -10.
Calculate the prices and quantities demanded, and list them on a demand schedule.

16 Create a new demand curve.

Q oo

Learning outcomes

e Explain the positive causal relationship between price and quantity supplied.

e Describe the relationship between an individual producer’s supply and market supply.

e Explain that a supply curve represents the relationship between the price and the
guantity supplied of a product, ceteris paribus.

e Draw a supply curve.

Any market transaction requires two parties, buyers and sellers. Demand explores the buyers’
side of things, while supply takes the perspective of the sellers. Supply is defined as the
quantity of goods that producers will produce and sell at a given price over a particular
time period, ceteris paribus. So in this case, a supply curve shows us the relationship between
the price of the good and how much producers will send to market at that price. Again, all
other variables are held constant, ceteris paribus, so that we may clearly see that relationship
between price and quantity supplied. When the other, non-price variables change, there
will be a shift of the entire curve.

Like demand, the relationship between price and quantity supplied can be shown with a
table or supply schedule, as well as with a supply curve. Table 2.6, a supply schedule for potato
chips, shows that as price decreases from $2.50 to $0.50, the quantity supplied decreases as
well. This is consistent with the positive relationship explained by the law of supply. Figure
2.13 shows the supply curve for the schedule in Table 2.6.



TABLE 2.6 SUPPLY SCHEDULE: POTATO CHIPS

Price of potato chips (P) / $ Quantity of potato chips supplied per week (Q)
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The law of supply

The law of supply states that as price increases, more of a good is supplied by firms.

As price decreases, less of a good is supplied. In Figure 2.13, the supply of potato chips
reflects how output increases as price rises with an upward sloping supply curve. As price
increases from $0.50 to $2.50, the quantity offered for sale rises from 5 to 25. This causes a
movement upwards along the supply curve. Thus, there is a positive relationship between
price and quantity supplied. Why do economists generally hold this to be true? Indeed,
why is it held to be so true as to be considered a law of economics?

The profit incentive

Firms exist to maximize profits. If we hold everything else equal, a firm would prefer to sell
a product at a higher price than a lower one because that will increase profits. Therefore, it
is safe to say that a firm would produce more if it believed it could get higher prices for its
good because it is more likely to earn extra profit as a result.

Figure 2.13 above depicts the law of supply with regard to potato chips. At $0.50 per bag,
the incentive to produce is lower because the expected profits would be relatively low.
However, should the price rise to $1.00, the firm has twice the incentive to supply it. This
would motivate the firm to produce more. At the same time, in many instances there are
additional costs to providing more of the good, so the higher prices will help to cover those
costs. Generally speaking, from the firm’s perspective, at higher prices greater profits are
more likely, and thus firms supply more to the market.

Individual supply and market supply

As with demand, to get the overall market supply for a good is to take the sum of all the
individual supply curves for the same good. Therefore, if we started with the supply for
producer X and added it to the supply for an additional producer Y, we would have the
market supply for potato chips, although a very narrowly defined one of just those two
firms.

If producer X sells 25 bags at $2.50 (Figure 2.14a, overleaf), and producer Y sells 32 bags

at the same price (Figure 2.14b), then the market supply is 57 bags at $2.50. At $2.00 per
bag, producer X would sell 20, producer Y would sell 25, and the market demand would
therefore be 45. This summation continues, along with all other suppliers’ quantities, at
every price until the market supply for potato chips is complete. Total market supply is
shown in Figure 2.14c. Note that the supply curve for firm Y is not as steep as that for firm
X. (This is because each has a different elasticity, a concept covered in Chapter 4.) However,
the slope is still upwards, reflecting the law of supply.
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Figure 2.13

Supply curve: potato chips.

The law of supply states
that as price increases,
more of a good is offered
for sale by firms. As price
decreases, less of a good is
offered for sale.
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Figure 2.14 EXERCISES
Individual supply to market
supply. a Producer X; 17  In your own words, explain the law of supply.
b producer Y; ¢ producers 18 Select an example product, perhaps something you use frequently. Explain how the law
Ko el eings, of supply could apply to this product.
- 19  With the example product you selected for exercise 18, speculate as to number of
To learn more about the o suppliers for this good. Do you think this is a local, national or international market for
law of supply, visit www. 20 thegood?
Eji;?;:gﬂ:ﬁfg& Apply your understanding: imagine and draw what the supply curve would look like if
of this book and select the supply of something were completely fixed.
weblink 2.9.
@ Determinants of supply
Learning outcomes
e Explain how factors including changes in costs of factors of production (land, labour,
capital and entrepreneurship), technology, prices of related goods (joint/competitive
supply), expectations, indirect taxes and subsidies and the number of firms in the
market can change supply.
¢ Distinguish between movements along the supply curve and shifts of the supply
curve.
e Construct diagrams to show the difference between movements along the supply
_ curve and shifts of the supply curve.
Determinants of supply O

are the non-price factors
that influence the supply

of a good offered for sale. Aside from price changes, a variety of non-price factors can also affect supply. These non-

price factors are called determinants, as in demand theory. They will cause the supply
curve to shift outwards and inwards to reflect a change in the market at every price.

Shift in supply and movement along a supply curve

For supply (as with demand), a change in product price will cause only a movement along
the supply curve. In Figure 2.15a, a change in the market price from $1 to $2leadstoa
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movement along the supply curve and an increase in the quantity supplied from 10 to 20
bags.

However, when the non-price determinants of supply actually change, there is a shift of
the entire supply curve. All quantities of supply are changed for each price. Consider the
market supply for potato chips in Figure 2.15b, where the initial supply is indicated by S.
If one of the determinants of supply were to change and cause an increase in supply, the
new supply curve would be S, a shift outwards or to the right. Price does not necessarily
change at all, but more is being supplied at every price. For example, at $1.50, where
previously 15 bags were supplied, now 22 bags are supplied. The same is true at all prices,
because of a change in the previously ceteris paribus factors for potato chip supply. The
process also works in reverse. If supply were to decrease, then there would be smaller
quantities supplied at each price and a shift of the supply curve backwards would occur.

Figure 2.16 shows the general cases of movements along the supply curve and changes in
overall supply.
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Non-price determinants of supply

The most important determinants of supply include:

¢ costs of production

* productivity

* government intervention
¢ price of related goods

* supply shocks.




Figure 2.17

Costs of production,
decreased supply: bags of
potato chips.
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Costs of production

The ability of a firm to produce is intimately related to the costs of production. Higher
costs obviously make it more difficult to earn profits, all other things being equal. If

firms are selling potato chips for $2 per bag and costs rise from $1.50 to $1.75, profits

per bag will fall by $0.25. This reduction in profits may provoke some producers to quit
production, or to simply produce fewer potato chips and shift resources to the production
of something else that is more profitable.

What causes the costs of production to change? Most generally, the price and availability
of the factors of production will influence costs. As discussed in Chapter 1, the broad
categories of the factors of production are land or natural resources, labour, financial and
productive capital, as well as entrepreneurship or management. For example, if the amount
of potatoes on the market shrinks, it will become more expensive to buy them. This
increased resource cost will make potato chip production less profitable and the supply
curve will shift left, as shown in Figure 2.17.
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Furthermore, if the other factors of production for chips were to become less available

or more expensive, supply would again shift left. For example, if the workers’ wages or
machine rental fees begin to rise, the profitability of chip production is diminished. Supply
will therefore shift left. This would mark a decrease in the quantity supplied at every price.
At all prices, firms would produce fewer bags of potato chips.

Productivity

Productivity is a concept closely related to production costs. Productivity is the amount
of output per unit of input. If a firm is able to use fewer factor resources in the production
process, it will spend less on those resources. If it can get more out of its resources while
still getting the same prices, then it will earn more profits on each unit.

Productivity can be enhanced in different ways. Managerial insight can lead to better
methods of production. This can also happen via the creation of better incentives for workers,
changing production schedules, or adding new and specialized jobs to increase efficiency.
Increased productivity can also come from technological improvements. For example, robotic
systems can replace expensive labour. Data management can reduce accounting costs and
find new ways of marketing products. Both methods and machines play an important role
in reducing costs and improving efficiency.



Figure 2.18 shows productivity for a strawberry-farming business. The business has created and
instituted a new incentive programme for its pickers. The goal is to improve the quantity and
quality of the berries picked. The new programme proves effective, and the resulting increase in
efficiency shifts supply to the right, increasing the supply of strawberries at every price.

price per kilogram / $ (P)

0 1.0 59 10.5
kilograms / thousands (Q)

Using our initial example, if potato chip producers reorganized their workforce to improve
worker efficiency, supply would shift to the right, meaning more bags would be produced

at every price. This would be productivity enhanced by improved methods of production.
An example of a technological improvement would be if the chip-maker retooled their
processing facility with new chip fryers and bagging machines. As a result, more chips could
be produced more quickly, lowering costs and shifting supply to the right.

Government intervention

So far, we have assumed that firms are operating in a purely free market, without an intrusion
from government policies or rules. Even in the freest markets, however, governments intervene
on some level. Government intervention, as suggested by the discussion of economic systems
in Chapter 1, is when the government makes decisions regarding the essential questions

of economics: what to produce, how to produce, and who should receive the benefits of
production. The effect of intervention depends on the type of action the government takes.

Regulation

In any modern society, government is likely to apply some rules and regulations to even
the most basic of products. This may be in the interests of protecting consumers from
harm or deception. It may also be done to protect workers’ health and safety. Whatever the
motivation, the application of these rules is expected to cause extra costs.

Taxes and subsidies

Taxes and subsidies can also strongly influence supply decisions. Businesses view an indirect
tax on their product as an increase in the cost of production. Indirect taxes are taxes on
goods or services that are collected at the point of sale, and then transferred by the seller

to the government. Because firms will earn smaller profits, they are likely to decrease
production of the product when the taxes on it increase. Supply decreases, shifting the
supply curve to the left and reducing the amount produced at every price.

More specifically, taxes will move the supply curve upwards by the amount of the tax. As
shown in Figure 2.19 (overleaf), a tax on soft drinks of $0.45 will lift the supply curve up
by the amount of the tax. This has the effect of shifting supply back, a reduction in supply
determined by the size of the tax.
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Figure 2.19 |
Government intervention,
taxes: soft drinks.
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Subsidies, on the other hand, have the opposite effect. A subsidy is when the government
pays a producer to make more of the good. While there are different ways to subsidize
production, we will focus on per-unit subsidy. This type of subsidy pays the firm for each
unit produced. This has the effect of reducing production costs. Therefore, an increase in
subsidies will have the effect of shifting supply to the right, successfully encouraging more
supply of the product at every price.

Price of related goods

A supply substitute is

From the producer perspective, firms have a choice as to what to produce. Firms can
a good that can be

substitute the supply of goods from those earning lower prices to those getting better ones.

sielees 17 A i This is most clearly demonstrated by goods that offer joint supply. Joint supply occurs when
way, with similar inputs two or more goods are derived from the same product. Animal products are an example.
and processes, as another The various parts of an animal can be sold for different purposes, such as skin for leather
good.

and meat for consumption.

Another example of joint supply is corn. Corn can be used to produce a variety of goods,
including corn syrup and ethanol (alcohol) for fuel. Should the price of ethanol increase,
corn producers may choose to sell more corn on the ethanol market and reduce the
amount supplied for corn syrup.

Figure 2.20a shows an increase in the price of ethanol, perhaps in response to concerns about
fuel supplies. The quantity supplied increases in accordance with the law of supply. This is
shown as a movement along the supply curve for ethanol from 10 litres to 20 litres. To farmers,
ethanol is relatively more profitable than before, and they switch their supply from other corn-
based products to ethanol. As a result, in Figure 2.20b, the supply of corn syrup shifts to the left
as producers substitute corn from the corn syrup market to the market for ethanol.

Figure 2.20 b a b >
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To take the potato chip example, a shift by consumers to more health-conscious living
has increased the popularity (and price per gram) of ‘baked’ potato chips, which contain
less fat. As a result, producers are shifting production to those products, and away from

comparable goods like frozen French fries.

Supply shocks

Supply shocks are random events that can disrupt the normal supply of goods and services.
Rarely, such events can improve supply situations, but we most typically associate random
events with natural disasters like earthquakes, tsunamis, and floods. Clearly, the flooding
of a great river like China’s Yangtze, or Europe’s Danube, can destroy significant aspects

of a community’s wealth: crops, homes, and infrastructure are all swept away. This kind

of destruction obviously reduces the supply of certain foods or housing in that area. In the
mildest sense, even bad weather can diminish agricultural production in any given year.

Many random destructive events are man-made. Environmental disasters (e.g. the

Union Carbide accident in Bhopal, India, the Gulf of Mexico oil spill and the more recent
Fukushima nuclear power plant explosion in Japan) have devastating effects on the supply
of many goods and services. Conflict also tends to wreck the everyday business plans of
most firms as well as destroying human and capital resources.

In Figure 2.21, the output of tea from Sri
Lankan tea-growers is reduced by the
tsunami of 2004. The effect of salt water
flooding large areas of land is to destroy
crops and render the land useless for
agriculture.

Of course, random events need not
always be negative. Indeed, on a small
scale, good weather can dramatically
improve crop yields. More dramatically,
a country may discover that it possessed
large deposits of minerals or fossil fuels
that would improve the supply of those
goods. In these instances, supply would
shift to the right.
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21 Consider these headlines:

i Airlines expect more rules in response to increased accident rates.

ii New teacher robots are expected to revolutionize teaching at major universities.

iii Shortage of apples expected to influence the apple juice industry.

iv To save money, the government eliminates subsidies for sugar producers.

v Cotton growers relieved that peace talks are successful in war-torn country.

For each headline:

a state whether there is a shift or a movement along the supply curve

state the kind of shift

b
c create a diagram to demonstrate the shift
d identify the determinant that caused the shift.

O Events, my dear boy, events.

Harold Macmillan, UK
Prime Minister 1957-63,
when asked what posed
the greatest challenge to a
statesman.

| Figure 2.21
Supply shock: effect of the
tsunami on tea output from
Sri Lanka.

To learn more about the

== determinants of supply,
visit www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 2.10.
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@ Linear supply functions (HL only)

Learning outcomes

e Explain a supply function (equation) of the form Qs = ¢ + dP.

¢ Plot a supply curve from a linear function (e.g. Qs = -30 + 20P).

¢ |dentify the slope of the supply curve as the slope of the supply function
Qs = c + dP, that is d (the coefficient of P).

e OQutline why, if the ¢ term changes, there will be a shift of the supply curve.

e Outline how a change in d affects the steepness of the supply curve.

Supply for a good can also be expressed using mathematical functions. A supply function
will demonstrate a positive relationship between price and quantity, and will be shown
diagrammatically as upward sloping lines, in accordance with the law of supply.

Typical supply function

A typical supply function might look like this:
Qg=c+dP

Where:

Qg represents the quantity supplied

c represents the autonomous element of supply or the quantity that would be produced at a
price of zero

d represents the rate at which a change in price will cause the quantity supplied to increase
—in a supply function, d is always positive, in keeping with the law of supply

P represents the price of a single item

In this function, ¢ represents the non-price factors that determine supply and indicates the
quantity of output produced by the firms in a market at a price of zero. If any of the non-
price determinants of supply change, then ¢ will change, and the supply curve will shift
inwards or outwards.

For example, if the number of firms in an industry increases, then the autonomous level
of supply will increase, and the supply curve will shift outwards, or to the right. The
corresponding value of Qg will increase by the same amount as ¢ at each price along the
supply curve. In short, changes in ¢ result in shifts of the supply curve.

The value of d affects the degree to which a price change will affect the quantity supplied. If
d has a value of 5, for example, an increase in price of $1 will increase the quantity supplied
by 5 units. Thus, d is the price coefficient for the linear supply function, determining the
slope of the supply curve and therefore the responsiveness of producers to a change in the
price of the good.

Returning to the market for cappuccinos, assume the following linear supply function
describes the supply of cappuccinos across a small town for one day:

Qs =—-200 + 150P

If the price were $0,-200 cappuccinos would be supplied; in other words, no producers
would be willing and able to sell cappuccinos at a price of zero. To determine the price at
which producers would begin considering producing and selling cappuccinos (known as




the P-intercept, since it signifies where the supply curve intersects the price axis), we set the
quantity to zero and solve for P.

=-200 + 150P
200 =150P
P=1.33

At a price of $1.33, producers begin to consider selling cappuccinos. This is where the
supply curve begins. At any price greater than $1.33, there is a direct relationship between
the quantity supplied and the price. For example, if the price of cappuccinos were to rise to
$3, we would expect more sellers to be willing to make and sell cappuccinos.

P=3

—_ —_ - TABLE 2.7 LINEAR FUNCTION SUPPLY SCHEDULE:

At $3, 250 cappuccinos are produced and made available to Price of cappuccinos (P)/ § | Quantity supplied per day (Qc)
consumers. The direct relationship between quantity and 10 1300
price continues at higher prices. Assume demand rises and 5 1150
the price increases to $5. 5 000
P=5 7 850
Qs =-200 + 150(5) =-200 + 750 = 550 6 700
At $5, 550 drinks are produced. i jzg
Of course, if the price were to decline, fewer drinks would be 3 250
produced and sold. At $4, the quantity supplied is 400. 2 100
P=4 1 -50
Qs = =200 + 150(4) = —200 + 600 = 400 0 -200

With our supply function of Qg =-200 + 150P, it is possible to
construct both a supply schedule and supply curve. Table 2.7 shows a list of possible prices
and the corresponding quantities computed using this supply function.

There is a direct relationship between the price and the quantity supplied. As price falls,
producers are willing to provide fewer drinks to the market. Figure 2.22 shows a supply
curve for cappuccino drinks based on these prices and quantities. The P-intercept is where
the price equals $1.33, the price at which firms begin making cappuccinos.

As the price of cappuccinos changes, the quantity supplied changes at a rate established by
the value of d in the original supply function (150 units). These would be seen as movements
along the supply curve.
10+ 5 ‘ Figure 2.22

Linear supply curve:
cappuccinos, ¢ = 200.

price per drink / $ (P)

1 2 3 4 5 6 7 8 9 1|0 11 12 13
quantity of drinks / hundreds (Q)
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Changesinc

In the above supply function, ¢ with a value of =200 is known as autonomous level of
supply. Any change in the determinants of supply will lead to a change in ¢, and will give us
a new supply function.

Take, for instance, an increase in the number of firms selling cappuccinos in the market.
More competition increases the level of supply, and the new supply function is:

Qs =-100 + 150P

With more competition in the market, the price at which firms are willing to start
producing cappuccinos falls. We can set the quantity to zero to find the new P-intercept, or
the price at which firms will begin producing drinks.

0=-100 + 150P
100 = 150P
P=0.75

Now, at only $0.75, firms will begin thinking about making and selling cappuccinos,
whereas before the new firms entered the market, a price of $1.33 was required to stimulate
production.

With the new supply function, at every price we looked at previously, a greater quantity of
cappuccinos is produced. For example, at a price of $3:

P=3

Qg =100 + 150(3) = =100 + 450 = 350
And at a price of $4:

P=4

Qs =100 + 150(4) =100 + 600 = 500
Ataprice of $5:

P=5

Qs =-100 + 150(5) = ~100 + 750 = 650

N e e el el Clearly, an increase in the ¢ value of the supply function

Price of cappuccinos (P)/$ | Quantity supplied per day (Qy) | increases the quantity of cappuccinos produced at every
10 1400 price. Using the new function, Table 2.8 shows how the

9 1250 change in the number of suppliers has increased the quantity
8 1100 demanded by 100 units at every price.
7 950 These prices and quantities can be plotted on a new supply
6 800 curve. Figure 2.23 shows supply shifting to the right.
5 650 Because ¢ represents all the non-price determinants of supply,
4 500 a change in any one of them shifts supply outward or to the
3 350 right. As a result, the P-intercept for supply is now at $0.75,
2 200 not $1.33. Increased competition means producers are
1 >0 willing to sell cappuccinos at a lower price.
0 -100

Besides an increase in the number of producers, other
factors that could have caused the supply of coffee to
increase include a fall in the price of inputs (cheaper coffee beans, cheaper milk, or lower
wages for baristas) or a government subsidy to cappuccino producers.

On the other hand, factors that could shift supply to the left include an increase in input
costs, a decrease in the number of producers, or a per unit tax levied on cappuccinos. If
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any of these occur, ¢ will decrease and the supply curve will shift to the left, reducing the
quantity supplied at each price. For example, assume the new supply function is:

Qs =-300 + 150P

Now, at every price, the quantity of drinks sold is lower. In fact, it would take a price of
$2 per drink just to get firms interested in making cappuccinos (you can calculate this by
setting the Q at zero and solving for P, in other words, by finding the P-intercept). This
would shift supply to the left.

Thus, if any of the determinants of supply were to change, then ¢ would change and the
number of cappuccinos supplied at each price would change as well, a shift of supply to the
right or left.

Changes in d

As with linear functions for demand, it is possible for the price coefficient d to change.
Changes to d change the steepness of the supply curve, and thus either increase or decrease
the responsiveness of producers to a change in the price. Assume, for instance, that the
price coefficient increases from 150 to 200. Now, for every $1 change in price, the quantity
supplied changes by 200 drinks instead of just 150. The new supply function would be:

Qs =—200 + 200P TABLE 2.9 LINEAR SUPPLY SCHEDULE:

Quantity supplied changes for every price. These changes are shown CAPPUCCINOS, d = 200
in Table 2.9. Price of cappuccinos | Quantity supplied per
Havine chaneed the pri ficient in th Iv functi (/3 day (Qs)
aving changed the price coefficient in the supply function, we can o T
observe the change in the slope of the supply curve. In Figure 2.24, 9 1600
the linear supply for cappuccinos has become a less steep slope. A $1 3 1400
increase in the price of cappuccinos now leads to a larger increase in Z 0
the quantity supplied than in the original supply function: 200 drinks 6 1000
rather than just 150. The new P-intercept is: 5 800
0=-200 + 200P 4 600
200 = 200P 3 400
P=1 2 200
1 0
The new supply curve begins at a price of $1 as shown in Figure 2.24 0 500

(overleaf).
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Figure 2.24 Je 10 - S L
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The overall supply for cappuccinos has now become what economists call more elastic.
You will recall that elasticity refers to the responsiveness of producers to changes in
price. When the price coefficient was 150, the quantity supplied increased at a slower
rate following increases in the price. But with a coefficient of 200, the quantity supplied
increases more rapidly over the same range of prices.

M  Now, for every $1 increase in the price, producers are much more responsive and will
;oga;ﬁ:evvarosrfh?et O produce 200 more drinks compared to just 150. Likewise, if the d value of the supply
and demand fuﬁstzans, function were to decrease, the responsiveness of producers to price changes would
please visit www. decrease, and the supply curve would become steeper.

pearsonbacconline.com . . . P . . A1
+ e follow the onscreen Price elasticity of supply, along with several other types of elasticity, is explained in detail in

instructions. Chapter 4.

Use the linear supply function: Qs = -100 + 10P
22  Create a supply schedule with prices of $10, $20, $30, $40, and $50.
23  Create a supply curve, plotting the points from your supply schedule.

24  Increase the value of ¢, the autonomous element of supply, by 50 units. Create a new
supply schedule, with adjusted values for Qs.

25 On your previous graph, show the new supply curve.

26 Now change the value of the price coefficient in your original supply function to +30.
Calculate the prices and quantities supplied, and list them on a supply schedule.

27 Create a new diagram showing the new supply curve with its new slope.

- 6 PRACTICE QUESTIONS

interactive, multiple-

choice quiz on this 1 Explain the difference between a movement along the demand curve and a shift in the
chapter, please visit demand curve. (10 marks) [AO2], [AO4]
uestipease lbaccen iz 2 Using an appropriate diagram and your knowledge of the determinants of demand,

com and follow the

onscreen instructions. explain why the demand for meat might increase. (10 marks) [AO2], [AO4]

3  Explain the difference between a movement along the supply curve and a shift in the
supply curve. (10 marks) [AO2], [AO4]

4  Using an appropriate diagram and your knowledge of the determinants of supply, explain
why the supply of rice might decrease. (10 marks) [AO2], [AO4]




PHYSICS AND PHYSICAL
MEASUREMENT

0 Equilibrium

e Explain, using diagrams, how demand and supply interact to produce market
equilibrium.

¢ Analyse, using diagrams and with reference to excess demand or excess supply,
how changes in the determinants of demand and/or supply result in a new market
equilibrium.

Having examined demand and supply separately, we can combine them to analyse markets
more completely. When demand and supply are combined, there is a tendency for the
market to reach an equilibrium state.

Equilibrium is defined as the state in which all contrasting forces cancel each other out,
resulting in balance or stability. Market equilibrium is defined as the state in which the
quantity supplied is equal to the quantity demanded. Supply and demand are balanced.
The price at which the quantity supplied and demanded are equal is called the equilibrium

price. At this price, the amount purchased is exactly equal to the amount sold. There is no 6

surplus product available on the market, nor are there shortages of supply at that price. For
this reason, the equilibrium price is also called the market-clearing price. Everything put
on the market, at that price, is sold.

Returning to the bags of potato chips we used in Chapter 2, the total market schedule
shows the equilibrium price is $1.50 per bag (Table 3.1, overleaf). At that price, the amount

") Market equilibrium occurs
at the price where the

quantity demanded and
quantity supplied are
equal (also called the
market-clearing price).

To learn more about
supply and demand, visit
www.pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 3.7.
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supplied and demanded is 15000 bags per week. All the chips offered on the market are
purchased by consumers. Prices set above or below the market price will result in market
disequilibrium, because there will be excess supply or demand.

TABLE 3.1 DEMAND AND SUPPLY SCHEDULE: POTATO CHIPS

Price of potato chips Quantity of potato chips demanded | Quantity of potato chips supplied
(P)/$ per week (Qp) / thousands per week (Q) / thousands
2.50 5 25
2.00 10 20
1.50 15 15
1.00 20 10
0.50 25 5

Figure 3.1 shows market equilibrium, with the equilibrium price of $1.50. At that price, an
equal amount are demanded and supplied. Thus, the market clears all output at that price.

S
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Market disequilibrium
Excess supply

A market disequilibrium is any price at which the demand and supply quantities are not
equal. Let’s look at specific examples of market disequilibriums, and analyse the results of
attempting to set prices anywhere other than the equilibrium price.

Table 3.1 and Figure 3.1 show the market price to be $1.50. If the producers of these potato
chips had an exaggerated sense of their value, they might set the price too high. Let’s say,
for example, that they greedily set the price at $2.50 per bag. At that price, the quantity
demanded is much smaller than at the equilibrium price. Quantity demanded drops from
15000 to 5000 bags per month. This is equivalent to a movement along the demand curve,
as shown in Figure 3.2.

As price increases, the quantity demanded decreases or moves upwards and left along the
demand curve. At the same time, setting the price higher induces producers to increase
production as they expect higher profits at higher prices. Quantity supplied thus moves in
the opposite direction, moving upwards along the curve to a quantity of 25 000.
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Thus, we can say at $2.50, an excess supply for chips exists, with more quantity supplied
than demanded. What happens to this surplus? Producers can only sell the extra goods
if they lower the price. As they do so, more quantity is demanded, and producers reduce
production. This narrows the gap continuously until the surplus is reduced to zero at the
market-clearing, equilibrium price.

Excess demand

Let’s take up the opposite case and assume that firms are not aware of the market value

of their chips, and they under-price them at $0.50. At this price, the quantity demanded

is much higher, now 25000 bags, while the lower price is not well received by producers.
They scale back production to only 5000 bags. This gap between relatively higher quantity
demanded and lower quantity supplied is called excess demand.

When excess demand exists, market forces take over. With relatively scarce amounts of
the good on the market at $0.50 (an excess demand of 20 000 bags) some consumers start
to bid the price higher in an attempt to get more of the good. As chips quickly fly off the
shelves, producers also realize they can charge a higher price. So, at the higher price of
$1.00, producers make more (10000 bags) and some consumers drop out of the market,
reducing the quantity demanded to 20000. Now the shortage is smaller (10000 bags)

but there is still a shortage. This prompts producers to raise the price again, with some
consumers dropping out again. This process continues until all of the extra demand is
satisfied at the market-clearing price of $1.50.

Therefore, at any price other than the market-clearing price, either excess supply or
demand will exist. Furthermore, unless firms are compelled by law to keep their prices
at some disequilibrium level (too high or too low), market forces will urge producers and
consumers towards a market-clearing price where everything offered is purchased.

Changes in supply and demand

The tendency of a market towards equilibrium is strong. When prices are too high or too
low, the market tends to clear eventually. And when markets are in balance, it requires
some external force or event to change them. Shifts in either market supply or demand will
change the market equilibrium, changing the market-clearing price and quantity as well.




Figure 3.3
Market equilibrium, increased
demand: pomegranates.

Market shocks (sudden
increases in supply or
demand) can raise serious
ethical dilemmas. After the
earthquake, tsunami and
radiation disaster in Japan
(March 2011), thousands
of people tried to leave
the country. Airlines were
reportedly charging four to
five times the usual price
to fly out of Tokyo (e.g.
flights to Los Angeles at
$6000). Is it unethical to
charge higher prices for
necessity goods during a
humanitarian crisis? Or
would the law of supply
help ensure that more of
these goods are offered for
sale in the crisis zone?
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Shifts of demand

A few years ago, consumer demand for pomegranate juice significantly increased following
reports that it contained very high levels of antioxidants. As a result, demand for all
products using pomegranate increased, shifting demand for pomegranates to the right. As
shown in Figure 3.3, demand for pomegranates shifted to the right, causing a temporary
shortage at the old equilibrium price of $4.00. The quantity demanded (Qp) is thus far
greater than the quantity supplied (Qy). In this case, the excess demand is 40 million
kilograms. As producers realize they can raise the price, they produce more, a movement
upwards along the supply curve. And as consumers see the higher prices, they decrease the
quantity demanded, a movement up and left along the new demand curve. The quantities
of supply and demand settle at the new equilibrium price of $5 and equilibrium quantity
of 110 million kilograms. As a result of the increased demand, prices are higher and
quantities greater than before.
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A decrease in demand can have the opposite effect. A decrease in a country’s income might
decrease the demand for all normal goods. Automobile sales, in particular, tend to be
immediately affected by decreases in income, and a recession causes a decrease in demand for
automobiles. In Figure 3.4, a decrease in demand of this type results in a temporary surplus
of 6 million cars at the
equilibrium price of $12 500
(fewer new cars being sold);
producers cut prices to
entice buyers (increasing
quantity demanded, moving
down along the new demand
curve). Eventually, the

S

12 5004 === agzsmensnannne o
market settles at a new, lower
market price and quantity
($9000 and 5.5 million cars):
fewer cars are being sold at
lower prices.
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Figure 3.4
Market equilibrium, decreased
demand: new cars.
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Shifts of supply

Supply shifts can also have important effects on price and quantity.
In Figure 3.5, the market for rubber ducks shows the effect of
synthetic rubber production. Synthetic rubber is much cheaper
than rubber collected from rubber trees, so it becomes much less
costly to produce rubber items, including rubber ducks. As a result,
the supply of rubber ducks shifts to the right. A temporary surplus
of 7 million ducks exists at the old equilibrium price of $3.75. This
surplus is eliminated by cutting prices and selling off the excess
supply. Consumers do their part by buying up the residual amounts
at successively lower prices, an increase in quantity demanded at

A

How does production of
each lower price. The increase in supply therefore results in a lower equilibrium price for synthetic rubber affect the

rubber ducks at $2.25, and a higher equilibrium quantity of 12 million sold. price of rubber ducks?

< Figure 3.5
Increased supply: rubber
ducks.
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b  Identify the determinant that caused the shift.
i Heavy rainfall affects the market for rubber boots.

a  Decide the kind of shift that would occur, and create a diagram to demonstrate the
shift. Diagrams should show the relevant shifts and notation that reflect the new

ii  Diplomatic agreements open the market for Chinese cars to several new
countries.

iii  Consumers learn that cars will be much more heavily taxed starting with next
year's models.

iv  House-building companies are gloomy about new business during the recession.

v Ababy boom 15 years ago influences the market for popular music and
cosmetics today.

vi  The government places more regulations on food preparation after several
poisoning scares.

vii A maker of MP3 players moves production to a country with significantly lower
labour costs.

viii A severe winter frost decimates the crop of grapes from which French
champagne is made.

ix  Country X joins the EU and its wheat farmers reap massive subsidies.

Market equilibrium and linear equations
(HL only)

Learning outcomes

e Calculate the equilibrium price and equilibrium quantity from linear demand and
supply functions.

¢ Plot demand and supply curves from linear functions, and identify the equilibrium
price and equilibrium quantity.

e State the quantity of excess demand or excess supply in the above diagrams.

You have already learned how linear equations can demonstrate both demand and supply
functions. You can use the same type of linear equations to establish the equilibrium
market price and quantity.

Using the cappuccino examples from Chapter 2 (pages 36 and 48), the demand and supply
functions for cappuccinos were:

Qp = a—bP=600- 50P
Qg =c+dP=-200 + 150P
These functions can be presented as a demand and supply schedule (Table 3.2).

The equilibrium price and quantity are easily spotted as the price at which the quantity
demanded equals the quantity supplied. At $4, cappuccino producers are willing to make
400 drinks, and consumers are willing to buy 400 drinks. The market is in equilibrium at
$4 per drink.




TABLE 3.2 COMBINED SUPPLY AND DEMAND SCHEDULE: CAPPUCCINOS

Price of cappuccinos (P) /$ | Quantity demanded perday (Qp) | Quantity supplied per day (Qs)
10 100 1300
9 150 1150
8 200 1000
7 250 850
6 300 700
5 350 550
4 400 400
3 450 250
2 500 100
1 550 -50
0 600 -200

It is possible to determine equilibrium price and quantity without producing a side-by-side
supply and demand schedule.

Worked example

Equilibrium is the point at which supply equals demand, so the first step is to set supply
equal to demand.

(Qs =200 + 150P) = (Q;, = 600 — 50P)
—200 + 150P = 600 — 50P
To find the equilibrium price, simply solve for P.
Simplify by adding 200 to both sides.
150P = 800 - 50P
Simplify again by adding 50P to both sides.
200P = 800
Divide both sides by 200.
P=4

The equilibrium price is $4. Now that we have the equilibrium price, we can determine the
equilibrium quantity by substituting the price into the demand and supply functions.

Qs = —200 + 150(4) =—200 + 600 = 400
Qp = 600 — 50(4) = 600 — 200 = 400

At a price of $4 per drink, the quantity demanded and supplied is equal. There is neither
a shortage nor a surplus of cappuccinos at this price. Therefore, this is the equilibrium or
market-clearing price and quantity.

We can also plot the values of the demand and supply schedule to illustrate the market
equilibrium, as shown in Figure 3.7 (overleaf). Again, the equilibrium price is evident at the
intersection of demand and supply at a price of $4 and quantity 400 drinks.
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Figure 3.7 >
Market equilibrium, linear
demand and supply:
cappuccinos.
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Shifts in supply and the effect on equilibrium

Using demand and supply functions, we can also demonstrate the effects on equilibrium of
a change in the determinants of supply. Such a change causes a change in the value of the

c variable of the supply function. Let’s assume, for instance, that the price of coffee beans
increases, adding to the costs of production of cappuccinos, and thereby reducing the
supply. The new supply function is:

Qs =—400 + 150P
The new supply schedule is shown in Table 3.3.

TABLE 3.3 NEW SUPPLY SCHEDULE: CAPPUCCINOS

Price of cappuccinos (P) / $ Quantity supplied per day (Qs)
10 1100
9 950
8 800
7 650
6 500
5 350
4 200
3 50
2 -100
1 -250
0 -400

With the new supply schedule, we can plot the new supply curve.

Worked example

First solve for the P-intercept by making Qg = 0.
0=-400 + 150P
400 = 150P
P=2.67




S S  Figure 3.8

Linear functions, supply shift:
cappuccinos.

price per drink / $ (P)
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shortage = 200 drinks

Our new supply curve starts at a price of $2.67. As the d value has not changed, it will have
the same slope as the original supply curve (Figure 3.8, above).

The ¢ variable has decreased by 200 units. As shown above, the supply curve has shifted to
the left, with 200 fewer units being offered for sale at every price.

With the new supply, there is a disequilibrium at the original price of $4. To determine
whether there is a shortage or a surplus of cappuccinos, we must find the quantity supplied
at $4 based on the new supply function:

Qs = —400 + 150(4) = —400 + 600 = 200

At $4, the quantity demanded is 400 drinks but the quantity supplied following the
increase in resource costs is only 200 cappuccinos. There is a shortage of 200 drinks in
the market. We therefore expect the price to begin to rise in order to eliminate the excess
demand in the market.

The price rises until the market is cleared, with all the excess demand eliminated. To
determine the new equilibrium price following the decrease in supply, we need to make the
new supply and demand functions equal to one another and solve for P.

Worked example

—400 + 150P = 600 — 50P
150P = 1000 — 50P

200P = 1000

P=5

The new equilibrium quantity can be found by putting the price into the supply and
demand functions:

Qs = —400 + 150(5) = 350
Qp = 600 50(5) = 350
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As the market adjusts to the reduced supply of cappuccinos resulting from higher resource
costs, a new equilibrium price and quantity are established (Figure 3.9).

Figure 3.9 B
New market equilibrium after
supply shift: cappuccinos.

price per drink / $ (P)
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quantity of drinks (Q)
Q, =350drinks

Shifts in demand and the effect on equilibrium

Now let’s assume that one of the determinants of demand changes. In addition, demand
becomes less elastic. In other words, a and b values change in the demand function. The
new demand function is:

Qp = a—bP=400-25P

The decrease in demand for cappuccinos shifts the demand curve to the right. The decrease
in the value of b means that consumers are less responsive to price changes, so the demand
curve becomes steeper (Figure 3.10).

Figure 3.10 B
Linear functions, demand shift:
cappuccinos. 94

price per drink / $ (P)
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surplus = 100 drinks quantity of drinks (Q)




At the original equilibrium price of $4, there is a surplus of cappucinos. The amount of
excess supply can be found by plugging $4 into the new demand function and the original
supply function.

Worked example

Qp = 400 — 25(4) = 300
Qs =—200 + 150(4) = 400

There is a surplus of 100 capuccinos at $4. Therefore, the price of cappuccinos is likely to
fall to a new equilibrium, which reduces the quantity supplied and increases the quantity
demanded until the excess supply is eliminated.

To determine the new equilibrium price and quantity, simply make supply and demand equal.

Worked example

400-25P =-200 + 150P
Solve for P.

600 —25P =150P

600 =175P

P=3.43
Finally, solve for Q.

Qs =—200 +150(3.43) = 314

Qp = 400—25(3.43) = 314

The decrease in demand causes the price of cappuccinos to fall from $4 to $3.43 and the
equilibrium quantity to decrease from 400 to 314 drinks. The new market equilibrium is
shown in Figure 3.11.

S { Figure 3.11
107 New market equilibrium after
9 demand shift: cappuccinos.
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27 i on linear functions and
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: please visit www.
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100 200 3OOT 400 500 600 700 800 900 100011001200 1300 and follow the on-screen
quantity of drinks (Q) Instructions.
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2 Solve for P and Qp using the following linear supply and demand functions:
a Qs =-400 + 50P; Qp = 800 - 30P
b Qg =-240 + 40P; Q, = 660 - 20P
¢ Qg=-50+25P;Qp=90 - 10P
3 Qs=100+10P; Qp =300 - 30P
a Create a table to show the demand and supply schedule with prices of $0, $3, $5, $7
and $9.
b Create a demand curve, plotting the points from your demand schedule.
c Show the equilibrium quantity bought and sold.
d Using the two functions, solve for the equilibrium price and quantity.
4  Assume that the above demand function changes to Qp = 380 - 30P
a Make a new supply and demand schedule for all the prices in exercise 3a.
b Plot the points on this new schedule.
c Show the excess demand at the original price.
d

Calculate the excess demand using the old equilibrium price and the current demand
and supply functions.

@ Role of price in resource allocation

Learning outcomes

e Explain why scarcity necessitates choices that answer the ‘What to produce?’
question.

¢ Explain why choice results in an opportunity cost.

e Explain, using diagrams, that price has a signalling function and an incentive
function, which result in a reallocation of resources when prices change as a result of
a change in demand or supply conditions.

Signalling and incentive functions of price

In a world of finite resources, human desires run up against the fact of scarcity. Our wants
are unlimited compared to the limited resources we have available, which is another way of
saying that resources are scarce. With this in mind, we are faced with a choice of how to use
those resources.

All such choices involve a cost — specifically, an opportunity cost. To choose one product
or activity, we lose out on the opportunity to enjoy the other. This makes the system of
resources allocation all the more important.

In competitive markets, we have seen that buyers and sellers come to a settlement or
agreement on the appropriate market price. This is not done through any central command
or by the guidance of some overseeing body of government. Instead, the establishment of a
market price happens when countless buyers and sellers, each making rational choices about
their scarce resources, make the best decision for themselves. Buyers are conscious of their
time and income levels, while suppliers watch closely their costs and the selling potential

for their goods. This decentralized, seemingly random process produces one of the most




important benefits of competitive markets, an efficient rationing of resources through the

. Resource allocation is the
price system.

manner by which society
When markets operate freely, the price system is the organizing principle around which all manages and rations its
resources are allocated. Resource allocation is the manner by which society selects which fresources.

resources are used for what purposes. The interaction of supply and demand tells us those

goods which are most scarce (lowest supply relative to demand) because they have the highest

prices, and least scarce (lowest demand relative to supply) because they have the lowest prices.

When a resource or product rises in price, buyers and producers act accordingly by using

itless frequently in the case of a buyer, or trying to produce more of it in the case of the O Because they do a poor
producer. Buyers are rationing their income and use of products to get the most out of all of job of placing a value
their consumption choices. Producers may see a price increase and choose to produce more on goods, command

economies are famous

for producing shortages.

Thus, when markets act freely and competitively, the price information they emit acts as A noteworthy shortage

a signal to all the market actors. The signalling function of the price system allows this oecued Tn "B winen, i
. .. R parts of the Soviet Union,

decentralized system of actors to make decisions for themselves and at the same time tell the rilk was in such short

world what is most important to them, what is worth producing. In this system, consumer supply that it was rationed

desires rule the market. Consumer sovereignty is a term that suggests the enormous power by medical prescription.

that consumer wishes have in deciding what gets made, even if this power is diffuse and Little or poor-quality

. 1. .. . . . food often led to work

indirect. If you recall, this is the first great question any economic system must answer, ‘What :

) ) stoppages. A chronic lack

is to be prOduced? of medical supplies and

Figure 3.12 shows how a competitive market uses supply and demand to ration resources in basic necessities had a
long-term debilitating

this way. As demand for a good increases, a temporary shortage occurs (Figure 3.12a). Firms N e
see the shortage and begin to raise the price of the good. This acts as incentive to produce BV MUEES WETE Seaiee
more, helping to relieve the shortage. At the same time, consumers reduce the quantity they because the job was
demand, and there is a movement up and to the left along the demand curve. Eventually, difficult and did not pay.
the price settles at a new equilibrium (Figure 3.12b). The rise in prices has told consumers to

ration their consumption and producers to make more.

a b | Figure 3.12
new higher equilibrium . . .
Pi S PA price signals product  § Role of prices, signalling
scarcity function. a Temporary

shortage; b new equilibrium.

of the good because the price has revealed a scarcity in that market.

2 producers raise
prices and produce
more while consumers P - ———— - Mo
decrease amount 2

demanded

The price system also answers the second question, ‘How to produce?” A producer surveys
all the resource costs for the product and constantly looks for ways to save on costs. By
managing resources effectively, a firm can save money and increase profits. It may also

be able to reduce prices so as to sell more competitively on the market. So, in addition

to serving consumer wants, this process also helps ration resources more efficiently. In
seeking out lower-priced alternatives to current resources, firms use price information to
help society get more out of its scarce resources.

Figure 3.13 (overleaf) shows a resource market for capital equipment (i.e. any kind of
machinery or service that is used in production). Here, an increase in the supply of this
resource sends critical information to the producer, who buys the capital equipment as an




Figure 3.13
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input for the products. The information about lower prices says that this resource is more
available and will cost less. A wise producer may look for ways to use this resource more
frequently, and for ways to use other, relatively more expensive resources, less frequently. A
rational reaction to this information would be for producers to look for ways to hire more
capital equipment (which now costs less) and less labour.
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capital equipment is now less
scarce and producers use
more of it
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Thus, the forces of supply and demand work towards an efficient allocation of resources.
This is what Adam Smith referred to when he coined the term the ‘invisible hand of the
market." Market forces, Smith argued, consistently and accurately guide us to produce and
consume to get the best outcomes. Buyers and sellers are rationing resources, based on
prices, to get the most from what they have. In the process, consumer wants are satisfied
with the least possible cost to society.

Cite an example when the price of a good you use increased.
Speculate as to the reason why it increased. Was it increased demand or decreased supply?

Discuss how the price sends signals about the scarcity of the good.

0 N O U

Discuss how the price may cause consumers to ration the good.

@ Market efficiency

Learning outcomes

¢ Explain the concept of consumer surplus.

¢ |dentify consumer surplus on a demand and supply diagram.

® Explain the concept of producer surplus.

o |dentify producer surplus on a demand and supply diagram.

e Explain that the best allocation of resources from society’s point of view is at
competitive market equilibrium, where social (community) surplus (consumer surplus
and producer surplus) is maximized (marginal benefit = marginal cost).

Consumer surplus

Competitive markets can also yield benefits beyond the efficiencies just discussed.
Consumer surplus is the benefit consumers receive when they pay a price below what they



are willing to pay. Let’s take a sample case of a fictitious movie, Action Hero 2, released on
DVD and for direct digital distribution (via iTunes, for example). The market schedule for
this product is shown in Table 3.4.

Consumer surplus is
the benefit consumers
receive when they pay a

price below what they are
TABLE 3.4 MARKET SCHEDULE FOR ACTION HERO 2 willing to pay.

Price/ $ Quantity demanded (Qp) / millions Quantity supplied (Q;) / millions
25 5 30
20 15 25
15 20 20
10 25 15
5 30 5

In Table 3.6, it is evident that the equilibrium price is $15, where 20 million copies are sold.
However, a closer look at the demand schedule tells us right away that there are many fans
of Action Hero 2 who are willing to pay considerably more than the market price. At a price
of $25, nearly 5million copies are demanded. And yet, because this is a market where all
consumers pay only one price ($15), these fans will get an extra benefit worth $10 to each
of them. We call this extra benefit received by consumers (here, the fans who are willing

to pay $25) the consumer surplus. In this case, the consumer surplus = $25 (price willing
to pay) — $15 (actual market price) = $10. The demand schedule reveals that this consumer
surplus can be calculated as the difference between what consumers are willing to pay and
the market price they ultimately pay (Table 3.5).

TABLE 3.5 CALCULATING CONSUMER SURPLUS

Price/$ | Quantity demanded (Qp)/ Market price Specific consumer surplus
millions /$ (demand price - market price) / $
25 5 15 10
20 10 15 5
15 15 15 0

The equilibrium or market price for this movie is, as with all other markets, the intersection
of supply and demand. Here it is $15, where 20 million copies are expected to be sold. The
consumer surplus can also be shown on a diagram, as the area between the demand curve
and the market price (Figure 3.14).

304 < Figure 3.14
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Producer surplus is the
benefit producers receive
when they receive a price
above the one at which
they were willing to supply
the good.

Figure 3.15
Producer surplus: Action
Hero 2.
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It can be inferred (from the schedule or the diagram) that any decrease in price will have
the effect of increasing consumer surplus, ceteris paribus. Any increase in the market price
will shrink that difference, causing a decrease in consumer surplus.

Producer surplus

It is also possible to see the same type of benefit accruing to producers. Producer surplus is
the benefit producers receive when they receive a price above the one at which they were
willing to supply the good. A close look at the supply schedule in Table 3.8 should reveal
this phenomenon. Even at the lowest price listed, some producers are willing to produce.
Perhaps they are very efficient. They would produce 5 million copies at a price of just $5.
However, because the prevailing market price is $15, $15 is what they receive for every
unit sold. Therefore, they enjoy a producer surplus of $10 per unit. Table 3.6 shows the
producer surplus at each price.

TABLE 3.6 CALCULATING PRODUCER SURPLUS

Price/ $ Quantity supplied (Qs) / Market price / $ Per-unit producer surplus
millions (market price - supply price) / $
15 20 15 0
10 15 15 5
5 5 15 10

These extra producer benefits can also be seen on the same supply and demand diagram.
Figure 3.15 shows the producer surplus for Action Hero 2 as the distance between the supply
curve up until the market price. We can infer from this diagram, as well as from the data
above, that any increase in the market price of Action Hero 2, ceteris paribus, would yield extra
producer surplus at each price and increase the producer surplus area on the diagram.
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To calculate the total amount of consumer or producer surplus, you need the formula for
calculating the area of a triangle:

A=Vabxh



Where:

Ais the area

b is the length of the base

h is the height

Consumer surplus = 0.5(20 X (30— 15)) = 0.5(20 x 15) = 0.5(300) = 150
Producer surplus = 0.5(20 x (15 —0)) = 0.5(300) = 150

Consumer surplus + producer surplus = community surplus. Therefore, in this example,
the community surplus is $300 million. It is shown in Figure 3.16 as the area of both the
green and red triangles.

30

25+

community

surplus
20} P

consumer surplus

producer surplus

price per movie / $ (P)

T
5 15 20 25 30
movies / millions (Q)

Allocative efficiency and competitive markets

Allocative efficiency is one of the measures of economic efficiency used by economists.
Allocative efficiency is generally considered to be in effect if society is getting the goods
and services it wants most. More specifically, allocative efficiency is achieved if society
produces enough of a good so that marginal benefit (MB) is equal to marginal cost (MC).
This most directly relates to the “What should be produced?” question of economics.
Through the price system, free and competitive markets should bring consumers what
they desire. But a look back at marginal cost and benefit theory makes the case clearer.

You will recall from Chapter 2 (page 28) that the marginal benefit derived from any good
tends to drop as more is consumed. In other words, satisfaction tends to decline with extra
consumption, and the demand curve’s downward slope reflects this principle. Also, recall
that the additional cost of producing more and more units tends to increase. In other
words, the marginal costs tend to rise as more is made. This explains why marginal cost
(supply) tends to slope upwards, and marginal benefit (demand) tends to slope downwards.

Allocative efficiency asks whether a market produces what consumers want, and part

of the answer comes from the demand/marginal benefit curve. Figure 3.17 (overleaf)
reproduces the demand curve showing that what consumers are willing to pay for a good
is our best guess at the value (or benefit) society places on it. A price of $15 for a copy

of Action Hero 2 tells us that a certain number of consumers value the movie at least that
much (and possibly more).

4 Figure 3.16
Community surplus: Action
Hero 2.

Allocative efficiency

is achieved if society
produces enough of a
good so that the marginal
benefit is equal to the
marginal cost.

In theory, markets give
us what we want at the
least possible costs. How
would market theory
explain acts of giving or
charity? Is the exchange
of gifts at holidays and
family occasions like
weddings efficient? Does
it matter? Which ways of
knowing (sense perception,
emotion, reason,
language) does your
response draw on?



Figure 3.17
Allocative efficiency in
competitive markets.

To learn more about
efficiency, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 3.3.
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The question of whether society is producing enough of that good is further answered
by the use of marginal analysis. In the example above, if society produced only 5 million
copies, there would be a gap between the marginal benefit and the marginal cost. At this
output level, potential consumer and producer surplus is lost. Society would clearly be
better off, in terms of consumer satisfaction and producer profit, if the market level of
output at the market price of $15 were produced and sold (i.e. 20 million copies).

In fact, rational decision making by both the producer (to produce more) and consumers
(to consume more) is precisely what should happen to bring the market to equilibrium.
Market equilibrium is best achieved whenever marginal benefit and marginal cost are equal
(MB =MC). Any more production, to perhaps 25 million units for example, will bring the
marginal costs beyond the marginal benefits. In short, society would be producing too
much of the good, and would be paying more than marginal benefit curve shows society to
value the good.

In this context, it is possible to say that competitive markets achieve allocative efficiency
in this very important sense. Consumers get what they want most, as revealed by their
demand and marginal benefit curves, and they get as much as they want, with the market
calibrated naturally to prevent them from overpaying or overproducing as marginal
costs rise.

9 Identify a common product you use or consume.
10 What is the maximum price you would pay for that good?
11 What is the consumer surplus for that good?

12  Draw an equilibrium diagram of the market for the good, indicating consumer and
producer surplus.

13  Identify the consumer, producer, and community surplus for this market.
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Identify three reasons why the supply of oranges, for example, might increase and explain
how this change will result in a new equilibrium. (10 marks) [AO2], [AO4]
List three possible reasons why the supply for automobiles, for example, would increase
and explain how this change will result in a new equilibrium. (10 marks) [AO2], [AO4]
The basic economic problem is one of scarcity of productive resources. Explain how
resources are allocated between competing uses in a market economy.
(10 marks) [AO2], [AO4]
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Using a diagram, explain the concept of community surplus. (10 marks) [AO2], [AO4]

Describe the concept of allocative efficiency and explain why it is achieved at the
competitive market equilibrium. (10 marks) [AOZ2], [AO4]

interactive, multiple-
choice quiz on this
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onscreen instructions.




Like rubber bands, demand
and supply can be elastic (or
inelastic).

In Chapter 3, you learned about the fundamental relationships between the price of a
particular good and the quantities that consumers demand and that producers supply.
The laws of demand and supply hold true in almost every market for goods, services or
resources. At higher prices, suppliers are willing to provide more of their good, service or
resource to the marketplace while consumers demand less due to the higher opportunity
cost of consumption. At lower prices, consumers are willing to purchase more of a good,
service or resource while suppliers are willing and able to provide less due to the declining
benefits of producing and selling at lower prices.

The relationships between price and quantity demanded and supplied are stable enough
to be considered economic laws. To extend our analysis of supply and demand, it is useful to
introduce an additional component into our analysis of the relationships between price,
demand and supply.

The study of elasticities

This study examines the responsiveness of consumers or producers to a change in a
variable in the marketplace. Elasticity measures how much one factor changes in response
to a change in a different factor. The law of demand tells us that when the price of a good
increases, the quantity demanded will decrease. Determining the price elasticity of demand
(PED) tells us how much the quantity demanded of a good will decrease when the price of
that good increases, it is a measure of the responsiveness of consumers to a change in price.

PED is only one type of elasticity. We will also examine the responsiveness of consumers

of one good to a change in the price of a related good (cross-price elasticity); the
responsiveness of a consumer’s demand for a particular good to a change in the consumer’s
income (income elasticity of demand); and the responsiveness of producers to changes in
price (price elasticity of supply).



Understanding elasticities provides businesses and government policymakers with
important information which can aid in their decisions in the marketplace.

Implications for businesses

The degree to which consumers respond to changes in the price of a firm’s products has
major implications on a firm when it is considering raising or lowering its prices.
Producers of some goods must be aware of the effect that changes in the prices of other
goods will have on market demand for their products. A perfect example is the decision
by manufacturers such as Toyota and Honda to expand their production of hybrid
automobiles in the last decade as gasoline prices have risen steadily around the world.

Implications for governments

Governments must consider elasticities when deciding which goods to place taxes on
and whether or not to raise or lower income tax. Levying taxes on goods for which
consumers are highly sensitive to price changes will create little tax revenue yet lead to a
large decrease in the quantity sold in such markets.

Raising or lowering income tax with the goal of stimulating or reducing overall
household spending on goods and services may be futile if consumers’ demand is
unresponsive to changes in disposable income.

Understanding elasticities extends our ability to critically analyse the functions of the
market economy. It informs our decisions as consumers, business managers, and citizens
in a democratic society.

O Price elasticity of demand (PED)

Learning outcomes

Explain the concept of price elasticity of demand, understanding that it involves
responsiveness of quantity demanded to a change in price, along a given demand
curve.

Calculate PED using the following equation.

D percentage change in quantity demanded

PE - -
percentage change in price

State that the PED value is treated as if it were positive although its mathematical
value is usually negative.

Explain, using diagrams and PED values, the concepts of price elastic demand,

price inelastic demand, unit elastic demand, perfectly elastic demand and perfectly
inelastic demand.

Explain the determinants of PED, including the number and closeness of substitutes,
the degree of necessity, time and the proportion of income spent on the good.
Calculate PED between two designated points on a demand curve using the PED
equation above.

Explain why PED varies along a straight line demand curve and is not represented by
the slope of the demand curve.

The law of demand states that ceteris paribus, there is an inverse relationship between the
price of a good and the quantity demanded in the marketplace. With only a couple of
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Price elasticity of demand
(PED) is a measure of

the responsiveness of
consumers to a change in
the price of a particular
good.

exceptions, this law will hold true whenever the price of a good rises or falls. An increase
in price reduces the attractiveness of a product to consumers, resulting in a decline in the
quantity demanded. A fall in price, on the other hand, makes a good more attractive to
consumers, who will want to buy more of it.

The price elasticity of demand (PED) is a measure of the responsiveness or sensitivity of
consumers to a change in the price of a particular product. If a small increase in price leads
to a proportionally large decrease in quantity demanded, consumers are said to be very
price sensitive, and demand is therefore price elastic. On the other hand, if a large increase in
price has little effect on the quantity of a good demanded, consumers are not very price
sensitive, and demand is said to be price inelastic.

The PED coefficient

To measure the sensitivity of consumers to changes in price, we must compare the change
in quantity demanded of a particular good with the particular price change of the good
that led to the change in demand. To accommodate the different levels of output and price,
we measure changes in percentages, not raw values. The formula for determining the PED
coefficient is:

%AQp

%AP

PED =
Where:
%AQp is the percentage change in quantity (A, delta, signifies change)
%AP is the percentage change in price

Thus, to calculate PED we divide the percentage change in quantity demanded of a good
resulting from a particular percentage change in price.

If the price of rice rises by 15% and the quantity demanded decreases by 10%, the PED for
rice is —10/15 =—0.66.

If the price of a digital watch falls by 20% and the quantity demanded increases by 40%, the
PED is 40/20 = 2.

However, we may not know the percentage changes in quantity and price, and would
therefore be required to calculate them. The formula for calculating PED between two
prices when percentage changes are not known is:

(Qp2—Qp1) * Qpy
(P,—Py) = P

PED =

Where:

Qp, is the quantity demanded following the price change

Qp, is the original quantity demanded

P, is the new price

P, is the original price

Using this formula, we can determine the PED between two prices knowing only the values
of quantity demanded and price.

Worked example

Let’s assume a luxury sports utility vehicle (SUV) retails for £40 000 in the UK in July.
7000 SUVs are sold in July.
In August, the vehicle is marked down to £37 000.



7200 SUVs are sold in August.

Assuming no other variables changed between July and August, how responsive are UK
consumers to the change in price of this SUV? To determine the price elasticity of demand
for the vehicles, we can apply the price and quantity information to the equation above.

(7200 - 7000) + 7000

PED = 37600 - 40000) = 40000
0029 _
PED =022 =036

The price elasticity of demand for these SUVs between £40 000 and £37 000 in the UK is
—0.36. A fall in price of 7.5% led to an increase in quantity demanded of 2.9%. Another way
of interpreting this is that for every 1% decrease in price, the quantity demanded increased
by 0.36%.

The PED coefficient is negative because of the inverse relationship between price and
quantity. Since the law of demand applies to nearly all goods and services, we typically
ignore the negative sign and express PED as an absolute value. Therefore the PED for the
SUVs in the above example between the prices quoted is 0.36.

1 Calculate the PED if a price increase of 50% causes the quantity demanded to fall by 40%.

2 If P=$8and Qp = 200, calculate the new Qp, resulting from a price increase to $10 if the
PED is 1.5.

3 Explain why the PED coefficient is always negative.

Interpreting the PED coefficient

Depending on the degree to which quantity demanded changes when price changes,
demand can be either price elastic, price inelastic or unit elastic. For simplicity, we will here
examine the absolute value of the PED coefficient, which enables us to analyse positive
numbers when comparing the elasticities of different goods.

PED < 1: — inelastic demand

A coefficient greater than zero but less than one indicates that demand for a good is
inelastic. To see why, think about the example of the SUVs. When the price fell by 7.5%,
consumers responded by demanding 2.9% more SUVs. The law of demand explains why
consumers bought more when the price fell, while the PED coefficient of 0.36 tells us the
responsiveness of consumers to the fall in price. Since the percentage change in quantity
was less than the percentage change in price, the consumers are rather insensitive to
changes in price in this case. Demand is price inelastic.

PED >1: — elastic demand

Now think about the example of the digital watches. When the watches fell in price by 20%,
the quantity demanded increased by 40%. The PED is 40/20 = 2. A coefficient greater than
one indicates that the percentage change in quantity demanded exceeds the percentage
change in price. Consumers are relatively responsive or sensitive to price changes, and
demand is said to be price elastic.
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PED = 1: — unit elastic demand

If a particular percentage change in price results in an identical percentage change in
quantity demanded, then demand is said to be unit elastic. Assume movie tickets increase
from $10 to $12 and movie tickets sales drop by 20% in response. The 20% increase in price
from $10 to $12 resulted in 20% fewer people buying tickets, so the coefficient is 20/20 = 1.

In the case of almost every good and service imaginable, the PED coefficient will be
between 0 and infinity. But in some extreme circumstances, demand can be perfectly
inelastic or perfectly elastic.

PED = 0: — perfectly inelastic demand

In this scenario, any change in price is met with no change in quantity demanded. The
existence of goods for which demand is perfectly inelastic is highly unlikely, but theoretically
possible. Imagine, for instance, that the price of a good such as insulin rises. Insulin is
demanded by only a handful of people in the world, specifically diabetics. The quantity of
insulin demanded by a particular diabetic individual is extremely constant and, without that
quantity, the individual would suffer serious health consequences, maybe even death. As the
price of insulin falls, diabetics will continue to demand the same amount as before, and no
one else will demand insulin, so the quantity demanded will remain unchanged. As the price
rises, diabetics will continue to demand the same quantity, since the risk of experiencing
serious health consequences means they cannot afford to cut back on their consumption.
The demand for insulin among diabetics is therefore perfectly inelastic. Of course, in the
extreme case that the price rises to a level where it is beyond the means of some diabetics, the
reality is that some individuals will simply not be able to afford it, so at a certain point even
demand for necessities such as insulin is not perfectly inelastic.

PED = infinity: — perfectly elastic demand

The implication of a PED coefficient of infinity is that any change in price leads to an
infinite change in quantity demanded. If the price of such a product increases even by 1%
the quantity demanded falls to zero. A 1% decrease in price leads to an infinite increase

in quantity demanded, in other words, every single consumer in the market will want to
buy the product. While perfectly elastic demand is mostly theoretical, there are goods for
which demand can be nearly perfectly elastic. Assume a good has thousands of perfect
substitutes that are all easily available to the consumer, who has perfect information
about the prices and products being sold. If one seller were to raise his price above the
equilibrium level in the market, rational consumers will shun that seller and instead buy
from one of the hundreds of other sellers. On the other hand, if one seller decides to lower
his price below equilibrium, if only by one or two percent, all rational consumers will wish
to buy from that seller and will shun all other sellers whose prices now appear too high.
Such a scenario is imaginable, but extremely rare even in highly competitive markets such
as agriculture, clothing, restaurants, taxis and so on.

Some of the goods for which demand is highly elastic may have very high PED coefficients,
but will be less than perfectly elastic. Imagine, for instance, a company that sells phone
cards. If you buy a phone card for $30, you receive $30 worth of credit for phone calls on
your mobile phone. Imagine now that the price of a $30 phone card drops to $25. Almost
everyone who finds out about this deal will want to buy the phone cards since it appears
that they will get $5 of ‘free’ credit by paying $25 for a $30 card. Imagine that the number of
cards sold increases from 20 000 to 500 000. Demand is highly elastic. To determine how
elastic, the coefficient formula can be applied.



(500 000 — 20 000) + 20 000
(25-30) = 30

PED =

24 _
PED = 5765 =143.71

The PED for $30 phone cards is 144. For every 1% decrease in price, sales increase by 144%.
While this is highly elastic, it is clearly not perfectly elastic. A 1% increase in price would likely
lead to an extremely large decrease in the quantity demanded, perhaps even close to zero.

Relative elasticity and the slope of the demand
curve

Graphically, relative price elasticities of demand can be compared by examining the slopes
of demand curves drawn on the same axes. The steeper the slope of demand for a good,
the less elastic the demand for that good. The more nearly horizontal the slope, the more
elastic the demand. A demand curve that is vertical is perfectly inelastic, since the quantity
demanded does not change as price changes. A horizontal demand curve is perfectly
inelastic since any change in price will lead to an infinite change in quantity demanded. A
downward-sloping demand curve may be relatively elastic or inelastic, depending on the
particular changes in price and quantity being examined, but its PED will be greater than
zero and less than infinity (Figure 4.1).

y ‘ Figure 4.1
PED is reflected in the relative
D slope of the demand curve.

In Figure 4.1, D, corresponds with perfectly inelastic demand. Whether the price is 1 or 10,
the quantity demanded will always remain at 5 units of this good. Consumers are totally
unresponsive to changes in price. D5 is perfectly elastic. Any change in price will lead to an
infinite change in quantity demanded. If the price falls from 5 to 4, the amount of demand
will be immeasurable as every consumer will wish to buy this good. If the price increases to
6, the quantity demanded will be zero as no rational consumer would continue to demand
this good. The slope of D, is —1, indicating that demand is neither perfectly elastic nor
perfectly inelastic. Depending on the price and quantity, demand for a good represented by
D, can be relatively elastic (at higher prices) or relatively inelastic (at lower prices). D; and
D, represent two extremes of elasticity that are rare if they exist at all in the real world.

The relative slopes of demand curves on the same axis indicate the relative elasticities of
demand for the goods they represent. Goods for which demand is highly elastic reflect their
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Figure 4.2
PED can be calculated using
data in a demand diagram.

Certain individuals depend
on particular goods for
their survival - for example,
diabetics need insulin

to live. Is it unethical for
the producers of such
necessary goods to exploit
the consumers and charge
as high a price as possible?
Where should we draw
aline on what is a fair
price for goods on which
individuals depend for
survival?

>

elasticity in the flat slope of the demand curve, while goods for which demand is relatively
inelastic show demand curves closer to vertical.

Worked example

The demand curves In Figure 4.2 represent more realistic ranges of elasticity.

10+

0 1 2 3 4 5 6 7 8 9
hundreds (Q)

Assume the following:

D, represents demand for cigarettes
D, represents demand for movie tickets
D; represents demand for chocolate ice cream.

To determine the elasticity for each of the three goods as their prices falls from $6 to $5, we
use the PED coefficient formula.

First, we determine the percentage change in the price.
420 - 033x100=33%
Next, we calculate the percentage change in the quantity for the three goods in response to

the fall in price.

%AP =

Cigarettes: 9%0Qp =202220= 0,056 x 100 = 5.6%
Movie tickets: %AQ, =%’= 0.4 % 100 = 40%
Chocolate ice cream:  %AQp =%) =3x100 = 300%

A decrease in price of 33% from $6 to $4 led to drastically different changes in the quantity
demanded for the three goods. To determine the exact PED for the three goods, we divide
the percentage change in quantity by the percentage change in price.

PED for cigarettes = 53—6 =0.17

3
PED for movie tickets = % =1.21
PED for chocolate ice cream = % =9.09

Of the three goods, demand for cigarettes is the most inelastic and demand for chocolate
ice cream is the most elastic. Demand for movie tickets is elastic (the coefficient is greater
than one), but not nearly as elastic as for chocolate ice cream.



The determinants of PED

What determines whether demand for a particular good is elastic or inelastic? This is
another way of asking what determines the sensitivity of consumers to price changes. The
degree to which consumers respond to price changes depends on several factors, which
can be summarized using the acronym SPLAT:

S: substitutes

P: proportion of income
L: luxury or necessity
A:addictive or not

T: time to respond.

Number of substitutes

The number of substitutes a good has is one of the primary determinants of how elastic
demand will be. Consumers will be more responsive to changes in the price of a good with
a large number of substitutes than a good with very few or no substitutes. Coffee is a good
with almost no perfect substitutes. Coffee consumers are therefore relatively unresponsive
to changes in the price of coffee. On the other hand, any particular coffee shop has many
substitutes. In a given city, there may be several dozen coffee shops, so if one unilaterally
raises its prices while the others keep theirs constant, the chances are that consumers will
be more responsive to that particular instance of a higher price than they would be if all
coffee became more expensive.

Proportion of income

The proportion of the consumer’s income the price of a good represents is another
determinant of PED. Demand for goods that make up a large proportion of a consumer’s
income tends to be more elastic since a particular percentage change in price will appear
much larger to the consumer than the same percentage change in price of a good that
makes up a very small proportion of income. Take two examples: beach vacations and
toothpicks. A 10% drop in the price of a family beach vacation may mean a savings of
$1000 to a family of four considering an island getaway. $1000 is a significant amount of
money and will therefore have a considerable impact on the number of families taking
beach vacations. On the other hand, a 10% fall in the price of toothpicks may represent
only a few cents savings on a box of a thousand toothpicks. Toothpicks are already so
cheap and make up such a minute proportion of the typical consumer’s budget that a fall
in their price will have little or no effect on the overall quantity demanded.

Luxury or necessity”?

Whether a good is a luxury or necessity affects its PED. Goods that are necessary to
consumers will have less elastic demand than the luxuries they can do without if the price
rises. Consumers are likely to be more responsive to a 20% increase in the price of fine
leather handbags than a 20% increase in the price of natural gas. We depend on natural
gas to heat our homes and to cook our meals, but we do not need fine leather handbags —
we can do without them when their prices rise. Some consumers will be less responsive
than others to increases in the price of luxuries — for example, those whose incomes are
sufficiently high for even the price of luxury goods to be a relatively small proportion of
their income.
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Addictive or not?

Whether a good is addictive or not affects the PED. Addictive goods (for example, alcohol,
tobacco, drugs, and fatty or salty foods) tend to have relatively inelastic demand. The
reason is obvious: consumers with a physical dependence on a good will be unwilling or
unable to respond to price increases to much degree. This helps explain why certain illicit
drugs sell for extremely high prices on the streets of many cities; once a user is addicted, he
or she is willing to pay almost anything for a drug like heroine or cocaine. If tobacco were
not addictive, the chances are that many more people would quit smoking in response to
the often massive taxes levied on cigarettes by governments.

Time to respond

The amount of time consumers have to respond to a price change determines the price
elasticity of demand. Immediately following a change in price, it is unlikely that consumers
will adjust their consumption by much. It is difficult to identify suitable substitutes for a
good that has increased in price in the short run, but in the long run new options can be
identified and consumers can further reduce their consumption of the more expensive
good. If the price of a particular good falls, it will take time for consumers to notice the price
change but once they do, it is likely that market demand will respond to the change in price.

O Applications of price elasticity of demand

Learning outcomes

e Examine the role of PED for firms in making decisions regarding price changes and
their effect on total revenue.

e Explain why the PED for many primary commodities is relatively low and the PED for
manufactured products is relatively high.

e Examine the significance of PED for government in relation to indirect taxes.

Being able to determine a good’s price elasticity of demand at a particular price allows
businesses that produce that good to make informed and sound decisions regarding the
optimal level of output and price. A firm or industry considering a decrease in output

of its product is wise to consider the effect that the resulting price increase would have

on the firm’s or industry’s total revenues. Figure 4.3 shows that the PED for a particular
good is not constant across all prices. The higher the price of a good, the more responsive
consumers are to a change in price; the lower the price, the less sensitive consumers are to
price changes.

The demand curve (Figure 4.3a) shows the quantity demanded for this good at a series of
prices between $10 and $0. At the high price of $10, the total market demand is O units,
so the total revenues for producers is $10 x 0 = $0. But 10 units can be sold for $8 each,
generating a total revenue of $80.

Figure 4.3b plots the total revenue in the industry at each price and quantity combination.
At a price of $6, 20 units are sold for a total revenue of $120. It can be assumed that at a
price somewhere between $6 and $4, and a quantity between 20 and 30 units, the revenues
earned by producers will be maximized.



A decrease in price from $10 to $5 leads to an a 4 Figure 4.3

increase in the quantity demanded and an increase The total revenue test of PED.
in the total revenues earned by producers. This
indicates that the percentage increase in the
quantity demanded must have exceeded the
percentage decrease in the price, evidence that
demand is elastic between $10 and $5.
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The total revenue test of PED

The total revenue test of price elasticity of demand allows us to determine whether demand
for a good is price elastic or price inelastic by examining the impact that a change in price
has on the total revenue in the market. Generally speaking, at higher prices, demand tends
to be relatively elastic for most goods. But as the price falls and the quantity demanded
increases, the percentage changes in price become larger and the percentage changes in
quantity become smaller, causing the PED to decrease at lower prices and higher quantities.

To confirm the concept, we can calculate the PED coefficient between two sets of prices.

Worked example

Using the example in Figure 4.3, the price first falls from $8 to $6, and then from $4 to $2.
If the total revenue test holds true, we should find that PED is greater than one at the high
prices and less than one at the low prices.
(20-10)+10 1 _
6-8):8 025
(40-30) =30 0.33

PED between $4 and $2: PED = m = 05 =0.66

PED between $8 and $6: PED = 4

Between $8 and $6, the PED coefficient is 4, so demand is elastic, supporting our
observation that an increase in total revenue following a decrease in price proves that
consumers are relatively responsive to the lower price.

Between $4 and $2 the percentage decrease in price is larger than it was between $8 and $6,
since the starting price is now lower. Additionally, although quantity demanded increases
by the same number of units as it did following the earlier $2 price drop, the percentage
increase in Qp is smaller since the starting quantity is now larger. When price falls from

$4 to $2, the total revenue in the industry declines from $120 to $80. This is evidence that
consumers are no longer very responsive to lower prices, and that the percentage increase
in quantity demanded must be smaller than the percentage decrease in price.

The PED coefficient of the above example at the lower price range is only 0.66, proving
that a fall in price resulting in a decrease in total revenue is evidence of the inelasticity of
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To make up for the

loss of prestige and the
increasingly inelastic
demand for their
products as prices fall
over time, manufacturers
of items such as
smartphones must
continually release new
models with increasingly
innovative features. This
may help to explain
why, within four years

of the first iPhone’s
launch, there have been
four versions of this
enormously popular
product.

demand between two points on a demand curve. At lower prices, consumers are no longer
as responsive to price decreases as they were at higher prices. If the industry or firm were
to decrease output and raise its price from $2 to $4, firms would experience an increase in
total revenue because the inelastic nature of demand at low prices means that consumers
are relatively unresponsive to the higher price, thus despite the lower quantity sold, the
industry’s revenues would rise.

4 Assume the demand for a good is expressed by the function Qp = 500 - 20P. Calculate the
PED for this good when:

a the price increases from $5 to $6
b the price increases from $10 to $11

5 Using your answer to exercise 4, explain what happens to the PED for a good with a linear
demand curve as the price of the good increases.

6 Identify two explanations for the changing price elasticity of demand along a straight line
demand curve.

7 If PED = 1, what will be the effect on total revenue of a fall in the price of 5%? Explain.

For a logical explanation of the decrease in elasticity at lower prices along a straight-line
demand curve, we can return to the determinants of PED. To illustrate this phenomenon,
consider a top-end smartphone with touch-screen technology which, when first launched,
sold for around $400. At that price, demand for the product was highly elastic.

It wasn’t long before the price was brought down in most markets, which resulted in huge
increases in sales and further growth in revenues. The high levels of sensitivity to changes
in price when the phone was new indicated that demand was very elastic, likely due to the
high price but also the perception among consumers that this was a luxury product that
they could do without until the price was brought down.

It was not long before the uniqueness and luxury status of the product began to wear off.
Due to market saturation, it was soon no longer the luxury product it had been in the first
year of its launch. As the prestige and uniqueness waned, so did the responsiveness of
consumers to changes in price. The latest generations of this phone sell for as little as $100
in most markets, and the manufacturer’s unprecedented sales growth over the first year of
the product’s launch has slowed, even as price has continued to fall.

When the price of this luxury phone fell from $400 to $300, sales more than doubled. This
reflects the highly elastic demand for the product when it was first launched. A price cut of
around 25% led to sales increases of more than 100%. However, if the price now falls from
$100 to $50, it is unlikely that sales will double again. Why? The product has lost its prestige,
the price now represents a smaller proportion of the typical consumer’s income, and there
are simply not enough people out there who do not already have such a phone for the
manufacturer to keep experiencing phenomenal sales growth with each new price cut.

The price elasticity of demand for most products decreases as the price decreases because
when the price is lower, such goods lose their luxury status and the price is a smaller
proportion of consumers’ income.

For businesses making decisions about output and price, understanding price elasticity
of demand is invaluable. A firm producing at a quantity and price combination along
the inelastic range of its demand curve can always benefit by reducing its output and
increasing its price, since consumers will be relatively unresponsive to the higher prices



and total revenues will therefore increase. However, if a firm is producing at an output and

price combination along the elastic range of its demand curve, the firm may benefit from

lowering its price since consumers are relatively price sensitive and the percentage increase

in quantity sold will exceed the percentage decrease in price, improving the firm’s revenue
figures. Table 4.1 provides a quick reference guide.

If ... Leads to ... Thendemand s ...
afall in price an increase in total revenue elastic

a fall in price . a decrease in total revenue inelastic

an increase in price a decrease in total revenue elastic

an increase in price an increase in total revenue inelastic

a change in price no change in total revenue unit elastic

PED and indirect taxes

The price elasticity of demand of various goods also matters to economic policymakers,
specifically regarding the question of what types of good should be taxed to generate
government revenue. The effect that PED has on consumers, producers and the government
when taxes are placed on particular goods or services is explored in depth in Chapter 5.

Cross-price elasticity of demand (XED)

Learning outcomes

e OQutline the concept of cross-price elasticity of demand, understanding that it
involves responsiveness of demand for one good (and hence a shifting demand
curve) to a change in the price of another good.

¢ Calculate XED using the following equation.

percentage change in quantity demanded of good X

XED = percentage change in price of good Y

e Show that substitute goods have a positive value of XED and complementary goods
have a negative value of XED.

e Explain that the (absolute) value of XED depends on the closeness of the relationship
between two goods.

e Examine the implications of XED for businesses if prices of substitutes or
complements change.

A second type of elasticity measures the responsiveness of consumers of a particular
good to a change in the price of a related good. As you learned in Chapter 2 (pages 31-35),
one of the determinants of demand for a good is the price of other related goods, both
complements and substitutes. A fall in the price of a complement leads to an increase in

the demand for the good in question. The XED tells us how much demand will increase for

a good when the price of a complement falls. Likewise, if a substitute becomes cheaper,
demand for a good will decrease since consumers will buy more of its substitutes. XED
measures how much demand for a good decreases when the price of a substitute falls.

To access Worksheet 4.1
on understanding price
elasticity of demand,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Cross-price elasticity

of demand (XED)

is a measure of the
responsiveness of
consumers of one good to
a change in the price of a
related good.
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Figure 4.4

XED for complementary
goods: an increase in the
price of one leads to a
decrease in the demand for
the other. Charcoal;
charcoal barbecues

The XED coefficient

The formula for determining the XED coefficient is:

Where:
%AQ , is the percentage change in quantity of good A
%APy is the percentage change in price of good B

The formula measures the responsiveness of consumers of good A to a change in the price
of good B. Unlike PED, the coefficient for XED can be either negative or positive. A negative
XED coefficient indicates that the two goods compared are complements for one another;
a positive coefficient indicates that the goods are substitutes.

The size of the XED coefficient is an indication of how closely related the two goods in
question are. For example, if a change in the price of fizzy drink C has a large effect on
the quantity demanded of fizzy drink P, then the XED coefficient will be a number greater
than one, and we can therefore conclude that the two goods are strong substitutes for one
another. On the other hand, if fizzy drink C becomes more expensive and the quantity
demanded of fizzy drink S changes only slightly, the XED is said to be relatively inelastic
and the goods are not strong substitutes for one another.

The same concept applies for complementary goods. The higher the XED coefficient, the
more closely related the goods in question are to one another.

To illustrate, two examples can be used: complementary goods have a negative XED
coefficient; substitute goods have a positive XED coefficient.

Complementary goods: negative XED coefficient

Imagine two related goods, such as charcoal barbecues and charcoal. These two goods
are complements, since the use of one requires the other. As you learned in Chapter 2
(page 33), if the price of charcoal rises, the demand for charcoal barbecues will decrease
as consumers switch to gas or electric barbecues instead. There is, therefore, an inverse
relationship between the price of charcoal and demand for charcoal barbecues. We can
determine the responsiveness of barbecue consumers to changes in the price of charcoal
by measuring the XED for charcoal and charcoal barbecues (Figure 4.4a and b).

$13+

$10+




Worked example

In Figure 4.4, we see that as the price of charcoal rises from $10 to $13, the quantity of
charcoal barbecues sold falls from 55 to 50. Using these numbers we can determine the
cross-price elasticity of demand for charcoal and charcoal barbecues. If Qy is the quantity
of barbecues demanded and P is the price of charcoal:

(Qp2—Qg1) + Qpy
Pc;—Pey) + Pey
(50—55) + 55
(13-10) = 10

XED =

_—0.09 _
=03 ~ -0.3

We are able to determine that the cross-price elasticity of demand for charcoal barbecues
and charcoal is around -0.3.

An increase in price of around 30% for charcoal leads to a decrease in quantity demanded
for charcoal grills of around 9%. Barbecue consumers are relatively unresponsive to
changes in the price of charcoal. The negative sign here remains as evidence of the
relationship between the two goods. XED is not always negative.

Substitute goods: positive XED
coefficient

Two goods that are substitutes in consumption
exhibit a positive relationship between the price of
one good and demand for the other. Take chicken
and beef, for instance. Both meats are eaten as a
source of protein. If an outbreak of bird flu leads to
a fall in the supply of chicken and an increase in its
price, the demand for beef rises because consumers
begin to substitute the now relatively cheaper beef
for the pricier chicken. The XED for beef and chicken
measures the responsiveness of beef consumers to
changes in the price of chicken (Figure 4.5).

P4 P4 Beef vs chicken: how
responsive are the consumers
of one to a change in the

S price of the other?

‘ Figure 4.5
XED for substitute goods:
an increase in the price of
one leads to an increase in
demand for the other.
a Chicken; b beef.
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The recent rise in

demand for hybrid

cars, electric cars and
compact, fuel-efficient
cars is almost certainly

a demonstration of the
concept of cross-price
elasticity of demand. The
demand for such vehicles
is perfectly correlated
with oil and fuel prices

- the more expensive a
tank of petrol becomes,
the greater the quantity
of hybrid cars demanded.

Worked example

In Figure 4.5, the price of chicken increases from $5 to $6 and the quantity of beef sold
increases from 100 tons to 125 tons. With this information, we can calculate the cross-
price elasticity of demand for beef and chicken.
(125-100) + 100

6-5)+5

_0.25 _
XED = 02 - 1.25

Beef consumers are relatively responsive to changes in the price of chicken. The cross-price
elasticity coefficient of 1.25 indicates that a particular percentage increase in the price

of chicken leads to a larger percentage increase in the demand for beef. The fact that the
coefficient is positive is evidence of the relationship between beef and chicken. The two
goods are substitutes, meaning that there is a direct relationship between the price of one
and the demand for the other, hence the positive XED coefficient.

XED =

Interpreting the XED coefficient

Interpretation of value of the XED coefficient is similar to interpretation of the value of the
PED coefficient. A value of < 1 indicates that the two goods are cross-price inelastic, a value
of 1 indicates unit elasticity and a value > 1 indicates that demand is cross-price elastic. A
coefficient of zero indicates that demand between two goods is perfectly inelastic.

In the case of PED, examples of goods for which demand is perfectly inelastic are rare. But
in the case of XED, perfect inelasticity indicates that the two goods are unrelated. If the
price of airplane tickets rises by 10% and the demand for running socks remains constant,
then the XED coefficient = 0/10 = 0. We can easily conclude that these two goods are
unrelated since the change in price of one good has no effect on the demand for the other.
Demand is cross-price perfectly inelastic for two goods that are neither complements nor
substitutes.

8 The price of good M increases by 15%, causing a fall in the Qp, of good N by 5%.
Calculate the XED and comment on the relationship between the two goods. Identify an
example of two goods that may demonstrate this relationship.

9 The price of good A falls from $25 to $20, leading to an increase in the quantity of good
B demanded from 600 per week to 1000 per week. Calculate the XED for the two goods
and comment on the relationship between goods A and B. Identify an example of two
goods that may demonstrate this relationship.

10  Assume the XED for tennis balls and tennis rackets is -0.8. Calculate the change in
quantity of tennis rackets demanded if the price of a can of tennis balls increases from
$4 to $5.

CASE STUDY

Cross-price elasticity of demand in the news: camel demand soars in India
Farmers in the Indian state of Rajasthan are rediscovering the humble camel.

As the cost of running gas-guzzling tractors soars, even-toed ungulates are making a comeback, raising hopes
that a fall in the population of the desert state’s signature animal can be reversed.



It's excellent for the camel population if the price of oil continues to go up because demand for camels
will also go up, says llse Kohler-Rollefson of the League for Pastoral Peoples and Endogenous Livestock
Development. “Two years ago, a camel cost little more than a goat, which is nothing. The price has since
trebled. The shift comes not a moment too soon for a national camel population that has fallen more than
50% over the past decade, to about 450 000, according to government figures.

Market prices for these ‘ships of the desert’, which crashed with the growing affordability of motorized
transport, are rising again as oil prices soar. A sturdy male with a life expectancy of 60-80 years now fetches
up to Rs40 000 ($973), compared to Rs5000-Rs10 000 three years ago, according to Hanuwant Singh of the
Lokhit Pashu-Palak Sansthan, a non-profit welfare organization for livestock keepers. Entry-level tractors cost
around $4000.

It's very good news, says Mr Singh, whose organization aims to dispel the image of backwardness associated
with camel ownership and tries to promote higher economic returns for breeders. ‘We had started to see
camels, even female ones, being slaughtered for their meat. Now they are replacing the tractor again.

Itis too soon to say that the future for camels is bright. Shrinking grazing areas and a lack of investment in
fodder trees may thwart a sustainable revival. Inadequate nutrition undermines the resilience of camel herds,
making them vulnerable to disease and lowering birth rates.

The LPPS is encouraging the Raika community - traditional guardians of the camel population since the days
when Maharajahs rode them into battle - to diversify into products such as camel milk, optimistically dubbed
‘the white gold of the desert, camel leather handbags and camel bone jewellery.

Animal-lovers hope that the surge in oil prices will enhance the status of camel-breeders, who resent the
lack of respect society has accorded their traditional knowledge, and give the Raika a strong incentive to stop
selling female camels for slaughter.

Jo Johnson for the Financial Times, 2 May 2008

11 How are camels and oil related goods? What should be true about the XED coefficient of
camels and oil based on the relationship between these two goods?

12 As the price of oil rose from $110 to $130 per barrel, the quantity of camels in Rajasthan
increased from 250 000 to 350 000. Calculate the cross-price elasticity of demand for
camels and oil.

13  Other factors may affect the return of camels as a beast of burden in India. How might
‘shrinking grazing areas and a lack of investment in fodder trees’ counteract the effect of
higher oil price on the camel market?

O Income elasticity of demand (YED)

Learning outcomes

Outline the concept of income elasticity of demand, understanding that it involves
responsiveness of demand (and hence a shifting demand curve) to a change in
income.

Calculate YED using the following equation.

percentage change in quantity demanded

YED = —
percentage change in income

Show that normal goods have a positive value of YED and inferior goods have a
negative value of YED.
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Income elasticity

of demand (YED)

is a measure of the
responsiveness of
consumers’ demand for
a particular good to a
change in their income.

O

e Distinguish, with reference to YED, between necessity (income inelastic) goods and
luxury (income elastic) goods.

e Examine the implications for producers and for the economy of a relatively low YED
for primary products, a relatively higher YED for manufactured products and an even
higher YED for services.

Income elasticity of demand (YED) measures the responsiveness of consumers’ demand
for a particular good to a change in income. As a determinant of demand introduced in
Chapter 2 (page 32), changes in income have different effects on demand for different
goods depending on the nature of the good in question.

The YED coefficient

If a good is a normal good, then rising income leads to greater demand. Normal goods may
include restaurant meals, taxi rides, clothes, air travel, DVDs or anything else consumers
tend to buy more of as their incomes rise.

If a rise in income leads to a decrease in consumption of a particular good, that good is said
to be inferior. Inferior goods may include items such as fast food, generic brand groceries,
public transport, second-hand clothes or any other product consumers tend to consume
less of as incomes rise. Because consumers’ demand for certain goods responds differently
to changes in income, the YED coefficient can be either negative or positive.

YED is found by dividing the percentage change in quantity demanded for a good by the
percentage change in the consumer’s income.
%AQp

YED = GAY

%AQy, is the percentage change in quantity demanded

%AY is the percentage change in income

If the percentage changes in quantity and price are not known but the values are known,
then the simple YED formula can be used to determine the coefficient:

(Qp2— Qp1) * Qp

YED =
Y,-Y)+Y,

Where:

Qp, is the quantity demanded following the income change
Qp is the original quantity demanded

Y, is the new income

Y, is the original income

If there is a direct relationship between income and demand, then the YED coefficient will
be positive, indicating that the good in question is a normal good. If, on the other hand, the
relationship between income and demand is indirect, in which case a rise in income would
lead to a smaller quantity and a fall in income to an increase in the quantity, then the YED
coefficient will be negative, indicating the good in question is inferior.

Income elasticity of demand can be applied to measure the change in an individual’s
consumption of particular goods following a change in the individual’s income, or it can be
applied to analyse the effects of changes in national income on the demand for particular
goods and services in a nation as a whole.



For instance, it was found in
2008 that while incomes in

the US were falling due to the
nationwide recession, the sale
of bicycles began to increase. It
turns out that bicycles may be
inferior goods. When incomes
are rising, car sales tend to
increase, indicating that cars
are normal goods. But as the
US recession put downward
pressure on average incomes,
more people turned to bicycles
since they present a more
affordable option for getting
around than fuel-consuming
vehicles.

Interpreting the YED coefficient

As with the other types of elasticity covered in this chapter, YED can be elastic, inelastic or
unit elastic.

If a good is income elastic, then a particular percentage change in income will lead to a
larger percentage change in the quantity demanded for the good. For instance, if a rise in
consumer income of 5% results in a 12% increase in the quantity demanded of hybrid cars,
the YED for hybrid cars is 12/5 or 2.4. Demand for hybrids is said to be income elastic.

If a good is income inelastic, then a particular percentage change in income will lead to a
smaller percentage change in the quantity demanded for the good. If a 5% rise in income
leads to a 3% fall in the demand for fast food meals, the YED for fast food is 3/5 or —0.6.

The negative sign indicates that fast food is an inferior good, and the fact that the absolute
value of the YED coefficient is less than one is evidence that demand for fast food is income
inelastic. Fast-food consumers are relatively unresponsive to changes in their income.

If a good is income unit elastic, then a particular percentage change in income will lead to
an identical percentage change in the quantity demanded. If a 5% rise in consumer incomes
leads to a 5% increase in the quantity of air travel demanded, then the YED coefficient is
one and air travel (a normal good) is income unit elastic.

14  Calculate the YED if an increase in income of 8% leads to an increase in the quantity
demanded for good X of 12%. Identify an example of a product that good X could represent.

15  Assume the following levels of income and the quantities demanded of good A.
Y20-|0 = $40 OOO y2011 = $55 000 QD2010 = 45 UnitS. QD2011 = 40 Units.

a From the information above, calculate the YED for good A and comment on your
response.

b Identify an example of a product that good A could represent.
16 For the following three products, comment on the elasticity values.

a Gourmetice cream: YED = 0.6

b Fast food hamburgers: YED = -1.2

c Airtravel: YED = 1.8

If bikes are an inferior good,
demand should rise when
incomes fall.

Fluctuations in bicycle
sales are based on many
variables. For consumers
who view bikes as a
means of transport, they
are an inferior good. For
consumers who view them
as a recreational good,
bikes may be a normal
good. Bike sales also
respond greatly to changes
in the price of oil. Why do
you think this is?
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The economic term
'inferior good" has a very
specific and technical
definition. What evidence
is needed to determine

if a particular good is
inferior or normal from
an economic standpoint?
What about from a non-
economic perspective?
What might make a
particular good ‘inferior’?

Price elasticity of supply
(PES) is a measure of
the responsiveness of a
producer of a particular
good to a change in the
price of that good.

O

O

Applications of income elasticity of demand

Understanding YED allows businesses and governments to analyse the effects of changing
incomes among consumers and taxpayers on the level of demand for particular goods in
an economy. A firm that must decide on production numbers for its product may wish to
determine whether the incomes of its consumers are likely to rise or fall in the future. If a
firm produces a good considered inferior, then a recession could be good for business and
it will increase its output in order to meet the rising demand among consumers whose
incomes are harmed by the recession. Producers of normal goods, on the other hand, may
scale back production as incomes decline. Understanding the responsiveness of consumers
of their products to changes in income better enables firms to produce at a more efficient
level of output over time.

Governments also must recognize the effects of varying income elasticities of demand for
different goods produced by their nation’s economy. The largest source of tax revenue for
most governments is a direct tax on income. A government’s decision to raise or lower
income tax on households will directly affect disposable income and therefore demand for
goods and services in a nation. A tax increase that decreases disposable income will reduce
demand for normal goods across the nation’s economy and increase demand for inferior
goods. A government must consider these effects in order to make informed decisions
regarding tax policy.

O Price elasticity of supply (PES)

Learning outcomes

¢ Explain the concept of price elasticity of supply, understanding that it involves
responsiveness of quantity supplied to a change in price along a given supply curve.

e Calculate PES using the following equation.

percentage change in quantity supplied

PES = - -
percentage change in price

e Explain, using diagrams and PES values, the concepts of elastic supply, inelastic
supply, unit elastic supply, perfectly elastic supply and perfectly inelastic supply.

¢ Explain the determinants of PES, including time, mobility of factors of production,
unused capacity and ability to store stocks.

e Explain why the PES for primary commaodities is relatively low and the PES for
manufactured products is relatively high.

PES measures the responsiveness of producers of a particular good to a change in the price
of that good. The law of supply tells us that, ceteris paribus, there is a direct relationship
between the price of a particular product and the quantity supplied in the marketplace. The
sensitivity of producers to changes in price may be very low or very great, depending on
the type of good produced, the availability of inputs, and the amount of time following the
change in price.

The PES coefficient

Like PED, PES can be inelastic, unit elastic or elastic; it can range from zero to infinity.
The formula for determining the PES coefficient is similar to that for PED, except that we



measure movements along the supply curve rather than movements along the demand

curve:

%UAQs

PES = %AP
Where:

%AQ is the percentage change in quantity supplied
%AP is the percentage change in price

As in the case of the other elasticities, if the percentage changes in price and quantity are
not known, then PES can be calculated using the simple elasticity formula:

res -G e

Where:

Qs is the quantity supplied following the price change
Qg is the original quantity supplied

P, is the new price

P, is the original price

As with PED, PES can be highly elastic, highly inelastic, or somewhere in between (Figure
4.6). Take two goods, for instance: croissants and fighter jets. The market for croissants

is highly competitive; any bakery can make a greater or lesser quantity of croissants

day after day depending on the demand. If the demand for croissants grows, putting
upward pressure on the price, bakeries can respond quickly and easily to the higher price,
increasing the quantity supplied almost instantly to meet the higher demand.

3 ‘ Figure 4.6
The extremes of PES.

The supply of croissants is therefore nearly perfectly elastic. An increase in price of 10%
will be met by a much larger increase in the quantity supplied since the inputs needed are
easily acquired and the numerous producers can respond instantly and easily to changes
in price. The end result of an increase in demand for croissants, therefore, will be almost
no increase in the price but a large increase in the quantity supplied, as indicated by S; in
Figure 4.6, showing a perfectly elastic supply curve.

On the other had, the supply of fighter jets is highly, if not perfectly, inelastic — especially
in the short run. If the demand for fighter jets grows from D; to D,, the producers of these
jets will be unable to respond quickly to the change in price, and the quantity of fighter
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jets produced will remain nearly constant in the short run. A large increase in price will
lead to almost no increase in the quantity of fighter jets sold, indicating that in the period
immediately following an increase in demand, the supply of fighter jets is nearly perfectly
inelastic, illustrated by S, in the diagram above.

Over time, as weapon and airplane manufacturers are able to acquire the scarce inputs
needed for jet production and allocate more resources towards increasing their production
of fighter jets, producers will become more responsive to the higher demand.

Croissants and fighter jets represent two extreme examples of price elasticity of supply. For
the former, producers are extremely responsive to changes in demand but for the latter,
producers are extremely unresponsive, particularly in the short run. In between these

two extremes, supply can be relatively inelastic (PES < 1), relatively elastic (PES >1) or unit
elastic (PES = 1). S, above, which originates at the origin, represents a unit elastic supply
curve, indicating that a particular percentage increase in the price will lead to an identical
increase in the quantity supplied.

In the real world, examples of goods for which supply is either perfectly inelastic or
perfectly elastic are rare, but not nearly as rare as are goods for which demand is perfectly
elastic or inelastic. Any good that is completely fixed in its supply due to its physical
scarcity is perfectly inelastic in supply. Gold, for instance, is mined in only a few places in
the world. Therefore, even a small increase in the demand for gold leads to a large increase
in its price since gold producers have only limited capacity to increase their output of gold
in the short run. Certain antiques or artwork will exhibit perfectly inelastic supply as well.
Picasso’s paintings, for instance, only exist in a limited number, and no matter how much
demand rises or falls, the number of Picassos in the world will remain totally constant.

Supply can be perfectly elastic for a good if large inventories exist for that good. Inventories
are the amount of a good held in stock by a firm. If demand for a good rises and large
inventories exist, producers can respond to the increase in price instantly by releasing their
inventories on the market to meet the increase in consumer demand. Even in the short
run, supply can be perfectly elastic in markets in which firms have substantial quantities of
inventory.

The determinants of price elasticity of supply

A good’s PES depends on:

the amount of time following a change in price
the mobility of factors of production

the ability to store stocks

the amount of unused capacity.

Time following a change in price

Another important determinant of PES is the amount of time following a change in price
over which producers are able to adjust their output. Figure 4.7 shows three supply curves
for the same product: corn. Suppose a nation’s government announces that by the end of
the current decade, 20% of automobiles must be able to run on ethanol manufactured from
corn. Thereafter, the demand for corn increases and the price rises from $5 per bushel to
$6 per bushel as ethanol producers begin ramping up their production of fuel made from
corn. In the days, weeks, months and years following an increase in the price of corn, we
would expect to see the price elasticity of supply change as producers have time to adjust
their output to the higher demand and price in the corn market.



‘ Figure 4.7
PES changes over time.

price of corn / $ per bushel (P)
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S,: the market period

The period immediately following a change in price is known as the market period, and
during this time supply would be highly inelastic, corresponding with S;. In the market
period, producers do not have the time to adjust their output to changes in price. Corn
producers can release the little inventory they have and can perhaps harvest their crop
earlier than planned, but the amount of land, labour and capital allocated to growing corn
is fixed in the market period. In the market period, supply is highly inelastic and output can
increase from 5.7 million bushels to around only 5.9 million bushels of corn following an
increase in price from $5 to $6 per bushel.

S.: the short run

Within a few months of the increase in the corn price, growers will be able to increase the
intensity with which they use their fixed capital and land resources for growing corn. More
labour and better or more fertilizer and pesticides can be applied to the existing crop in

an attempt to increase the yield in order to meet the rising demand. The short run is the
period of time over which land and capital are fixed, but labour is variable and therefore the
intensity with which land and capital are used can increase, resulting in more elastic supply
than was possible in the market period. S, represents the supply curve in the short run
following an increase in the price of corn. In the short run, output can be increased from
5.5 million bushels to about 6.5 million bushels.

S;: the long run

In the long run, supply is highly elastic. The long run is defined as the period of time over
which all factors of production are variable. In the case of corn, the long run may be one
or two years, a period of time over which farmers can switch land that was being used
for other crops to corn production and bring idle land into production of corn as well. In
addition, farmers can allocate more capital and labour towards growing corn, allowing
them to be much more responsive to the increase in price. In the long run, following

an increase in the price of corn from $5 to $6, output can be increased from 5.5 million
bushels to around 8.6 million bushels.

Over time, producers are much more responsive to changes in the price of a good. In the
period immediately following a change in price, all factors of production are fixed and
therefore firms are unable to change their output to much extent. In the short run, capital
and land are fixed but firms can hire more workers to meet increasing demand or lay
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other commodities is highly

inelastic.

v

workers off to adapt to falling demand, thereby using existing land and capital more or less
intensively. In the long run, all factors of production are variable, so firms can be highly
responsive to changes in demand in the marketplace.

Mobility of the factors of production

The more mobile the factors of production (the labour, land and capital resources needed
for the production of a good), the more responsive a firm can be to changes in price.
Whether a good is land intensive in its production or labour-and-capital intensive makes
a significant difference to producers’ ability to quickly shift resources into or out of
production following a change in price.

Relatively elastic supply: manufactured goods and low-skilled services

Low-tech manufactured goods (e.g. clothes, toys and simple electronics) and low-skilled
services (e.g. haircuts, laundry services, housekeeping) tend to have relatively elastic
supply. Producers can easily hire more workers and acquire more raw materials and capital
resources to meet increases in demand for such goods, thus they are highly responsive to
increases in the price. When demand falls, producers of these goods find it quick and easy
to lay off workers, take capital out of production, and cancel orders for raw materials, thus
they can respond quickly to decreases in demand as well. The easy mobility of resources
for manufactured goods and low-skilled services allows for supply of these items to be
relatively responsive to changes in price.

Relatively inelastic supply: primary commodities
and heavy industrial goods

The harder it is to shift factors of production into or out

of the production of a good, the more inelastic the good’s
supply will be. The markets for airplanes, residential and
commercial construction, automobiles, high-tech goods
and highly skilled services (e.g. doctors, financial experts or
university professors) tend to exhibit highly inelastic supply.
Additionally, primary commodities that are land-intensive
in production, such as coffee, rice, corn, wheat, coal, oil,

gas and minerals also exhibit immobility of the factors of
production. It is extremely time-consuming and costly to
bring into production new plants for heavy industrial goods
and primary commodities to meet rising demand, or to take
them out of production in response to falling prices. Thus,
the supply of such goods tends to be relatively inelastic.

The ability to store stocks

If large inventories of a good can easily be stored in warehouses or kept on hand by
producers, then supply of the good can be highly responsive to changes in the price. Items
such as video games, software, low-tech manufactured goods and certain non-perishable
commodities can be produced in large quantities that aren’t necessarily sold but added to
inventories to be stored and used to meet future demand.

If, in the future, demand for such goods rises, the producers can quickly and easily release
stored inventory on to the market to meet the increase in demand and prevent rapid rises
in the price, responding to price rises with larger proportional increases in the quantity
supplied. Likewise, when the demand for non-perishable commodities falls, producers can



respond by putting supply into inventory and quickly reducing the quantity available in the
market.

But not all goods can be easily stored. When demand for such perishable goods as

milk, fruit, some grains and large-scale industrial goods such as airplanes and ships

rises, producers have a very limited stock to dip into to meet rising demand. Likewise,
inventories cannot be added to when demand falls; producers are not very responsive and
must accept a lower price to sell the current output that would otherwise go bad or be very
costly for the firm to store.

The amount of unused capacity

Excess capacity refers to the amount a firm is able to produce in the short run without
having to expand its plant size and the amount of capital and land employed in production.
If an industry is operating at a level of output at which it has large amounts of unused
capacity, then producers are able to quickly and easily respond to changes in the demand
for the good in question. If, however, an industry is operating at or near full capacity,
supply will be highly inelastic in the short run, as in order to meet any increase in demand
firms must first acquire new capital equipment and open new factories to meet the

rising demand for their output. Such expansion takes time and means that supply will be
relatively inelastic following an increase in demand.

17  Calculate the PES if a price increase of 9% causes the quantity supplied to increase by 3%.

18 Assume the price of good A is $4 and the quantity supplied is 400 units. With a PES of
0.5, how will a fall in the price from $4 to $3 affect the quantity supplied of good A?

19 The supply for good B is expressed with the function Qs = 30 + 2.5P. Calculate the PES for
this good if:
a the price increases from $10 to $11
b the price decreases from $5 to $4

20 ‘The price elasticity of supply for a good changes the more time goes by following a
change in the demand for the good' Using an example, explain how this is so.

Applications of price elasticity of supply

Understanding price elasticity of supply allows firm managers and government
policymakers to better evaluate the effects of their output decisions and economic policies.

Excise taxes and PES

A tax on a particular good, known as an excise tax, is paid by both the producers and the
consumers of that good. When a government taxes a good for which supply is highly
elastic, it is the consumer who ends up bearing the greatest burden of the tax, as producers
are forced to pass the tax onto buyers in the form of a higher sales price. If the producer of
a highly elastic good bears the tax burden itself, it may be forced to reduce output to such
a degree that production of the good becomes no longer economically viable. A tax on a
good for which supply is highly inelastic will be borne primarily by the producer of the
good. The price paid by consumers will only increase slightly while the after-tax amount
received by the producer will decrease significantly, but in the case of inelastic supply this

Excess capacity is the
amount of output an
industry can produce in
the short run beyond

its current level without
having to expand its plant
size. If large amounts

of excess capacity exist,
producers can be highly
responsive to changes

in the price. With little
excess capacity, producers
cannot respond quickly to
changes in price.
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Figure 4.8

The effect of a price

floor depends on the
responsiveness of producers
to the higher price.

will have a relatively small impact on output. A graphical representation of the effects of
taxes on different goods is introduced in Chapter 5 (page 101).

Price controls and PES

A common policy in rich countries aimed at assisting farmers is the use of minimum
prices for agricultural commodities. In the European Union (EU), the Common
Agricultural Policy (CAP) involves a complex system of subsidies, import and export
controls and price controls, the objective of which is to ensure a fair standard of living for
Europe’s agricultural community. The use of minimum prices in agricultural markets can
have the unintended consequence of creating substantial surpluses of unsold output. Take
the example of butter in the EU.

Prior to reform of the CAP in 2013, the EU used to purchase millions of tonnes of surplus dairy produce
every year. It did so at stated guaranteed market prices, and stored the reserves in vast quantities in what
became known as Europe’s ‘butter mountains’ and ‘milk lakes’.

These excess reserves were the subject of fierce criticism and although they were said to have been
eradicated in 2007, in January 2009 fears of a butter mountain loomed large once again.

Following a sharp drop in demand for butter and milk the European Commission bought 30,000 tonnes
of unsold butter and 109,000 tonnes of unwanted skimmed powder milk at above market prices, costing
€255 million.

Commission officials said the measure was a temporary move to stop dairy farmers going out of business
in the wake of a drastic slump in milk prices and a 33 per cent fall in butter exports.

The situation in the EU butter market can be attributed to underestimation by
policymakers of the responsiveness of butter producers to the price controls established
under the CAP. A minimum price scheme of any sort, if effective, will result in surplus
output of the good in question, but the 30 000 tons of unsold butter in Europe appears to
exceed the expected surplus considerably. Figure 4.8 illustrates why.

A

price of butter

"‘\."—J
surplus =30 000 tons
quantity of butter

A price floor (Py) is set above the equilibrium price of butter established by the free market.
Butter producers in Europe are guaranteed a price of P euros, and any surplus not sold
at this price will be bought by the European Commission (EC). Assuming a relatively



inelastic supply, which corresponds with the short-run period (Sgg), the increase in butter
production is relatively small (Qg), resulting in a relatively small surplus (Qgg — Qp).

In the short run, the amount of surplus butter the EU governments needed to purchase was
minimal. But as you learned earlier, when producers of goods have time to adjust to the
higher price (here, the price guaranteed by the EC), they become more responsive to the
higher price and are able to increase their output by much more than in the short run. S
represents the supply of butter in Europe in the long run, after years of the minimum-price
scheme. As demand fell due to the global economic slowdown, butter producers continued
to produce at a level corresponding to the price floor, thus leading to ever-growing butter
stocks and the need for the EC to spend 69 million euros on surplus butter.

Understanding the behaviour of producers in response to changes in prices, whether due
to excise taxes or price controls, better allows both business managers and government
policymakers to respond appropriately to conditions experienced by producers and
consumers in the marketplace and thus to avoid inefficiencies resulting from various
economic policies.

This chapter extended your analysis of the interactions of supply and demand for goods
and services in the marketplace by focusing on the responsiveness of producers and
consumers to changes in factors such as the price of the good, the price of related goods
and the income of consumers.

The formulas for elasticities of demand, supply, income and cross-elasticity each measure
the percentage change in quantity over the percentage change in another variable.
Elasticity’s applications are varied and wide; they affect consumers and producers of
particular goods, as well as government policymakers who are trying to achieve various
economic objectives while addressing the inefficiencies resulting from taxes and price
controls.

In Chapter 5, you will explore in more depth the various forms of government intervention
in free markets, expanding your understanding of the reasons for and effects of various
government actions including indirect taxes, subsidies and price controls.

PRACTICE QUESTIONS

1 a With the use of examples, explain why some products have a low price elasticity while

others have a high elasticity. (10 marks) [AO2]

b If you were employed as an economist by a business, discuss why a knowledge of the
price elasticity of demand of your product would be useful. (15 marks) [AO3]
© International Baccalaureate Organization 1999

Carefully explain what it is that price, income and cross-elasticities of demand are
meant to measure. (10 marks) [AO2]

b Discuss the practical importance of the concept of price elasticity of demand for the
government. (15 marks) [AO3]
© International Baccalaureate Organization 1999

Explain the factors which influence price elasticity of supply. lllustrate your answer
with reference to the market for a commodity or raw material. (10 marks) [AO2]

b Discuss the importance of price elasticity of supply and price elasticity of demand for
producers of primary commodities in less developed countries. (15 marks) [AO3]
© International Baccalaureate Organization 2002
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Government interference
always reduces efficiency
in the free market.
Therefore, any attempt

by government to help
producers or consumers
will make society worse off.
What evidence would we
need to support or refute
this claim?

To access Worksheet
4.2 on price elasticity of
supply, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

To learn more about
elasticity, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 4.7.

To access Worksheet 4.3,
a multiple-choice quiz on
this chapter, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.




They say nothing is certain
except death and taxes.

A tax is a charge, placed
on a individual or firm,
that is payable to the
government under
punishment of law.
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° GOVERNMENT INTERVENTION

Q Indirect taxes

Learning outcomes

e Explain why governments impose indirect taxes.

e Distinguish between specific and ad valorem taxes.

e Draw diagrams to show specific and ad valorem taxes, and analyse their impacts on
market outcomes.

¢ Discuss the consequences of imposing an indirect tax on the stakeholders in a market,
including consumers, producers and the government.

Until now, most of the markets we have examined have been operating freely. In the real
world, markets that operate without any government intervention are rare. As discussed
in Chapter 1 (page 7), most economies are mixed economies, which combine free markets
and government intervention to varying degrees. This chapter examines three of the most
direct methods of intervention into free markets:

* taxes
* subsidies
* price controls.

The supply of government exceeds demand.
Lewis H Lapham

Indirect taxes are those taxes placed on goods and services. They are described as indirect
because the government collects the revenues from the supplier after the supplier has
collected them from the purchaser. Therefore, the government collects the money from the
consumer indirectly. A sales tax is collected by the seller and delivered to the government: it
is an indirect tax.

Indirect taxes can take either of two forms:

* aspecific tax — the amount of the tax is an absolute value, such as $2 per pack of
cigarettes

¢ an ad valorem tax — the amount of tax is a percentage of the sale, a value added tax (VAT)
of 19% on the sales of most goods is an ad valorem tax.

The term ‘excise tax’ is used to refer to the taxing of one type of good, like cigarettes,
alcohol, or hotel accommodation. Excise taxes can be either specific or ad valorem.

In contrast, income taxes are collected by the government directly from the individual or

household.

As explained in Chapter 2 (page 45), firms generally view taxes as an increase in their
operating costs because the tax is likely to erode the profitability of their product. For this
reason, economists show the tax as a decrease in supply, a shift left of supply at all prices.
This shift is shown differently, however, depending on whether the tax is specific tax or ad
valorem tax.



Specific tax

Specific taxes charge a specific amount to be paid for
every unit of a good sold. Also called a per-unit tax,
typical examples of flat rate taxes include a tax on
cigarettes or car tyres of $1 per unit. Figure 5.1 shows
the initial effect of a per-unit tax. The supply curve
shifts upward or left by exactly the amount of the tax,
in this case $20, to S, (also known as St,). Thisis a
parallel shift because the amount of the per-unit tax is
the same no matter the price or quantity of units.

$20
tax

Ad valorem tax

In contrast, ad valorem taxes base the tax on a percentage of the purchase price. Therefore,
the higher the price of the good, the overall amount of the tax will increase. A product
whose price is $200 and has an ad valorem tax of 10% pays $20 tax. If the price of the good
were $500, the total amount of the tax would rise to $50, but the percentage is still the
same, 10%. Figure 5.2 shows the effect of an ad valorem tax. Supply still shifts upward or left
by the amount of the tax, but the distance between S and S, grows as the price increases.
This reflects the increased amount of tax charged as the price increases.

$50
tax

$20
tax

1  Explain how specific and ad valorem taxes work.

2 List two examples each of per-unit tax and ad valorem tax.

The effect of taxes: stakeholder consequences

In either case, taxing the sales of a good has identifiable consequences. Some of the basic
results are listed below.

* Taxes raise prices. Because taxes shift supply to the left, they inevitably raise the
equilibrium price of the product.

Figure 5.1
Specific or per unit tax.

Specific tax (also known as
a flat rate or per-unit tax) is
a set amount charged per
unit of the product sold.

< Figure 5.2
Ad valorem tax.

Ad valorem tax is a
percentage tax on a good
or a range of goods. In
many countries it is known
as value added tax (VAT)
or general sales tax. (Ad
valorem means ‘according
to value’)




To access Worksheet

5.1 on taxing witchcraft,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Tax incidence is a measure
of the consequences of
a tax on all the affected

parties.
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¢ Taxes reduce output. Again, supply shifts left because of the increased costs. Reduced
supply leads to smaller quantities offered for sale.

+ Market size shrinks. Reduced output means a reduced market size.

* Consumers suffer. Consumers pay higher prices and receive less of the product.

 Producers suffer. Producers incur extra costs, produce less and are less likely to make
profits.

* Governments benefit. The taxes collected will increase government revenues.

The extent of these effects is influenced by the size of the tax and the nature of the market.
Some taxes might harm producers rather little, while consumers pay heavily. Other taxes
might dramatically reduce market output, while some not at all.

The specific nature of these consequences is explored in the following HL section.

@ Tax incidence (HL only)

Learning outcomes

e Explain, using diagrams, how the incidence of indirect taxes on consumers and firms
differs, depending on the price elasticity of demand and on the price elasticity of
supply.

* Plot demand and supply curves for a product from linear functions and then illustrate
and/or calculate the effects of the imposition of a specific tax on the market (on
price, quantity, consumer expenditure, producer revenue, government revenue,
consumer surplus and producer surplus).

Several important questions arise when a new tax is proposed. While it is true that a tax
impacts the profitability of any product, the degree to which this is true varies considerably.
When supply shifts backward by the amount of the tax, who really pays the majority of the
tax can vary. Whoever pays the tax suffers the tax burden (or incidence) of the tax. Under
most circumstances, the burden is shared by both consumer and producer, to different
degrees.

Furthermore, questions arise over how powerful the tax will be. How much will the market
shrink as a result of this tax? How badly will firms, and their employees, suffer as a result?
Will the tax raise government revenue significantly or just a little?

We will examine these questions using the concepts of elasticity described in Chapter 4.

Tax incidence: PED similar to PES

Figure 5.3 shows a specific per-unit tax imposed on a market with a downward-sloping
demand curve and an upward-sloping supply curve. There are a great many effects, even
in this simple case. We might expect the price to rise by exactly the amount of the tax. If
this were true, the price would shoot up from Py to P,, representing the full amount of the
tax. However, because the demand curve slopes downwards, the producers cannot simply
increase the price by the full amount. Consumers will decrease consumption as the price
increases, so that the new equilibrium is at a point where the new Sp,x curve intersects the
demand curve at Pruy. Price has increased, but not by the full amount of the tax. The new
equilibrium quantity is Qr,x, which is a reduction from the original market quantity.
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Who pays the largest share of the tax? In this case, the full tax area is represented by the
boxes b and d. This is equivalent to the amount of the per-unit tax (P, to Pr,) multiplied
by the new equilibrium quantity, Qrax. Box b represents the difference between the old
price and new tax price, and also lies in the consumer surplus area above the market price
up to the demand curve. Therefore, this amount is paid by the consumer. Box d represents
the rest of the tax, paid by the producer. This area falls in the producer surplus area, and
represents a decreased producer revenue caused by the tax. In this case, the size of the two
boxes is roughly equal, so we can say that consumers and producers share the burden of
the tax equally.

More can be said of the effects on the market with this diagram. Consumers pay more and

receive less output. Their previous consumer surplus area (areas a, b, and c) is now reduced
to area a. Producer surplus is reduced as well. Previously, producers received areas d, e and

fin surplus. Now they receive only area f.

The market size has clearly been reduced from Qg to Qrax This reduction in total quantity
sold causes a welfare loss, a loss of benefit or utility to participants in the market. This kind

of welfare loss is called a deadweight loss. It involves a complete loss of welfare from the Deadweight loss is the loss

market. Consumers have lost the area of consumer surplus shown by areas b and c. The of welfare, utility or benefit
loss of area b benefits the government in the form of tax revenues. However, area c is lost to market participants,
completely, since the quantity Qpax to Qg is no longer consumed at all. In the same way, typically as a result of

taxes, protectionist policies

producer surplus areas e and d are taken by the tax: area d goes to the government and area ”
or externalities.

e is lost completely.

3 ‘The power to tax is the power to destroy.’ (US Supreme Court Justice John Marshall, 1819)
a To what extent do you agree with this statement?
b Inwhat instances are taxes on specific products justified?

¢ List some examples of items that should not be taxed and justify your answer.

The simple case demonstrates the power of a tax to dramatically affect the market, but real-
world examples in which producers and consumers of a taxed good share the burden of
the tax equally are highly unusual. So, it is necessary to understand the effects of a tax on
specific products where the price elasticities of demand and supply are different.




Figure 5.4
Tax incidence: PED > PES.

GOVERNMENT INTERVENTION
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In each of the following cases, the type of tax applied is an excise tax: it is a tax applied to a
type of good, like cigarettes or automobiles. In reality, most goods are taxed through larger
categories of sales taxes, where most goods sold are included. This is called a value added
tax (VAT). VAT taxes all goods in general, whereas excise taxes select specific categories

for special taxation. Excise taxes can be charged on a per-unit or ad valorem basis, but for
simplicity we will look at per-unit taxes exclusively. You should be aware that the analysis is
similar overall, with some differences in the details of application for taxes.

Tax incidence: PED > PES

Figure 5.4 shows the impact of the same tax as in Figure 5.3 but applied when the price
elasticity of demand is greater than the price elasticity of supply. Put simply, demand is
more elastic than supply. Under these conditions, some distinctions are evident. With
consumers more responsive to price changes, the same tax has led to a proportionally
smaller increase in the price paid by consumers but the difference between Qg and Qpy is
proportionally much greater than in the previous case.
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The price has increased, but by less than in the previous case. This is logical —

consumers are more responsive to price, and therefore less tolerant of price increases.
Correspondingly, the tax burden paid by consumers is less than half —area b is smaller
than area d. Producers pay more of the burden of the tax. The relative size of the tax box is
different too. It appears that with elastic demand, the government receives less revenue.

The market size decreases quite significantly, and therefore employment in the industry is
more likely to decline. Finally, the amount of deadweight loss appears to be greater in this
case. The areas c and e appear to be larger than in the original example. This, too, is logical.
The size of the deadweight loss varies with decrease in the amount sold. The amount sold
is determined mainly by the elasticity of demand. Highly responsive demand means larger
decreases in quantity, and more deadweight loss.

Tax incidence: PED < PES

Figure 5.5 shows the case where the supply is more elastic than demand. In this case,
demand is rigid as consumers are relatively indifferent to price changes. With demand
less responsive to price changes, the quantity demanded has decreased very little, so the
difference between Qg and Qr,y is less than in the previous two examples.
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The price has increased by much more than in the original case. This is logical —
consumers are less responsive to price, and therefore more tolerant of price increases.
Correspondingly, the tax burden paid by consumers is actually more than half —area b is
much larger than area d. Producers pay less of the burden of the tax. Again, the relative size
of the tax box is different. It appears that with inelastic demand, the government receives
more revenue. Because consumers continue to buy the good in similar numbers, the tax is
collected on a greater number of goods. Therefore, overall tax revenue is higher.

The market size decreases relatively little, and therefore employment in the industry is less
affected. Finally, the amount of deadweight loss appears to be actually smaller in this case.
The areas c and e appear to be smaller than in the original example. The unresponsive
demand means smaller decreases in quantity, and less deadweight loss.

We can summarize these results as follows.

* The more elastic the demand relative to supply, the greater the burden paid by
producers, the greater the deadweight loss, and the smaller the government revenue.

¢ The more inelastic the demand relative to supply, the greater the burden paid by
consumers, (probably) the smaller the deadweight loss, and the greater the government
revenue.

With this in mind, governments are very tempted to tax goods for which PED is relatively
inelastic. Addictive goods like alcohol and cigarettes are frequent targets of excise taxes as
a result. The government stands to gain more revenue and will harm industries less when
demand is relatively inelastic.

It is also possible to calculate the value of the tax revenues and respective burdens on

producers and consumers. In general:

 consumer tax burden: b = (Prax — Pp) ¥ Qrax
¢ producer tax burden: d = (P; — P;) x Qpax
¢ total tax revenue to government: b + d = (Prax — P1) X Qrax

4  When atax is placed on a good, why does the price increase by less than the full amount
of the tax?

5 Explain what determines whether producers or consumers pay the larger share of the tax.




GOVERNMENT INTERVENTION

6 Create an example of an ad valorem tax. Using an appropriate diagram, show the effects of the
tax on consumer and producer expenditures, tax burdens, deadweight losses, and market size.
Show one case with relatively elastic demand and another with relatively inelastic demand.

7 Create an example of a flat-rate or per-unit tax. Using an appropriate diagram, show
the effects of the tax on consumer and producer expenditures, tax burdens, deadweight
losses, and market size. Show one case with relatively elastic demand and another with
relatively inelastic demand.

Tax incidence and linear functions

Chapters 2 and 3 explained how linear functions are used to express supply and demand.
Linear functions can also be used for the analysis of tax incidence. This section reviews
how to use linear functions to plot supply and demand and shows you how to calculate the
effects of a tax on various stakeholders.

Worked example

Let’s assume supply and demand functions for cigarettes as follows:

Qp = 1600 — 200P
Qs = 600 + 300P

Now solve for P.

Simplify by subtracting 600 from both sides.
1000 - 200P = 300P

Simplify again by adding 200P to both sides.
1000 = 500P

Now, divide both sides by 500.
1000/500 = 500P/500

Thus,
P=2

Now that we have the equilibrium price, the equilibrium quantity can be determined by
plugging the price into the demand and supply functions.

Qp = 1600 —200(2) = 1200
Qs = 600 + 300(2) = 1200

Thus the equilibrium quantity is 1200 packs. The demand schedule is shown in Table 5.1.

TABLE 5.1 LINEAR MARKET SCHEDULE: CIGARETTES

Price (P) / $ Quantity demanded (Q,) Quantity supplied (Qs)
5 600 2100
4 800 1800
3 1000 1500
2 1200 1200
1 1400 900
0 1600 600
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Figure 5.6 (above) shows the points of demand and supply from the schedule in Table 5.1.

Now, let’s assume that the local government placed a $1 tax on each pack of cigarettes. A tax
is a cost imposed on the producers of cigarettes, so whatever price consumers pay, $1 must
be given over to the government. Therefore, producers will receive $1 less than the new
equilibrium price. The new supply function can be expressed as: Qs = 600 + 300(P — 1). This
can be simplified by multiplying 300 by (P— 1), so Qg = 600 + 300P — 300. Simplify again by
subtracting 300 from 600: Qg = 300 + 300P.

To find the new equilibrium price, we make the new supply function equal to the demand
function.

Worked example
300 + 300P = 1600 — 200P

Now solve for P.

Simplify by subtracting 300 from both sides.
300P = 1300 — 200P

Simplify again by adding 200P to both sides:
500P = 1300

Finally, divide both sides by 500 to solve for P.
P=26

The new equilibrium price of cigarettes after the tax is $2.60. Knowing this, we can
determine the equilibrium quantity of cigarettes sold after the tax by plugging the price
into the demand function and the new supply function:

Qp = 1600 —200(2.6) = 1600 — 520 = 1080

Qs = 300 + 300(2.6) = 300 + 780 = 1080

Did you know that the
taxation of cigarettes

is an expected part of
government policy?
The World Bank offers
a guide for government

1080 packs of cigarettes will be sold after the tax (down from 1200 before the tax) at a price
of $2.60 per pack. Of that price, producers must pay $1 to the government, so the effect on
producer revenues is undoubtedly negative. The effect of the tax on the market is shown in
Figure 5.7 (overleaf).

Itis clear from Figure 5.7 that a $1 tax levied on cigarette sellers is borne not only by the
sellers, but primarily by the consumers of cigarettes. Because demand for cigarettes is
relatively inelastic, the larger burden of the tax can be passed on to buyers rather than
being paid by producers. This is shown by the consumer tax box a + b being larger than the
producer tax box e +f.

officials (Design and
Administer Tobacco Taxes
by Ayda Yurekli) to help
officials struggling to
Create a proper tax. In

it, the authors suggest a
combination of per-unit
and ad valorem taxes

to get the ‘best of both
worlds’ of taxation.



Figure 5.7
Linear functions and tax
incidence: cigarettes.

To learn more about
taxes, Visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 5.7.

To access Worksheet

5.2 on elasticity and tax
incidence, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.
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* Total tax revenue. The total tax revenue, shown by the areaa + b + e +{, is simple to
calculate. At $1 per pack, with 1080 packs sold, the total tax revenue generated is $1080.
Determining how much of the total tax was paid by consumers requires us to calculate the
consumer tax burden (area a +b).

* Consumer tax burden. The consumer tax burden is represented by the area a + b. The
price increased from $2 before the tax to $2.60 with the tax, indicating that consumers
are paying $0.60 of the $1 tax. Multiplied by the quantity sold of 1080, the consumer tax
burden is: $0.60 x 1080 packs = $648.

* Producer tax burden. Shown by the area f + ¢, the producer tax burden tells us the
amount of tax paid by producers of cigarettes. Since consumers paid $0.60 of the $1 tax
on each pack, producers paid the additional $0.40. Multiplied by the quantity sold of 1080,
the producer tax burden is: $0.40 x 1080 = $432.

* Effect on producer surplus. The loss of producer surplus is represented by the area
d + e+ f. We already know the area of f + e = 432, so we can add the area d, which is
0.5((1200 — 1080) x 0.4) = 0.5(48) = 24. Total surplus lost = 432 + 24 = 456. $456 of
producer surplus is lost due to the tax.

¢ Effect on consumer surplus. The loss of consumer surplus is represented by the area
a+b +c. We have already determined that a + b = 648. The area of triangle c is
0.5((1200 - 1080) x 0.6) = 0.5(72) = 36. Total surplus lost = 648 + 36 = 684. $684 of
consumer surplus is lost due to the tax.

* Welfare loss from the tax. Overall, the amount of both consumer and producer surplus
in the cigarette market falls because of the tax. The total loss of consumer and producer
surplus equals 684 + 456 = 1140. However, not all of this loss of welfare is lost to society,
since $1080 goes to the government as tax revenue, this should not be considered welfare
loss. Therefore, we can determine the net welfare loss by subtracting the increase in
government tax revenue from the total loss of consumer and producer surplus.

net welfare loss = 1140 — 1080 = 60

The $1 tax on each pack of cigarettes creates $1080 of government revenue, but imposes
aloss of $60 of welfare on society as a whole, since consumers and producers of cigarettes
lose more welfare than society gains in tax revenue. The greater portion of the tax is paid by
consumers, whose demand for cigarettes is relatively inelastic. Likewise, consumers suffer the
larger loss of welfare because of the tax. In the end, fewer cigarettes are sold at a higher price.



8 Try solving for P and Qp with the following linear supply and demand functions:
QS=—8+6P;QD=37—3P
9 Create a supply and demand schedule for prices of $0, $1, $3, $5, $7 and $9.

10  Plot the points for each curve.

11  Show the market equilibrium price and quantity.

12  Place a specific tax of $2 per good. Plot the new supply curve that is the result of the tax, labelling it ‘Syay.

13  Identify the changes in equilibrium price and quantity.

14 Show and identify the change in producer and consumer surplus, deadweight loss, and the area of the tax.

15 Calculate the amount of tax paid by consumers and the amount of tax paid by producers.

16 Calculate the total amount spent by consumers (a) before the tax and (b) after the tax.

17 Calculate the total revenue earned by producers (a) before the tax and (b) after the tax.

18 a Explain the connection between the tax burdens you observe here and relative elasticities of supply and demand.

b How would the value of b (for a linear demand function Qp = a - bP) need to change for a more elastic demand? For a
less elastic demand?

O Cigarette taxes by country, % of price.
80
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@ Subsidies

Learning outcomes

Explain why governments provide subsidies, and describe examples of subsidies.

Draw a diagram to show a subsidy, and analyse the impacts of a subsidy on market outcomes.

Discuss the consequences of providing a subsidy on the stakeholders in a market, including consumers, producers
and the government.

(HL only) Plot demand and supply curves for a product from linear functions and then illustrate and/or calculate
the effects of the provision of a subsidy on the market (on price, quantity, consumer expenditure, producer
revenue, government expenditure, consumer surplus and producer surplus).




per-unit
subsidy

GOVERNMENT INTERVENTION

As explained in Chapter 2 (page 46), a subsidy is a
payment made by the government to a firm for the
purpose of increasing the production of a good.
Governments may have several different motivations to
subsidize.

¢ To increase the consumption of some goods by lowering
the price. This might address a positive externality such
as the under-consumption of some healthcare services.

* To support a particular industry by helping with
production costs. The industry might be considered
critical for economic security — for example, steel —or
might be one of political influence.

Figure 5.8
Per-unit subsidy.

A subsidy is a payment O

from the government to
an individual or firm for
the purpose of increasing
the purchase or supply of
a good.

Figure 5.9 >

Subsidy: simple case.

Government’s view of o

the economy could be
summed up in a few short
phrases: If it moves, tax it.
If it keeps moving, regulate
it. And if it stops moving,
subsidize it.

Ronald Reagan, 40th
President of the United States
of America

To address a balance of payments deficit by increasing
export revenue. Subsidies may lower costs enough to
make a particular good more competitive on the world
market.

Oy
°

Subsidizing a product will cause the supply curve to shift right or downwards by the
amount of the subsidy. Firms find that their costs of production are lower at every price,
making production at every price more profitable. Therefore, supply expands and more is
produced at every price. Figure 5.8 (above) shows the supply shift for a per-unit subsidy.

A subsidy can have wide-ranging effects on consumers, producers, and even taxpayers.
To what extent does a subsidy lower the price? As with taxes, the ultimate effect on price,
quantity and other results depends on the relative elasticities of demand. Figure 5.9 shows
how a subsidy works generally.
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The supply curve shifts right or downwards by the amount of the subsidy. The price falls,
but only by half of the subsidy amount from Py to Pgyg, because the price elasticities of
demand and supply are roughly equal. Quantity sold and consumed increases, from Qg to
Qgup- Consumers spend less (and get more) than before. Before the subsidy, spending was
calculated by adding e + f +1 +j + 1. After the subsidy, spending is calculated by adding
i+j+k+1+m,for more product.

The subsidy increases consumer surplus because it lowers the price paid. Consumer
surplus increases froma +btoa +b + e + f + g. Producers benefit by receiving much more
revenue. Previously, they received only e + f + i + j + |. When subsidized, the producers get
b+c+d+e+f+g+h+i+j+k+1+m. However, the government pays significantly for
the subsidy:b+c+d+e+f+g+h.



We can calculate the amount of government expenditure on the subsidy.

Total subsidy:b + c+d +e+f+g+h = (P; — Pyup) x Qgug

19 Select a commonly used product and apply a per-unit subsidy to the market.

20 Using an appropriate diagram, show the effects of this subsidy on all the relevant
stakeholders (consumers, producers, government).

21 Did your results match those in the example above? They may be different if you drew
supply and demand with different relative elasticities.

22 Draw a diagram to show a subsidy placed on a good with PED lower than PES. How are
the results different from the simple case above?

23  Draw a diagram to show a subsidy placed on a good with PED higher than PES. How are
the results different from the simple case above?

The split-the-cheque phenomenon

Sometimes, industries actively influence political decisions to subsidize their industry even when there is little
benefit to the rest of society. In fact, they act in perfect accordance with economic theory of rational decision

making in the process. Unfortunately, this can lead to bad outcomes, when unworthy industries win massive

subsidies solely through shady political influence. Trying to reduce such subsidies is difficult, because although

the benefit to producers can be enormous, the costs are spread among all citizens, and tend to be rather small.
Economics writer Tim Harford has aptly characterized this type of poor incentive as the splitting-the-cheque

problem.

Why do you think Harford refers to this as the splitting-the-cheque problem?

Explain the poor incentives at work with the type of subsidy described above.

Subsidy and linear functions (HL only)

As we did with taxes, let’s now apply the theory of subsidies to linear supply and demand
functions.

Worked example

Let’s assume a supply and demand function for cotton, as follows:
Qp=30-4P
Qs=6+2P

Now solve for P and Qs.
6 +2P=30-4P

Simplify by subtracting 6 from each side.
2P=24-4pP

Simplify further by adding 4P to each side.
6P =24

Divide each side by 6.
6P|6 = 24/6

Thus,
p=4

To calculate the equilibrium quantity, we can substitute the price ($4) into each function.
Qp=30-4(4)=14
Q= 6+2(4)=14
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TABLE 5.2 MARKET SCHEDULE, COTTON
Price (P)/$ | Quantity demanded (Q,)/ Quantity supplied (Qs)/
millions kilos millions kilos
7 2 20
— 6 6 18
&
% 5 10 16
& 4 14 14
o
-z 3 18 12
g 2 22 10
]
= 1 26 8
0 30 6
Table 5.2 shows possible prices and the corresponding quantities
. ; . i . . for both supply and demand, computed through the above
0 5 _10 15 . 20 25 30 functions. This clearly establishes a market-clearing price at $4,
y gpP
kilograms / millions (Q) 1. .
where 14 million kilograms are sold.
A Figure 5.10 demonstrates the market equilibrium, using the supply and demand curves
Figure 5.10

Linear functions and market
equilibrium: cotton.

derived from the market schedule.

Let’s assume the government chooses to subsidize cotton production, with the goal of
making it cheap enough to export on global markets. The government wishes to pay
cotton producers $3 per kilogram produced and sold, so effectively, the producers will
now receive $3 more per kilogram produced than the price the consumers pay. The new
supply function is therefore: Qg = 6 + 2(P + 3). This can be simplified by multiplying 2 by (P
+3), to get

Qs =6 + 2P + 6. Simplify again, to get the new supply function: Qs =12 + 2P.

To find the equilibrium price after the subsidy is granted, we can set the new supply
function equal to the demand function and solve for P.

Worked example
12+ 2P=30—-4P

Simplify by subtracting 12 from both sides.
2P=18—-4P

Simplify again by adding 4P to both sides.
6P=18

Now divide both sides by 6 to solve for P.
pP=3

The new equilibrium price paid by consumers for cottons is $3. To determine the
equilibrium quantity of cotton produced, plug the new price into the supply and the
demand functions:

Qp=30-4(33)=30-12=18
Q=12+2(3)=12+6=18

18 million kilograms of cotton will be produced and sold after the subsidy, up from only
14 million before the subsidy. The price paid by consumers falls to $3, while the price
received by producers is the consumers’ price plus the $3 subsidy, $6.

The effect of the subsidy on market equilibrium price and quantity is shown in Figure 5.11.



As can be seen in Figure 5.11, the subsidy appears

to benefit both producers and consumers of cotton.
Consumers enjoy a lower price ($3) than before the
subsidy ($4) and consume a greater quantity (18 million
kg rather than 14 million kg). Likewise, producers are
able to sell their output for $3, but receive an additional
$3 subsidy, so the effective per unit price received by the
sellers is $6.

The increase in producer and consumer welfare can be
determined by calculating the change in producer and
consumer surplus resulting from the $3 subsidy.

subsidy

—¢3 )

price per per subsidy

Change in producer surplus. The increase in
producer surplus due to the subsidy is represented by
the area a + b (the area below the new price and above
the supply curve). To calculate the change in producer
surplus, we can find the area of the rectanglea+b + ¢
and subtract the area of the triangle c. The area of kilograms / millions (Q)
rectanglea+b+c=(6—4)x18=2x18=36.

The area of triangle c area is 0.5((18 — 14) x 2) = 0.5(4 x 2) = 4. The net change in A
producer surplus is therefore 36 — 4 = 32. Producer surplus increases by $32 million as a Figure 5.11

. Linear functions: cotton
result of the subsidy. S

Change in consumer surplus. The increase in consumer surplus due to the subsidy

is represented by the area e + f + g, since consumers now enjoy a lower price and a
greater quantity. To calculate the change in consumer surplus, we can find the area of
the rectangle d + e + f + g and subtract the area of the triangle d. The area of rectangle
d+e+f+g=(4-3)x18=1x18 =18. The area of triangle d is 0.5((18 — 14) x 1) = 0.5(4)
= 2. The net change in consumer surplus is therefore 18 — 2 = 16. Consumer surplus
increases by $16 million as a result of the subsidy.

Increase in total consumer and producer welfare. The subsidy increases cotton
producers’ and consumers’ total welfare by a total of $32 million + $16 million =

$48 million.

A subsidy appears to be a win—win situation. Both consumers and producers benefit. However,
we have not yet taken into account the cost the subsidy imposes on society as a whole, which
is the cost to taxpayers of subsidizing cotton growers. The total amount of the subsidy can be
easily calculated by multiplying the per-unit subsidy times the quantity of output.

Total cost of the subsidy. In Figure 5.11, the total cost of the subsidy is represented by
theareaa+b +c+d+e+f+g Thisisarectangle with a base of 18 million (the quantity of
cotton sold) and a height of 3 (the per-unit subsidy). 18 x 3 = 54. The total cost to taxpayers
of the subsidy is $54 million.

Net effect on welfare. Now we can determine whether or not the subsidy had a greater
benefit for cotton producers and consumers than its cost to taxpayers. The cost was

$54 million, but the benefit was only $48 million, so the net loss of welfare for society was
$6 million.

Deadweight (welfare) loss of the subsidy. The deadweight or welfare loss is
represented by the area of triangle ¢ + d. If you were to calculate this area, it would come
out as 6, representing the $6 million lost to society from subsidizing cotton producers.

Just like the tax on cigarettes, the subsidy for cotton growers creates a deadweight loss
for society as a whole. In this case, the taxpayer money used to subsidize cotton growers
exceeds the increase in cotton growers’ and consumers’ welfare by $6 million.
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To access Worksheet 9 This bar chart shows the percentage gross domestic product (GDP) given by various governments to subsidize
5.3 on letting markets agriculture in their country.
work, please visit www. ) ) L )
: Which countries subsidize their farms the most?
pearsonbacconline.com
and follow the onscreen On what basis did you answer question 17?
instructions. What other information would you need to be sure of your answer?

24 Try solving for P and Qp with the following linear supply and demand functions:
Qs=-3+4P;Qy=21-2P

25 Create a supply and demand schedule for prices of $0, $2, $4, $6, $8, and $10.

26 Plot the points for each curve.

27  Show the market equilibrium price and quantity.

28  Place a per-unit subsidy of $1 per good. Plot the new supply curve that is the result of the
tax, labelling it ‘Sgyg"

29 [dentify the changes in equilibrium price and quantity.

30 Show and identify the change in producer and consumer surplus, and the area of the
subsidy.

31 Calculate the amount of the subsidy paid by the government.
32 Calculate the total amount spent by consumers before the subsidy and after the subsidy.
33 Calculate the total revenue earned by producers before the subsidy and after the subsidy.

34  With the given demand function, what would happen to the diagram if the value of d (the
price coefficient) were greater, a number such as -5? How would this change the elasticity
of demand? How would it change the amounts of subsidy and producer revenue?




@ Price controls: maximum price controls

Learning outcomes

* Explain why governments impose price ceilings, and describe examples of price
ceilings, including food price controls and rent controls.

e Draw a diagram to show a price ceiling, and analyse the impacts of a price ceiling on
market outcomes.

e Examine the possible consequences of a price ceiling, including shortages, inefficient
resource allocation, welfare impacts, underground parallel markets and non-price
rationing mechanisms.

¢ Discuss the consequences of imposing a price ceiling on the stakeholders in a
market, including consumers, producers and the government.

e (HL only) Calculate possible effects from the price ceiling diagram, including the
resulting shortage and the change in consumer expenditure (which is equal to the
change in firm revenue).

While freely operating competitive markets have many virtues, there are situations where
the outcomes are not optimal for all the participants. In some of these situations, the
government enacts price controls to get different results.

P
Price ceilings

In this market situation, the government determines that there
is great potential for high prices, and makes a goal of keeping

prices low. Often governments take this step to make basic Pt

goods and services more affordable for poorer residents. Thus,
by preventing an increase, the government places a ‘ceiling’ on
the price of a good. Normally, the price would rise to Pg, and L S i
the market would clear. The price ceiling prevents this from
happening. Figure 5.12 demonstrates a maximum price that
has this effect. When the price ceiling prevents a price from

equilibrium

rising to a higher equilibrium, we call it a binding or effective
price ceiling.

Note: It is possible that some price ceilings are written into law
but are not in effect because prices have already fallen below the maximum.

Effects of price ceilings
Shortages

In Figure 5.12, at Py;4y, the quantity supplied is much lower (Qy), than the quantity
demanded (Qp). The artificially low price has caused more demand for the product, a
movement from Q; along the demand curve to Qp,. At the same time, producers cut
production in response to the lower price, moving down along the supply curve from Qg
to Qs. The distance between Qp, and Qg reflects a shortage of the good. If the price is kept at
Pyiax, there will be many left wanting the good who previously would have consumed it, as
well as new entrants to the market who will not access the good.

Figure 5.12
Price ceiling.

O A pmce ceiling (maximum

price) is a maximum
legally allowable price
for a good, set by the
government.



Figure 5.13
Price ceiling, black market.
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Rationing

Without price to guide the rationing of the good, consumers and producers will use

other means to determine who receives the product. Some methods of rationing include
government-created ration cards or vouchers, which may have their own system by
which consumers receive the product (perhaps ‘family size’ if the product is a staple food).
Waiting in line for a scarce good is common. Additionally, special barter deals may be
arranged with the seller, which effectively increase the price of the good.

Decreased market size

At the low maximum price, the output will be limited to Q, a decrease from Q. This means
less overall utility to consumers and producers, a decrease in overall market surplus.

Elimination of allocative efficiency

As described in Chapter 3 (page 69), allocative efficiency is achieved when marginal
benefits (MB) equal marginal costs (MC), which is when supply meets demand in
competitive markets. The price ceiling eliminates this efficiency. Now, the market price is
set by the government, not where MB = MC. Society is not producing enough of the good
with the price ceiling in place.

Informal (black) markets

The gap between Qg and Qp, creates a tension in the market. At Qg there are many
consumers who would be willing to pay more than Py, (some even more than Py), if only
Qg is on the market. Figure 5.13 suggests what may happen as a result of the price ceiling.

P4 S

equilibrium

shortage

QYO

Qe Q%

At Qg, the demand curve rises high above Py;x or Pg. This suggests that some consumers
have a strong incentive to pay more, informally or on the black market, to acquire the
good. With that in mind, it can be said that the supply curve shoots directly up at Qs. This
shows that the price could rise as high as that point on the demand curve. Thus, some
price ceilings may actually drive the price higher than the original equilibrium.



Top black market goods / billions US$ O

200

top black market goods / billions USD

www.havocscope.com

This bar chart shows a selection of the most-traded black market goods, ranked by the estimated value of trade.

Which of these goods are black market goods because of artificial price floors and taxes?
Which goods are simply banned or illegal?
What accounts for the size of some other markets, such as counterfeit drugs or web piracy?

Select three goods. Evaluate the free market view that each of these goods should be legal and/or traded
without price restrictions/taxes/government intervention.

Examples of price ceilings
Rice, bread and other staple foods

Price ceilings on these products can cause many of the effects we've just discussed,
including hoarding of basic food items. This can make black market prices actually exceed
those shown in Figure 5.13 because the expectations of a shortage will shift the immediate
demand curve outward.

Rent control

Some cities enact rent control laws to reduce the cost of housing for lower-income citizens.

Though well intentioned, the limitations of this policy have a wide range of effects. Renters
may bid the effective price higher by paying ‘key money’ or direct payments to the owner
outside the rental agreement. Another problem is that the overall amount of housing
drops, as a result of the policy, to Q. Renters in these apartments have an incentive to rent

In 2007, in the face of
rising prices, President
Mugabe of Zimbabwe
enacted price ceilings

on all food items. The
controls were intended
to help poor families but
they almost immediately
led to a huge shortage of
food. News reports told
of desperate citizens who
went so far as to kill and
eat a giraffe during the
period of price controls.
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out their units by ‘sub-letting’ at a rate somewhere between Py, and P, even though this
practice is illegal. Finally, owners have little incentive to maintain their buildings. With
their revenue limited by the price ceiling, they seck to maintain profits by reducing costs.

- This can lead to unsafe and poor-quality housing for the occupants.

To access Worksheet 5.4 O
on price controls and the

free market, please visit In rare situations, governments may be persuaded to solve the housing shortage caused by

www pearsonbacconline. rent control by subsidizing the market for low-income housing. In theory, this would shift

com and follow the . .1 . .

onscreen instructions. supply from Qg to Q; or beyond. This approach is likely to be costly, depending on the size
of the shortage in housing.

Housing subsidy

@ Price controls: minimum price controls

Learning outcomes

e Explain why governments impose price floors, and describe examples of price floors,
including price support for agricultural products and minimum wages.

¢ Draw a diagram of a price floor, and analyse the impacts of a price floor on market
outcomes.

¢ Examine the possible consequences of a price floor, including surpluses and
government measures to dispose of the surpluses, inefficient resource allocation and
welfare impacts.

e Discuss the consequences of imposing a price floor on the stakeholders in a market,
including consumers, producers and the government.

¢ (HL only) Calculate possible effects from the price floor diagram, including the
resulting surplus, the change in consumer expenditure, the change in producer
revenue, and government expenditure to purchase the surplus.

Price floors

In some instances, governments may artificially increase the prices of some goods and

A price floor is a minimum . . . .. . .
i resources. This form of price control is called a minimum price or price floor. The government

legally allowable price

for a good, set by the may believe the good is important or necessary, or it may be supporting employment in a

government. particular industry. The motivation and effects of a price floor more specifically depend on the
pA S good itself.

Figure 5.14 23 Figure 5.14 shows the effect of

Price floor. a price floor. Because the price

surplus

o aw established is artificially high

- S———"—— ,
MIN (raised from Py to Py ), the
quantity supplied increases,
p s market amovement up along the

equilibrium supply curve to Qg. Consumers

also respond, by reducing the
quantity demanded to Qp.
Normally, the price would drop
to P, and the market would
clear. The price floor prevents

D this from happening. The excess
Q Q Q Q supply at Py is called a surplus.




Some price floors may not be binding or effective if the market price is already above the
equilibrium.

Effects of price floors

Surplus

As shown in Figure 5.14, at the original equilibrium price there is no surplus because the
quantity demanded and supplied are equal. At Py, however, the quantity supplied, Qs, is
far greater than the quantity demanded, Qp, so there is a surplus in the market.

Reduced market size

Because only the amount Qp, will be purchased, the market size decreases. This reduces the
amount of consumer and producer surplus compared to the free market price and quantity.

Cost inefficiency

The higher price increases production from Qg to Qs —a level above what could satisfy
the market at the original equilibrium. Higher-cost production is inefficient, and uses
resources that could be devoted to other things.

Allocative inefficiency

The high price inspires producers to produce at a quantity of output at which marginal
cost is well above the marginal benefit, beyond where supply and demand meet. This
means the market overproduces, beyond the optimal point where MB = MC.

Informal markets

Firms may choose to sell their surplus at prices below equilibrium. This practice is illegal,
and will contradict the purpose of the price floor.

Examples of price floors

Agricultural price supports
Many countries want to ensure a stable domestic food supply and choose to subsidize their
agricultural markets with price floors called price supports. Price supports can be applied
to wide range of goods including corn, wheat, soybeans, milk, coffee, sugar and more.
These price supports are an attempt to raise farmers’ incomes by providing a better market
price. Figure 5.15 illustrates the benefits and problems posed by price supports. The policy
increases the per-unit price of sugar from Py to Pyyn. However,
in this example, the total revenue for producers has changed,
going from d + e to d + b. Consumers pay more and receive
less, as price has increased and the quantity consumed has
decreased. Consumer surplus has decreased froma +b + cto
merely a.

P4

MIN

There also remains the problem of what to do with the surplus
sugar. There are a variety of options. The government might
purchase the extra supply. Depending on the negotiated price
of that policy, it could be quite expensive, (Pyy * (Qs— Qp))-

It cannot reintroduce the good back onto the market as that
would destroy the minimum price. Instead, the government
could arrange for the surplus to be sold to another country.
However, countries that find their market flooded with cheap

P4+-—————— e ———

surplus

Figure 5.15
Price supports: sugar.

v

market
equilibrium

YO

sugar may protest that the extra product is being ‘dumped’ on
them. Some surplus can be distributed as a form of foreign aid,
although the outlets for this kind of offering are irregular. The

Qe
pounds / millions (Q)
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administrative cost of these policies can be high, especially if the goods require storage over a
period of time. Much of the surplus output may be destroyed —a clear waste of resources.

Despite the market distortion that takes place and mindful of the high costs of such

schemes, nearly all governments enact such policies with regard to agriculture. Countries

with the largest combinations of subsidies and price supports are under intense pressure

from poorer countries that cannot afford the lavish expenditure and waste involved.

Poorer countries hope to trade their agricultural goods freely with the richer countries, a
O hope that has dim prospects with these policies in place.

A minimum wage is a
form of price floor, a legal
minimum price for labour,

set by the government. Reformers and poverty activists have long cherished the minimum wage as a tool to raise
living standards among the poor. The idea is simple: raise the minimum pay for all workers,

and those earning the worst wages will be able to get basic

necessities. Figure 5.16 shows a minimum wage, where

Wi is the minimum price for labour (a wage is the price of

labour). This price floor also produces a surplus.

Minimum wage

P4 S

L

surplus

R e At Wy the price of labour is above the equilibrium, and the
quantity of labour demanded by firms has decreased, moving
up along the demand curve from Qg to Qp,. At the same time
the higher wage has brought new entrants into the labour
market, the quantity from Qg to Qg, who did not seek jobs

at Pg. The entire group, from Qg to Qp, will be unemployed.
Those still employed, the quantity Qp, do enjoy the higher
wages, although at the cost of what appear to be significant
trade-offs in the form of unemployment for the other
workers.

market
equilibrium

Q Q Q An additional effect of the minimum wage may be to
labour / hours (Q) increase the incentive for firms to illegally hire workers
A below the minimum wage. Firms may resort to hiring illegal

Figure 5.16 workers, typically migrants, for their cheapest jobs.
Minimum wage.

Fixed prices

Figure 5.17
Fixed prices: surplus.

Legal price controls are kept in place by the force of law and
government. In other instances, firms may set a fixed price
on their own, by agreement or custom. Depending on the
specific good being sold, the price may be fixed below or
above equilibrium. Price fixing is most commonly seen in
tickets for sporting events, movies, plays and concerts. The
amount supplied by the seating capacity is fixed, so supply is
completely inelastic. Demand, however, can vary significantly.
market The appetite for one movie compared to another or one
equilibrium concert compared to another can be so different as to cause a
shortage of tickets in some cases and a surplus in others.

Figure 5.17 shows what happens when the price is set too
high. At Py, the surplus of tickets (Qp, to Q) will not be sold.
What will happen next? Where possible, the extra seats will be
sold on the informal market to buyers willing to pay a price in
line with demand. Figure 5.18 shows the result of pricing too
low. More tickets than are available are demanded at Pyy. The

QvyO




shortage between Qg and Qy, is likely to be satisfied through P4 S
the informal market. Buyers along the demand curve
between Qg and Qp, are willing to pay above Ppx, and will
bid the price higher by making online offers or buying the
tickets more expensively outside the event itself.

Events like movies, which tend to have a single price,
often suffer these effects. Cinemas (movie houses) make
up for this by having multi-screen buildings, showing

a variety of films. Should the audience for one movie
shrink, they can move showings to a smaller venue inside
the building, freeing up the larger venue for the next big

;Y_JI

|
shortage |
blockbuster. :
|
In contrast, sporting venues, theatres and concert venues i B
are able to charge different prices for different seats, p QI )
E D

effectively discriminating between those at different points
(high and low) on the demand curve. To some degree, these
events can avoid the problem by having several prices. However, if the demand is simply too o

low compared to the supply, it’s time to move to a smaller stadium or concert hall Figure 5.18
P PPy : Fixed prices: shortage.

Quantifying the effects of price controls (HL only)

HL students need to be able to quantify the results of price floors and ceilings.

Price ceilings

Let’s start with a ceiling on the price of rice. This might be done to prevent starvation Figure 5.19
among low-income groups in some countries. Figure 5.19 shows the effects of maximum Price ceiling for rice.
price set for rice at $1 per kilogram. The equilibrium price is $2.00, at which price v

9000 kilograms of rice are sold. The price ceiling reduces the
price to $1, which increases the quantity demanded to

13 000 kilos. But at the same time it reduces the quantity S
supplied to 5000 kilos. Thus at the price-ceiling price, there is
excess demand of 8000 kilos.

Consumer expenditure and producer revenue (the same
amount in this case) before the price ceiling was $2 x 9000

= $18 000. With the price ceiling, consumer expenditure/
producer revenue will be $1 x 5000 = $5000. Thus, consumer
expenditure/producer revenue has fallen by $13 000. There is
also considerably less rice sold on the market.

equilibrium

price per kilo/ $ (P)

e it

To fill the gap in demand, the government could pay a [ YNR 1 . A—
subsidy to producers. This subsidy must shift supply far
enough to the right to meet the quantity demanded at $1,
which is 13 000 kilos. It must, therefore, make up the gap of

|

excessidemand

[0 o E——

8000 kilos. Figure 5.20 (overleaf) demonstrates the shift. 9 13

To find the per-unit amount necessary to fill the gap, kilos / thousands (Q)
calculate the distance between the old supply curve S, and the new supply curve Sqz

at 13 000 units. In this case, the per-unit amount would be $2.75 — $1 = $1.75 per unit.

The total amount of the subsidy is calculated by multiplying the per-unit amount by the

number of units to be subsidized (here, 13000): $1.75 x 13000 = $22750.
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Figure 5.20 )
Price ceiling and subsidy for
rice.
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If this option seems too costly, the government could directly provide the good. In this
case, the government would have to establish its own rice-growing farms. In either case,
it is reasonable to consider the significant opportunity cost of allocating government
resources in such a manner.

Price floors

Now let’s assume that the government has set a price floor for milk. This might be done
to protect the income and employment of the country’s dairy farmers. Figure 5.21
shows the effects of a minimum price for milk set at $3 per litre. The equilibrium price
is normally $2, at which price 18 000 litres of milk are sold. The price floor raises the
price to $3, which increases the quantity supplied to 24 000 kilos. But at the same time
it reduces the quantity demanded to 16 000 kilos. At the price-floor price, there is an
excess supply of 8000 litres.

Figure 5.21 > ?
Price floor for milk.

excess supply
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Producer revenue and consumer expenditure are the same here. In this case, producer
revenue/consumer expenditure before the price floor was $2 x 18 000 = $36 000. Now it
is $3 x 16 = $48 000. Milk producer revenue has increased by $12 000, which explains the
popularity of price support schemes for the favoured producers.




The excess supply can be managed in several ways.

¢ The government could throw out the excess milk. However, the waste might be
politically and ethically objectionable, and producers would still be losing revenue.

The government might dump the excess product onto foreign markets. A product

like milk spoils easily, so this is not so easy to do, and is a better solution for storable
commodities like corn or wheat. But even if it were possible, the price would probably
be very low, and the dumping might harm trade relations.

The government might buy up the surplus. In this case, the government must pay the $3
price-floor price, and buy the difference between quantity demanded (16 000 litres) and
the new quantity supplied with the price floor (24 000 litres). Thus the cost would be

$3 x 8000 = $24 000. Like any decision to intervene in the market, the government must
weigh the opportunity cost of such expenditure. The decision to support one industry
will limit the government’s ability to provide other services such as education and
healthcare.

35 Select a product and create a market supply and demand diagram.
a Show the equilibrium price and quantity, and set a binding price ceiling.
b Calculate the change in consumer expenditure/producer revenue.

c Identify and calculate the government subsidy expenditure needed to eliminate the
shortage.

36 Select a product and create a market supply and demand diagram.

a Show the equilibrium price and quantity, and set a binding price floor.

b Calculate the change in consumer expenditure/producer revenue.

c Identify and calculate the government expenditure needed to eliminate the surplus.
37 Explain how a maximum price policy gives rise to a shortage.

38 Using an appropriate diagram, explain the effect of a maximum price on goods with
highly elastic demand and supply.

39 Using an appropriate diagram, explain the effect of a maximum price on goods with
relatively inelastic demand and supply.

40 Explain how a minimum price policy gives rise to a surplus.

41 Using an appropriate diagram, explain the effect of a maximum price on goods with
highly elastic demand and supply.

42  Using an appropriate diagram, explain the effect of a maximum price on goods with
relatively inelastic demand and supply.

43 How does the price system ‘go around’ the policy goals of price controls through
informal markets?

44 What is the effect of price controls on allocative efficiency?
45 Evaluate the effectiveness of price supports.

46 Evaluate the effectiveness of rent control.

@)

To access Worksheet
5.5 on price controls,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

To learn more about
price controls, visit www.
pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 5.2.




GOVERNMENT INTERVENTION

=
To access Quiz 5, an O PRACTICE QUESTIONS

interactive, multiple-

choice quiz on this 1 Explain, using a diagram, the effect of a specific tax on various stakeholders.
chapter, please visit (10 marks) [AO2], [AO4]
www.pearsonbacconline. 2 Explain, using a diagram, the effects of a per-unit subsidy on various stakeholders.

com and follow the
onscreen instructions.

(10 marks) [AO2], [AO4]
3 a Explain the concepts of maximum and minimum price controls. (10 marks) [AO2], [AO4]

b Evaluate the idea that government intervention in the form of price ceilings and price
floors is well intentioned, but often leads to undesirable side effects. (15 marks) [AO4]
© International Baccalaureate Organization 2004

4 a Usingan appropriate diagram, explain the likely effects of an decrease in the
maximum price set for petrol (gasoline), which is already set below the market price.
(10 marks) [AO2], [AO4]

b Evaluate the effects of this kind of government intervention into the market for petrol.
(15 marks) [AO3]

5 a Usingadiagram explain the effect on various stakeholders of a high specific tax on

alcohol. (10 marks) [AO2], [AO4]
b Evaluate the effectiveness of a policy that would impose substantially higher levels of
taxation on the sale of alcohol. (15 marks) [AO3]

© International Baccalaureate Organization 2004 (part b only)




6 MARKET FAILURE

The meaning of market failure and
externalities

Learning outcomes

e Analyse the concept of market failure as a failure of the market to achieve allocative
efficiency, resulting in an over-allocation of resources (over-provision of a good) or an
under-allocation of resources (under-provision of a good).

e Describe the concepts of marginal private benefits (MPB), marginal social benefits
(MSB), marginal private costs (MPC) and marginal social costs (MSC).

e Describe the meaning of externalities as the failure of the market to achieve a social
optimum where MSB = MSC.

4 who pays for industrial
pollution like this? In a way,
everyone does, which is a
clear case of market failure.

Meaning of market failure

We have so far looked at how effective markets can be in bringing society what it wants
with efficiency. However, the strict conditions that apply for the theory to work may not
always be in effect. When real-world conditions cause markets to function inefficiently,
market failure has occurred. Market failure is any situation where the allocation of
resources by a free market is not efficient. These situations, from society’s viewpoint,
could be improved on if resources were allocated differently. Market failure is most often

associated with market power, asymmetric information and externalities. I
Market failure is any

First, it is important to remember that markets function quite well if left free and situation where the
competitive. Consumers enjoy allocative efficiency, and large amounts of producer and E”OC?“O” of rkeso,“rces
consumer surplus are produced. You will recall that the supply and demand curves ef?iiiefté mareLiEnot
explained in Chapter 2 also represent the marginal cost (MC) and marginal benefit (MB)
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Figure 6.1 | 2
Community surplus.

To learn more about
market failure, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 6.1.

curves. Furthermore, allocative efficiency is achieved where marginal benefits equal
marginal costs: MB = MC. Normally, this is where supply meets demand. We can now
expand the idea of marginal analysis to include society’s benefits and costs, and so MB
becomes MSB (marginal social benefit) and MC becomes MSC (marginal social cost).

Figure 6.1 shows the supply (MSC) and demand (MSB) curves at market equilibrium. At

P and Qg, to produce any greater quantity would cause costs to exceed benefits. Any less
output, a quantity to the left of Qg, and some portion of consumer/producer surplus is left
unenjoyed. Therefore, the equilibrium point results in what economists call a maximum
of community surplus, where community surplus is the combination of producer and
consumer surplus.

2 S=MSC
(marginal
social cost)

consumer surplus

producer surplus

consumer surplus + producer surplus
community surplus (P)
A
©
|

D =MSB
(marginal social
(3 benefit)

At this normally functioning competitive market equilibrium, economists argue that there
exists a state of Pareto optimality. ‘Pareto optimal’ refers to a market situation where no
one can be made better off without making someone else worse off. Look again at Figure
6.1. There are no other possible combinations of price and quantity that can improve one
group’s situation without hurting the other. If the price were higher than Pg, consumers
would be worse off. If price were below P, producers would be worse off. If the quantity
produced were greater than Qg, society’s costs (MSC) would be greater than its benefits
(MSB), so everyone would be worse off. If the quantity were less than Qg, some amount of
community surplus would be lost. Thus, maximization of community surplus achieved
at Py and Qg, where MSB = MSC, is synonymous with Pareto optimality, and is also called
social efficiency.

Competitive markets provide Pareto optimality by maximizing community surplus.

These markets also tend to be allocatively efficient, delivering the goods society wants

by matching MSB and MSC. However, markets often do not meet the conditions of free
competition, and we admit that markets can fail. When resources are not allocated in an
optimal or socially efficient manner, this is called market failure. When this occurs, it is left
to governments to address the problem to help society get the most from its resources.

This chapter considers various forms of market failure and evaluates the solutions most
often proposed to deal with them.

Types of market failure:

* negative externalities (of production and consumption)
* positive externalities (of production and consumption)



* lack of public goods

* common access to resources and threat to sustainability
* asymmetric information

* abuse of monopoly power.

Meaning of externalities

We have made the assumption that marginal benefit and marginal cost can now be viewed
more broadly, going beyond the individual and incorporating all the costs and benefits to
society. When true, it is said that the marginal social costs and marginal social benefits are
taken into account. For example, consider the purchase of a simple good like a pencil. If the
buyer enjoys all the benefits of the pencil, we can assume that his or her private enjoyment
represents all of society’s enjoyment. And if the producer of the pencil pays all the costs
associated with making the pencil, his or her cost is the same as society’s cost.

However, there are many instances where someone outside of a transaction, a third party,
may suffer the costs or enjoy the benefits of someone else’s transactions. When this occurs,
it is called an externality. Someone outside the original transaction is being affected by it,

either positively (enjoying benefits) or negatively (suffering costs). A oxternaliv |
n externality I1s a

When the side-effects are good, it is called a positive externality. When the side-effects transaction where
are bad, it is called a negative externality. Another term for externality is ‘spillover, which SOMECE Oltlhe I thafﬁ the
_— . . t
suggests that costs or benefits have gone beyond the initial actors in the transaction. Thus, buyer or seller a third
. . . ) . party), experiences a
someone suffering the effects of a negative externality may be paying some of the spillover benefit or loss as a result
costs. Someone feeling the effects of a positive externality is enjoying spillover benefits. of the transaction.

When an externality occurs, there is a difference between society’s experience and that of
the individual firm or consumer. No longer can we assume that the private benefit is equal
to society’s benefit. For example, in the case of a positive externality, the utility experienced
by someone is only part of the overall benefit to society. Others share in the enjoyment of
the good as well. Therefore it is possible to say that marginal social benefits of the good are
equal to the private benefit plus the additional amount of beneficial externality. Figure 6.2
demonstrates the idea of externalities in terms of spillover costs and benefits.

Positive externality Negative externality ‘ Figure 6.2
Social benefits and social
external costs COStS.

external benefits

social social
benefits = costs =
private benefit private cost
No externality No externality
social private benefits social

benefits = = all benefits Cheie private costs = al| costs




Marginal social benefit

is all the utility or benefit
derived from the use of a
good, including benefits

to the consumer and the
rest of society.

Marginal private benefit
is the benefit derived
exclusively by the
consumer of a good.

Marginal social cost is all
the cost incurred from

the production or use of
a good, including costs to
the producers and the rest
of society.

Marginal private benefit
is the costs of a good
suffered solely by the
producer.
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We can also summarize the concept mathematically.

Where there are externalities:
* social benefits = private benefit + external benefit
* social costs = private cost + external costs.

Where no externalities exist:
¢ social benefits = private benefits
* social costs = private costs.

Furthermore, externalities of both types can occur in the course of the production or
consumption of a good. This makes four types of externality:

* negative externality of consumption — use of a product creates spillover costs to others

* negative externality of production — making of a product creates spillover costs to others

* positive externality of consumption —use of a product creates spillover benefits to others

* positive externality of production —making of a product creates spillover benefits to
others.

@ Negative externalities

Learning outcomes

e Explain, using diagrams and examples, the concepts of negative externalities of
production and consumption, and the welfare loss associated with the production or
consumption of a good or service.

e Explain that demerit goods are goods whose consumption creates external costs.

e Evaluate, using diagrams, the use of policy responses, including market-based
policies (taxation and tradable permits), and government regulations, to the problem
of negative externalities of production and consumption.

Negative production externalities

Sometimes, the most innocuous products cause problems for other people. Not for the
consumer, who enjoys using it, nor for the producer, who is paid for it. Third parties,

who had no part in the transaction, suffer costs ranging from the small to the very large,
from lost money to poor health. These production costs are called negative production
externalities. Beyond private costs, the external costs suffered by others increase the overall
social costs, as seen in Figure 6.2 above.

There are many examples of negative production externalities.

* Nearly all school and office furniture contains wood particle board. This board is made
from large amounts of processed pieces of wood, pressed into shape and held there by
strong chemical glues and hardeners. The use of these glues and chemicals may cause
workers’ health to diminish, and create waste products that are difficult to eliminate.

 Coal is produced with significant air pollution as a by-product, along with the deaths of
hundreds of miners working in dangerous conditions every year.

¢ Oil production appears to be getting more and more costly, as spills and refinery
pollution cause significant external losses worldwide, not to mention the depletion of
reserves.



Using supply and demand with marginal analysis, it is possible to represent negative
production externalities using a typical market diagram (Figure 6.3). Note that the supply
curve has been split. Marginal private cost (MPC) is another name for the supply curve
representing the costs paid by the firm to produce. However, making particle board incurs
costs suffered by others, so the cost to society, marginal social cost (MSC), is higher than
the private cost.

MsC 4 Figure 6.3
P Negative externality of
S = MPC production.
welfare loss
P¥ e
1
1
1
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At the free market equilibrium of Py, quantity Qg is produced. At that quantity, the external
costs to society are quite high, represented by the distance between points a and b. This
implies that if the good were priced to cover all of the relevant costs, the price would be
much higher. In fact, the entire MSC curve lies above the MPC curve, showing that the
private costs of production are less than the costs to all of society at every price.

This is not a shift to the left of the supply curve, merely a more accurate representation of
the full costs of production. You could refer to the MSC curve as the ‘true’ supply curve
because it shows all the costs to society.

Moreover, if the marginal social costs are the accurate costs to society, the intersection of
MSC with the MSB curve should provide the optimal equilibrium point, the best allocation
of resources, at the point where MSC = MSB. The socially efficient price and output would
be P* and Q*. When all the costs are added into the process, it appears that the optimal
amount of production is Q*, significantly less than Q. We can also conclude that the
equilibrium price would be higher, at P*, than the current free market price of Py.

This implies that goods whose production creates a negative externality are overproduced,
and are sold at prices that are too low, or below what the market would show if all costs
were added in. Furthermore, because production is not where marginal costs are equal to
marginal benefits, resources are being misallocated. The distance between MSC and MPC
at Qg represents the marginal negative externality at that point. If the optimal output and
price are Q*P*, then the production beyond that amount produces the negative externality,
shown by the area of the shaded triangle. Economists refer to this area as a welfare loss.

Potential solutions
Taxes

Some governments choose to tax the product that produces the externality. A tax of this
sort will shift the MPC curve to the left. Figure 6.4 (overleaf) shows the possible effects
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of a tax on particle board. Supply shifts to the left, raising the price to Prsx, and reducing
the amount consumed to Qr,x. This tax covers only a portion of the externality costs.
The welfare loss triangle is still present, though significantly reduced. In sum, prices have
increased to nearly the optimal market price, and quantity has decreased to nearly the

optimal quantity.
Figure 6.4 >
Tax applied to negative MSC
externality. S=MPC,,

S=MPC

welfare loss

Debate over carbon O

tax has raged in many
developed economies
for the last 20 years.
Since it became clear
that industry’s emissions

of carbon dioxide were D =MSB
contributing to global o 0 0
warming, governments Q E

have tried to develop ™

tax schemes to reduce Some advantages of this approach are that it:

these emissions. Not
surprisingly, industry’s
response has been

¢ reduces the size of the externality (shaded triangle box)
* ‘internalizes the externality,’ by compelling producers and consumers to pay the costs

overwhelmingly of their transaction

negative. As a result, * brings output down towards the optimal level, Q*.

comprehensive

agreements across the EU Disadvantages of the approach are that:

and especially for the US * assessing the magnitude of the externality is extremely difficult; governments and firms
e /et 10 efgpan. normally hire cost-benefit analysts to determine this

¢ determining the appropriate tax amount is a challenge
¢ taxing the good may not deter pollution, only reduce it.

Legislation and regulation

Governments can enact laws to deter production of products or services that cause harm
to others. It may force cleaner production with improved technology or order the firms
to reduce the amount of the good actually produced. In any case, the effect would be to
reduce the size of spillover costs, likely moving MSC closer to MPC. It may also move

the MPC to the left, decreasing supply because the new technology will increase costs

of production. This can be very costly to implement. To enforce their regulations, the
government must then create an agency or office to monitor and enforce compliance
with the rules. Again, determining the value of pollution losses can be very difficult. The
complexity of such lawmaking and enforcement is very challenging.

Furthermore, there is a cost to government resources, as well as the cost firms will spend
on meeting the regulation requirements. Disputes between governments and firms often
incur extra costs in legal expenses as well. The extreme course is an outright ban on the
good. This would eliminate the externality. But this extraordinary measure is likely to
destroy the market completely, as well as all previous community surplus in the process.
Bans incur major opportunity costs in terms of lost market benefit.




Tradable permits

As a special category relating to sustainable development, tradable permits are discussed in
detail later in this chapter (page 141).

Negative consumption externalities

Spillover costs can occur on the consumption side as well. In these cases, a person’s use of
a product affects others adversely. A surprising number of products create obvious third-
party costs:

» smoking

¢ alcohol consumption

* gambling

* automobile use.

Recently, some have argued that the consumption of high-fat diets, which contribute

to heart disease, constitutes the same kind of consumer spillover cost. In the case of a
negative externality of consumption, the costs are seen on the marginal benefit curve.

While this may seem counter-intuitive, remember that this is a consumption externality
and, therefore, it is the demand (or consumption) side where the costs occur. For negative
externalities of consumption, the marginal social benefits are less than the benefits enjoyed
by the private consumer. In other words, the benefit of a cigarette that is enjoyed by the
smoker is greater than society’s benefit. This is because the smoker is a part of society, so
their enjoyment is part of the total. But others will eventually pay some of the costs of this
smoking (in higher insurance premiums or taxes for government health programmes).
This cost to others actually reduces the overall benefit to society. Figure 6.5 shows the
negative externality where marginal social benefit falls below or behind the marginal

private benefit. .
< Figure 6.5
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Automobile use creates negative externalities of consumption with noise pollution, air
pollution, and car accidents. In fact, in the developed world, death in traffic accidents is
consistently ranked in the top 10 causes of death. At the same time, cars tend to be one of
the most income-elastic goods (Chapter 4, page 87). As people’s income rises a little, their
propensity to buy cars rockets upwards. So, as the ranks of developed countries grow, we
can expect the size of this externality, in global terms, to grow as well. Figure 6.5 shows
the actual price and quantity at P; and Qg, and the optimum price and quantity at P* and
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Q*, where marginal costs and benefits to society are equal. If the market were able to
incorporate all the associated costs of car consumption, it would demand fewer cars at Q*
and would value them less, at only P* per car.

In reality, marginal private benefit is greater than (and to the right of) marginal social benefit,
reflecting the greater benefit enjoyed by private car users than the benefit enjoyed by society
overall. With all of the respective costs and benefits in mind, we can say that there are too
many cars produced and too many consumed. The shaded triangular area shows the area of
welfare loss, resulting from problems that third parties will pay for eventually.

L
Worldwide, car crashes kill ’ 6

more people than war. How far
will society go to address the
problem?

J
z

According to a World Health Organization/World Bank report The Global Burden of Disease, deaths from non-
communicable diseases (or other social problems) are expected to climb from 28.1 million a year in 1990 to 49.7
million by 2020 - an increase in absolute numbers of 77%. Traffic accidents are the main cause of this rise. Road
traffic injuries are expected to take third place in the rank order of disease burden’ by the year 2020.

RANKING OF CAUSES OF DEATH

Cause of death Position in rank order (1990) | Position in rank order 2020 (projected)
road traffic accidents 9 3
war 16 8
self-inflicted injury 17 14
violence 19 12

Interpret the citation of an increase of 77% in traffic deaths. To what extent is this statistic worrisome?
® Is there more or other types of information that could be useful in understanding the issue? Explain.
* Evaluate some of the possible solutions to this growing problem.

® As poorer countries race to catch up with richer ones in terms of car consumption, to what extent is it
ethical to limit car consumption in poor countries?

Consider the way we have come to understand this issue. How does our perception of it change based
on way of knowing about it? How would our perception change based on whether we have:

a seen the statistics cited above?

b suffered from a traffic accident ourselves?

c lost someone close to us in a car accident?




Potential solutions
Legislation and regulation

Governments can ban the consumption of goods with high spillover costs to society.

And many governments do indeed deem certain activities illegal for just this reason. They
may limit behaviours such as consumption of alcohol or use of phones while driving, or
require new residential buildings to have garages and car parks. Children are banned from
smoking in most countries, and the consumption of many drugs is heavily regulated.
Drug use, prostitution, gambling and other activities with the potential to harm others are
widely banned in many societies.

Goods that have a long cultural history of acceptable use may be limited or restricted by
legislation, rather than being banned completely. Bans on alcohol, especially in countries
where its use is common, have typically failed dramatically. Strict enforcement of drinking
laws (in relation to driving and underage consumption) reflects a more modest limit on
alcohol use, and an attempt to reduce the costs specifically.

It is difficult to imagine a ban on, say, car use because the good seems so vitally important
to modern life. However, in several congested major cities, governments allow car use only
on alternate days of the week, in effect banning use half of the time. As you might expect,
this kind of restriction is subject to major deception by drivers who find ways around it.
More likely, governments will attempt to reduce the externalities by limiting emissions,
encouraging alternative methods of transport, limiting sound pollution, and so on. It goes
without saying that the greater legal restrictions on the production of a good, the greater
the costs of production, as well as the more bureaucracy required to enforce the laws.

Taxation

In an attempt to ‘internalize the externality, governments may also choose to tax the good.
This should compel the market actors involved to pay the costs to society instead of the
third parties. A tax would increase the MPC and shift private supply to the left. This has the
beneficial effect of reducing consumption, perhaps to some point close to the optimum
level of Q*. This result would, of course, depend on an accurate assessment of the external
costs and an equally accurate application of the tax. In this desirable but somewhat unlikely
case, MPC shifts back to intersect exactly at Q*, decreasing the amount sold and raising the
market price to Prax. Figure 6.6 shows the supply curve shifting backwards by the amount
of the per-unit tax, from S to Stax. This brings the market to Pr,x and Qrax, in line with the
optimal amount of output at Q*.

P Six S=MPC <« Figure 6.6
=MSC Taxing a negative
consumption externality.

per-unit tax

per-unit
tax E

P¥ e —




Figure 6.7
Advertising and negative
consumption externalities.

Maize is usually a food
Crop ...
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Advertising and persuasion

Governments can also attempt to persuade consumers to change their behaviour. Most
often and most expensively, this is done through advertising the negative effects of the
product to discourage further use. This method has been used to discourage smoking,
drinking and driving, littering, the sale of endangered species, and to encourage recycling,
among many other examples. In combination with activism and legal changes, advertising
can be effective at changing the value that consumers place on a good. And, in turn, they
may switch to other products that serve the same ends (e.g. public transport in the case of
automobiles) or merely reduce their consumption, shifting demand left in either case.

Figure 6.7 shows the effect of a decrease in demand on the negative externality. The
government has advertised the virtues of public transport compared to driving your own
car. Advertising shifts private demand (MPB) to the left as consumers find the product less
desirable. This brings the equilibrium price and quantity closer to the socially optimal P*

and Q*.

p S=MPC
=MSC
welfare
loss
MPB

The price decreases, as does quantity consumed, with perhaps less direct market
interference than a specific tax. The area of the welfare loss has shrunk as a result.
However, changing attitudes through advertising can be expensive, especially in an age

of fragmented and narrowly cast media messages. For example, how does advertising
reach smokers? The media available include television, billboards, web advertising, social
networking, radio, and so on. Officials must weigh the opportunity cost of such expensive
campaigns against the social good that can be achieved.

An externality challenge: food or fuel

The negative externalities associated with car
emissions are well known: carbon dioxide gas
and carbon monoxide gas are the primary
pollutants from cars. Carbon monoxide
is very poisonous because it prevents the
blood from carrying oxygen round the body
(without oxygen, you die). The American Lung
Association says that in 1998, 30 000 people in
the US died as a result of car emissions. With
. but some farmers grow it this in mind, scientists and business leaders have
for biofuel. ;

sought cleaner-burning car fuels.



One category of these fuels is called biofuels because their primary source is some form of
biomass, as liquid, solid or gas. One such plant fuel, ethanol, is an alcohol added to normal
gasoline by government requirements. In the US, up to 10% of gasoline bought at the pump
is ethanol. In Brazil, 25% of all gasoline is ethanol. But ethanol may be more expensive to
produce than gasoline. Recent debate has focused on the environmental costs of the extra
corn production used in the production of ethanol. Often these crops are subsidized as
well, adding to their overall costs.

Increasingly, environmentalists point out that the use of fertilizers and degradation of soil
resources may outweigh the benefits of the cleaner fuel.

The food price crisis of 2007 and 2008 revealed another problem with ethanol: it reduces
the amount of food available for human consumption. Ethanol can be made from corn,
sugar cane, potatoes and other common foods, and ethanol markets may pay more for
such crops than the food markets. The amount of land available for growing food crops is
also reduced.

As prices for food rose during this period, nutrition levels reached critical levels in some
countries. This has led some economists to note the conflict between food and fuel needs.
If current trends continue, it is possible that the world will go from producing a net surplus
of food to a net deficit. Experts worry these policies will result in a humanitarian disaster.

1 Using an appropriate diagram, explain the externality associated with car emissions.
2 Using an appropriate diagram, explain the externality associated with food production.

3  Evaluate the dilemma and solutions posed by ethanol use for biofuels.

@ Positive externalities

Learning outcomes

e Explain, using diagrams and examples, the concepts of positive externalities of
production and consumption, and the welfare loss associated with the production or
consumption of a good or service.

e Explain that merit goods are goods whose consumption creates external
benefits.

e Evaluate, using diagrams, the use of government responses, including subsidies,
legislation, advertising to influence behaviour, and direct provision of goods and
services.

Positive externalities of production

The production of some goods creates positive spillover effects, creating benefits for third
parties. At first glance, these may appear to be rather rare compared to the other types of
externality.

* Tree farms created for the production of wood oxygenate the atmosphere to everyone’s
benefit.

=

O

The world's largest
producer of ethanol is
Brazil, where the large
sugar cane harvest is

used to produce a cheap,
clean substitute for petrol.
In the US, most ethanol
comes from maize, which
is far less clean and more
inefficient as a fuel source.
Despite Brazil's clear
comparative advantage in
ethanol production, the
US imports little or none
from Brazil. This is due to
protectionism (Chapter
21).

To access Worksheet

6.1 on the market and
pollution reduction,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.
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Figure 6.8 B
Positive externality of
production.

A school placed in a neighbourhood may improve the property values of families with
no children in school.

* Workers trained by one company can be hired by another which enjoys the benefits of
the training.

* Research and development by one firm can be used by another to make further
advances in a particular field.

* Software companies create new technologies that may not succeed on their own but
inspire others to create valuable new products by imitation.

In all of these cases, the company, in producing one good, benefits others beyond itself and
the customer.

In Figure 6.8, the positive externality of production is shown as a gap between social costs
and private costs on the supply side of the transaction. Marginal social cost, the true cost
to society, is lower at every point than the private cost experienced by firms. Thus, at the
market equilibrium of Py, there appears to be too little being produced. At Pg, the MPC
indicates private costs at point a, where the MSC indicates costs to be much lower at
point b. This suggests that more could be produced, and society would enjoy the extra
benefits of that production, shown by the blue triangle as ‘potential welfare gain.” As
production continues beyond Qg the gap between private costs and social costs narrows,
to the point of P* and Q*, where MSC = MSB, and output is at its optimal point.

S=MPC

MsC

potential welfare

gain

D =MSB

Potential solutions
Subsidies

The government can actively encourage extra production by the payment of subsidies. This
may occur in the form of a lump-sum payment to the industry, or more commonly as a
per-unit subsidy (Chapter 5, page 108). The goal would be to push MPC outwards towards
the production of the socially optimal Q* units of output. The subsidy, however, is paid

by tax revenue, and is drawn from other areas of the government budget. So again the
opportunity cost of using these resources must be considered. Subsidies of this kind can be
very expensive.

In Figure 6.9, the subsidy shifts MPC to the right by exactly the amount sufficient to
encourage production to the optimal point, Q*. This lowers the price to P* and allows more
consumers to enjoy the product. This example is dependent on an accurate assessment of



the value of the positive externality, as well as the expert designation of the subsidy amount.
Furthermore, the granting of such subsidies can create a political problem. Other firms may
see an opportunity to be subsidized, which may lead to a barrage of appeals to government
for subsidies on the basis of the external benefits their product creates.
S=MPC L Figure 6.9

Subsidy solution to positive
production externality.
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State provision of the article

In the case of worker training or tree farming, the government may decide to provide
directly the good creating the positive externality. For example, states can build and staff
worker-training centres to provide the same training experience that private firms offer.
However, this can be costly and depends on government accurately predicting the needed
training shortage areas. Governments can devote large areas of public land to oxygen
production through tree farming or the protection of national forests or national parks,
but these decisions are subject to the same questions about the true value of the externality,
and the opportunity cost of using resources in such a fashion.

Positive externality of consumption Figure 6.10

. . . . Positive consumption
The consumption of some goods can create benefits to third parties. Additional years —

of education, it is said, create strong spillover benefits for the rest of society. With more v

education, a person is more likely to be a skilled and S = MPC
productive member of the workforce. Their income will P =MSC
provide tax revenue, and they are relatively less likely
to engage in criminal activity. Since these are benefits potential welfare gain
potentially enjoyed by the whole of society, we can say

that the social benefits of education exceed the private

benefits. In other words, MSB will be greater than MPB.

This is shown in Figure 6.10. P9

Left alone, the market will produce Qg worth of

education at a price of Pg. The optimal production, P
however, appears to be at Q* with a price of P*, where

social costs and benefits are equal. Thus, the free market

will not produce enough education by itself. And, if

society’s true value for education were included, if

demand were reflected in the MSB curve, the demand
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Figure 6.11 >
Subsidy of education.

and, therefore, the price would be higher than it is. Society would gain considerably by
consuming more education. The amount of the potential gain in welfare is shown by the
shaded triangle.

Potential solutions
Subsidies

Governments might subsidize the good to make it more affordable. They can and often

do subsidize education. Public education of children to a certain age is common in many
countries. In this case, government directly provides the good. A less extreme approach
encourages education by paying for the majority of costs, leaving extra costs to be paid

for by families. In any case, the effect of this government intervention is to subsidize
education, shifting the private supply curve (MPC) to the right. Figure 6.11 demonstrates
the effect of a subsidy on private consumption externalities. If we assume the subsidy is
paid to schools on a per-unit basis, MPC shifts right by the amount of the subsidy, lowering
the price of education and increasing its availability.

S=MPC
P = MSC
potential welfare gain ) )
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The new equilibrium is at the socially efficient quantity of students, Q*. Schools receive
revenue equal to what would be received at P*, but the difference between Py and P* is
provided by the per-student subsidy. Subsidies to education are popular. Their expense is
considerable, however. Political debates over education often revolve around the amount
of the subsidy rather than whether or not to subsidize at all. Thus, the opportunity costs of
such subsidies must be weighed against the relative merit of the good.

Education subsidies can also be delivered to consumers in the form of tuition ‘vouchers’ that
allow families to spend their subsidy on the school of their choice, private or public. In this
case, demand (MPB) would shift to the right, encouraging more consumption of education.

Advertising

To encourage consumption, governments can advertise the benefits of positive
consumption externality goods. For instance, the consumption of most healthcare goods
tends to benefit the rest of society. This is most acutely true in the area of communicable
disease and illness, but society also benefits from increased overall general health levels
by raising productivity. More specifically, vaccinations against diseases such as polio offer
dramatic benefits to third parties by reducing the spread of disease even to those who are
not vaccinated. On a more routine daily basis, the use of condoms reduces the spread of
sexually transmitted infections and prevents unplanned pregnancy.



In many such instances, governments attempt to persuade the public to use such goods

through advertising and public campaigns. The effect would be to change consumer tastes,
shifting MPB to the right, with the goal of pushing it nearer to the socially efficient quantity

(Figure 6.12). With private demand increasing, society reduces the size of the externality,

in effect absorbing or enjoying at least part of the potential welfare gain. The effects of such

advertising vary considerably, depending on the type of good being advocated, as well as

the strength of cultural attitudes. Condom use, for example, is more difficult to encourage

in countries where public discussion of sexual behaviour is considered offensive.
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Legal requirements

Governments can legally mandate behaviour that it deems to the public benefit. It can
require children go to school to a certain age, or to get vaccinations. However, unless the
good is publicly provided, full compliance is unlikely. Furthermore, mandates without
reasonable government support will foster resentment of government policy.

A critical consideration when formulating such policy is the size of potential benefits. In
other words, government intervention is most likely in areas where the benefits are large,
as they are with education and healthcare. The measures enacted for less demonstrably
‘positive’ behaviour are lighter. While governments may sponsor libraries in recognition
of the benefits derived from them, for example, they are less likely to require their adult
population to read the books contained inside.

@ Lack of merit goods and public goods

Learning outcomes

e Using the concepts of rivalry and excludability, and providing examples, distinguish
between public goods (non-rivalrous and non-excludable) and private goods
(rivalrous and excludable).

e Explain, with reference to the free-rider problem, how the lack of public goods
indicates market failure.

e Discuss the implications of the direct provision of public goods by government.

| Figure 6.12
Advertising solution to
positive consumption
externality.

To learn more about
externalities, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 6.2.




A merit good is one

for which the marginal
social benefits exceed the
marginal social costs when
sold on the open market.

A public good is a good
that is non-rivalrous and
non-excludible, and is
typically provided by the
government.

A demerit good is one for
which the marginal social
costs exceed the marginal
social benefits when sold
on the open market.
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Under-supply of merit goods

Merit goods or services are those that create positive spillover benefits, and are under-
produced by the free market. Economists and governments advocate policies that
encourage the consumption of these goods to capture potential welfare gain that would
not be enjoyed without such intervention.

Governments encourage the consumption of lesser merit goods with a combination of
persuasion and incentives. Advertising and public opinion campaigns may encourage
consumption. Governments can subsidize merit goods, either by direct payment or
reduced taxation. Religious schools, for example, may be actively subsidized, as they are
in many countries, or implicitly subsidized by reducing or eliminating taxes for religious
organizations themselves. The degree of government provision or encouragement is
directly related to the amount of spillover benefits provided by the good.

Under-supply of public goods

Public goods are extreme examples of merit goods, and are typically provided entirely by
the government. Typical examples include roads, prisons, streetlights, and public theatre
and arts. Public goods are both non-rivalrous and non-excludable.

¢ Non-rivalrous. A good is non-rivalrous if one person’s consumption of it does not
prevent others from enjoying it. National defence is provided by a nation’s military,
and the security it offers is enjoyed by every individual in the country. One person’s
consumption does not infringe on any other individual’s, so national defence is non-
rivalrous. On the other hand, when one person is eating an ice cream, others are
prevented from enjoying its benefits (Table 6.1).

¢ Non-excludable. A good is non-excludable if the producer cannot prevent particular
individuals from enjoying its benefits. Streetlights are non-excludable because once
installed and turned on, it is impossible to prevent particular people from benefiting
from them. In contrast, an ice cream is completely excludable by its producer. If you
don’t pay for it, you don’t get to benefit from it (Table 6.1).

Only goods that are both non-rivalrous and non-excludable are declared public goods.
Streetlights can be enjoyed by one and all without rivalry, and even those who do not pay
(children, tourists) will enjoy the good.

TABLE 6.1 TYPES OF GOOD

Excludable Non-excludable

Rivalrous Private goods:

clothing, food, electronics

Common goods:
fish, seafood, coral, timber, air

Non-rivalrous Collective/club goods:

movie theatre, internet websites

Public goods:
national defence, police and fire
departments, lighthouses

Oversupply of demerit goods

Demerit goods are those that create negative spillover costs to third parties. Negative
externality goods are generally considered to be demerit goods. Because of their extra
costs to society, they are considered to be over-produced and over-consumed. An optimal
allocation of society’s resources would reduce their use. Goods like cigarettes, alcohol,
gambling, and addictive drugs are examples of such goods, and governments often attempt
to reduce the consumption of them.



Public persuasion, taxation, regulation, and banning of the good can all be employed, -
. . . . . . To learn more about
depending on the perceived severity of the problems associated with the good. Cigarettes : ..

. ) ; ° public goods, visit www.
are heavily taxed and are often labelled with large warnings and photographs to discourage pearsonhotlinks.com,
consumption. Normally, alcohol and cigarettes are restricted to adult use by law. Bans enter the title or ISBN
against the consumption of demerit goods rarely destroy the market. Instead, bans drive of this book and select
the market underground to the black market. Demerit goods are most often associated weblink 6.3
with personal health habits, but the term can arguably be applied to any good with
accompanying spillover costs, including automobiles, golf courses (environmental costs)
and the consumption of meat (environmental and healthcare costs).

@ Common access resources and the threat
to sustainability

Learning outcomes
e Describe, using examples, common access resources.
e Describe sustainability.
e Explain that the lack of a pricing mechanism for common access resources means
that these goods may be overused/depleted/degraded as a result of activities of
producers and consumers who do not pay for the resources that they use, and that
this poses a threat to sustainability.
e Explain, using negative externalities diagrams, that economic activity requiring the
use of fossil fuels to satisfy demand poses a threat to sustainability.
e Explain that the existence of poverty in economically less developed countries creates
negative externalities through over-exploitation of land for agriculture, and that this
poses a threat to sustainability. oo O Felas
e Evaluate, using diagrams, possible government responses to threats to sustainability, such as fisheries often result

including legislation, carbon taxes, cap and trade schemes, and funding for clean in over-exploitation, due
. to their non-excludability.
technologies. o
Recent attempts to ‘privatize

e Explain, using examples, that government responses to threats to sustainability are the commons’ have helped
limited by the global nature of the problems and the lack of ownership of common achieve a more sustainable
access resources, and that effective responses require international cooperation. level of fish harvest in certain

countries.
v

The tragedy of the commons

The tragedy of the commons is a dilemma posed when
common resources are used or degraded rapidly by private
individuals who enjoy the short-term benefits of the
resource, but who are ignorant or neglectful of its long-term
depletion. The most common example is that of a herd of
cows using a common pasture. Each cow owner has a strong
private incentive to place his or her cow in the pasture for
feeding. The cumulative effect of this, however, is the long-
term destruction of a once lush resource, as more and more
cows eat up the field. All users will eventually suffer this loss.
Economists and environmental scientists have also applied
the idea to the world’s common fishing waters, citing the
dwindling of fish stocks everywhere.




Debate about global
warming continues
between political leaders,
but most scientists and
economists acknowledge
the role fossil fuel
consumption plays in
climate change. Several
economic schemes for
mitigating the effects of
industrial activity on the
environment have been
proposed, and most
rejected. It can be argued
that the atmosphere

is a common access
resource, and that until

a value can be placed

on its protection, human
industrial activity will
continue to exploit it
unsustainably.
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The critical problem is that common access resources are essentially ‘free’ to the user,

but use of them depletes the availability of the resource to everyone else. Economists and
scientists call these subtractable resources. Because users do not pay a market price for use
of the good, they have little incentive to ration it wisely. Economists call this behaviour the
free-rider problem: those who benefit and draw from a resource but do not have to pay for
it. Examples are abundant.

* Water sources in nearly every country are receivers of toxic waste, thus diminishing
ecosystems.

¢ Forests are slashed for wood and to make way for farming, which reduces oxygen
production and erodes the soil.

 The atmosphere is infused with pollutants generated from industry, cars, and the
methane output of animals that are kept for meat production.

Originally articulated by Garrett Hardin in the journal Science in 1968, the tragedy of the
commons points to the likelihood of ruin in a world of common access resources such
as fisheries, forests and pastures: ‘Ruin is the destination toward which all men rush, each
pursuing his own best interest in a society that believes in the freedom of the commons.
Freedom in a commons brings ruin to all.

The goal of sustainable development is to avoid resource depletion and encourage
environmentally benign forms of economic progress. Recognizing the obstacles to
sustainability posed by the tragedy of the commons allows us to better assess the ability of
society to grow and develop in a sustainable manner.

4  List two other commonly held resources that may be subject to this dilemma.
5 To what extent does each situation fit the category of the tragedy of the commons?

6 Speculate on some ways that better management of the resource may be possible.

Fossil fuel consumption

One of the most acute problems of sustainability is the consumption of fossil fuels. The
production and burning of natural gas, petroleum and coal emits the largest share of
greenhouse gas emissions. It also produces many air pollutants, such as volatile organic
compounds, nitrogen oxides, sulfur dioxide, and heavy metals. It is blamed for acid rain, as
well as for threatening water and vegetation habitats in many parts of the world.

Clearly, fossil fuel use is creating significant negative externalities (Figures 6.3 and 6.5,
pages 127 and 129). Among the more challenging questions is exactly how severe the
problem is — that is, how large the external costs are (how large is the externality triangle?).
This knowledge problem is typical of market failure, and of externalities in particular.

But in the case of fossil fuel consumption, the scale of the problem is global. This

makes estimates of the damage imprecise, but it is generally agreed that the problem is
widespread, with potentially extraordinary consequences.

Poverty in less developed countries

Less developed countries (LDCs) are more desperate than others for income. Most LDCs
sell goods for which the demand is not increasing especially fast (Chapter 25). As global
incomes rise, the demand for advanced goods, which these countries must import, is rising



much faster. This is worsening the terms by which poorer countries trade with richer ones. In
simple terms, incomes in poor countries are rising more slowly than in rich ones.

One result of this is that LDCs must sell more of their agricultural or primary goods to keep
up. This puts pressure on their resource base. For agriculture-based economies, it means
more intensive cultivation and the potential to deplete the soil of its nutrients. It could also
mean the widespread slashing of forests to make way for farms and livestock. For extractable
resources, it might result in mining and drilling operations without regard for the effect on
the landscape, or on soil and water resources.

The pressure on resources in an LDC is intensified if the country carries a significant
international debt burden, as many do. Among the first requirements of foreign lenders

is for debtor countries to maximize their export earnings. It is for this reason that lending
institutions like the World Bank and International Monetary Fund are blamed for indirectly
encouraging environmentally unsustainable development policies.

Potential solutions to sustainability problems
Extension of property rights

In the case of common access resources, the lack of a price mechanism leads to a depletion of
resources. Economists have proposed that these cases call for an extension of property rights

to encourage the protection and management of the scarce resource. The idea is that if the

users of the resource had a long-term interest in survival of the resource, their incentives would
be balanced between short- and long-term goals. Some success has been achieved on limited,
smaller projects. In practice, the extension of property rights depends on a number of factors,
and the concept has proven difficult for policymakers to enact effectively on large-scale projects.

Carbon taxes

A carbon tax is a charge levied by government on firms burning fossil fuels in their

production processes. It is the burning of carbon in all fossil fuels that creates carbon dioxide.

One approach proposes to tax fuel by carbon level, thus ‘internalizing the externality’ with

the consumer and producer. This is done with a specific tax, the effects of which are shown

in Figures 6.4 and 6.6. Ideally, the tax would decrease the amount consumed or produced to

be in line with the allocatively efficient level of output, where MSC = MSB. The tax acts as a

disincentive to use fossil fuels, and encourages the demand for (and development of) non- Pollicies sueh as @b

carbon-emitting substitutes. taxes and tradable permits

are meant to internalize the
Of the largest carbon dioxide producers, none have comprehensive or harmonized’ carbon external costs of burning fossil

tax systems. The US and China, in particular, have failed to enact such policies, primarilyon  fuels.
the grounds that they would harm economic growth. Many EU countries have independently ¥
enacted such schemes, to varying levels. However,
an EU-wide policy has been stalled because of the
reluctance of former Eastern Bloc countries. They
have argued that they will be unduly penalized

for ‘starting late’ to modernize and re-equip

the technologically dated energy systems of the
communist years: they need more time to catch up
with the West.

Tradable permits

The rules for tradable permits seek to avoid the
adversarial relationship seen with tax and regulation
policies. They aim to do so by using market forces
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to encourage clean production and reward innovation. Also called cap-and-trade policy,
A tradable permit scheme O . . . . . .
, : tradable permits can be applied locally, nationally or internationally. The governing body
is a system for taxing ; ) . .
pollution levels where determines the acceptable level of pollution derived from the production of the good. It then
pollution licences are licenses the permitted amount of pollution in shares or permits. The policy works much

exchangeable between like a tax because firms effectively pay for the ‘right’ to pollute. The licence payment does,
firms on a secondary

however, act as an incentive for firms who might be able to produce more cleanly. If they can
market.

get their production below the licensed amount, they can sell their permits to other firms.

Alternatively, if a firm expects to exceed the licensed pollution amount, they can try to
buy up extra permits from other firms. This creates a market for such permits, where high
demand makes polluting expensive. This would further encourage firms to take another
approach, to innovate and reduce their own pollution levels. Economists favour these
schemes because they create incentives to reduce pollution, but also compel polluters to
pay more as they pollute more.

Figure 6.13 shows how a tradable permit scheme may look. Q represents the total licensed
amount of pollution, and is perfectly inelastic because it is established by the government.
This quantity of allowed pollution is then sub-divided into smaller quantities for which
permits can be issued. Companies buy the permits to pollute up to the level allowed by the
permits. An increase in production might increase the demand for such licences to D;, and
cause the market price to increase. This would give relatively clean firms an incentive to
further innovate and reduce their pollution levels and sell their permit to the high polluters.
Over time, to reduce the overall level of pollution, the government could gradually reduce
the allowable Q, or quantity of pollution, moving the supply curve to the left. This would
increase the price of permits and compel firms to seek out cleaner technology or pay the
higher permit fees. Critics argue that such an approach relies heavily on enforcement and
heavy fines to reinforce the policy, and that it does not sufficiently discourage polluting.
Figure 6.13 ’ P4 S

The market for tradable
pollution permits.

Q Q

The most famous tradable permit scheme has been the United Nations Kyoto Protocol,
developed and ratified by several dozen countries in the year 2000. This agreement placed
limits and agreed reductions in the amount of greenhouse gas (GHG) emissions on the
basis of regions, development categories, and country-specific factors. Under the scheme,
countries would pay penalties for missing their targets, and countries that beat their
reduction goals might potentially receive credits. Developed countries may buy carbon
permits from lesser developed ones, which have little or no emissions restrictions.

Significant conflict arose over the strictness of emission levels, the difference between the
tougher restrictions on rich countries and the more lax ones on poor countries, and the
severity of enforcement penalties. In effect, since 2005, over 160 countries participate in




the system. The US, the largest per capita emitter of GHGs, participated in negotiations and
signed the treaty, but has not ratified it and operates outside Kyoto rules (Table 6.2).

TABLE 6.2 TOP 10 GREENHOUSE GAS EMITTERS BY COUNTRY, 2005

Country % share of global GHG emission Tons of GHG per capita
China 17 5.8
us 16 24.1
EU 11 10.6
Indonesia 6 12.9
India 5 2.1
Russia 5 14.9
Brazil 4 10
Japan 3 10.6
Canada 2 23.2
Mexico 2 6.4

Problems of cooperation

A common difficulty with solutions to sustainability problems is the difficulty of
enforcement of policies to encourage sustainable growth. In the case of polluting
industries, nothing is solved when companies can move from place to place, in search

of lax rules and enforcement. In the case of carbon taxes and tradable permits, countries
which move first towards implementation are at a competitive disadvantage when
attempting to lure industry and encourage business growth. All of which suggests that the
critical ingredient in solutions to sustainability is international cooperation. Whatever the
details of the specific policies, only with common agreement and coordinated enforcement
can these environmental issues be addressed effectively.

What might the government do if it wanted to raise the price of pollution?

If the scheme works and firms do innovate for cleaner production, what could happen

to the market? To learn more about

vy economics and the
9  Why do you think the Kyoto protocol excluded poor countries from its pollution limits? environment, visit www.
Evaluate. pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 6.4.

10 Review the list of top GHG emitters. What accounts for the differences in the percentage
rankings and per capita numbers?

@ Additional forms of market failure

Factor immobility

Market theory operates on the assumption that factors of production gravitate to the
places where they are most needed. Capital, for example, moves to where the rates of
return are highest. In theory, workers (labour), should do the same, and move to where
real wages are greatest. In reality, however, factor resources can be immobile. Workers stay
in places where opportunities are slim and wages weak. Family connections and housing
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commitments, among other factors, can prevent the idealized free movement of workers.
Land or natural resources are in many cases quite locally fixed. For example, space is

in demand in Tokyo (where rents are among the highest in the world) but there’s little
prospect of actually adding more land. Thus, when factors are immobile, market theory
becomes more complicated and less easily applicable in all situations.

Inequality

Inequality in income may >
be a market failure itself.

Does the free market

allocate enough resources
towards improving the lives

of the world's poor? These
children are working in the

Stung Meanchey Dump in
Cambodia.

While free markets reward the qualities of risk-taking, innovation, and entrepreneurship,
they can also reward anti-competitive behaviour. Furthermore, the rewards vary
dramatically depending on the nature of the opportunities being exploited. Because free
markets can lead to significant inequality, some economists regard the problems associated
with this as a market failure. The inequality created by free markets exists on the current
income level as jobs are paid very differently. It also exists at the future opportunity level,
where income disparities can lead (in purely free markets) to a block on educational and
life opportunities for the youngest members of society, whose situations are dependent on
the actions of their families. Governments can act to mitigate the effects of this inequality
by redistribution of income through progressive taxes, the creation of welfare insurance for
the unemployed, and government support for public and subsidized education.

Government failure or policy failure

Policy failure exists when government action to correct some form of market failure actually
creates a worse set of negative outcomes. These outcomes may be a result of policies that
have poorly designed incentives or unforeseen consequences, or may be a result of self-
interested politics on the part of lawmakers. Examples of policy failure include logrolling’,
where lawmakers trade votes on policy rather than voting from conscience. Also included

is ‘crowding-out’, where short-term expansionary fiscal policy leads to a reduction in the
availability of future capital. Crowding-out is discussed in Chapter 17.

Short-termism

Short-termism is how the pursuit of rational short-term objectives can create long-term
problems. Short-termism can exist in both the private and public sphere. For example,
when corporate chief executive officers (CEOs) are rewarded on stock valuations, they are




encouraged to push for short-term results and perhaps distort those results at the expense
of the long-term health of the firm. In similar fashion, politicians may be drawn to create
policies for the purpose of election results. For example, the ‘political business cycle’ of
fiscal policy occurs when governments spend and cut taxes for an immediate surge in
economic activity and to encourage re-election voting. Over the long term, however, these
results have opportunity costs in terms of foregone services or increased debt.

@ Asymmetric information and abuse of
monopoly power (HL only)

Learning outcomes

e Explain, using examples, that market failure may occur when one party in an
economic transaction (either the buyer or the seller) possesses more information
than the other party.

e FEvaluate possible government responses, including legislation, regulation and
provision of information.

e Explain how monopoly power can create a welfare loss and is therefore a type of
market failure.

e Discuss possible government responses, including legislation, regulation,
nationalization and trade liberalization.

Asymmetric information

Market theory presupposes that all actors are in possession of the same, perfect levels of
information regarding market transactions. All consumers, for instance, will know the
variety of prices and quality levels available for a particular good. Of course, this is highly
unlikely, as consumers are constrained by time and access to such information. Even in
the digital information age, when far more information on any product is widely available,
consumers make a decision about the opportunity cost of absorbing all the alternatives,
and rarely possess anything close to perfect information. With this reality in mind, it is
more than likely for consumers to make ‘mistakes’ regarding purchases, in pure market
theory terms.

Today, consumers are also more likely to be subjected to sophisticated marketing
techniques that aim to limit information and choice. Another variety of asymmetric
information has one party in a transaction holding more information than the other party.
For example, the seller of a plot of land might know that neighbouring land will be used
for a chemical plant, while the buyer is ignorant of this information. The buyer will pay too
much for the land —an example of market failure.

One particular form of information asymmetry occurs when individuals neglect to take
full responsibility for their actions. Economists call this phenomenon a moral hazard, and
have applied the term to a variety of unethical and criminal behaviours. When polluters
dump waste into common resources like rivers, they shun their responsibility for the
problems this may cause. In this way, a firm may be acting legally, but is using the absence
of specific rules or lax enforcement to offload costs to innocent parties. The term has come
back into use recently, during the crisis of 2008 and 2009, when describing the negligent
actions of banks, bank regulators, investment bankers and the borrowing public.

&)

The financial crisis of
2008-09 may have

been the result of
market failure rooted in
information asymmetry.
The investment banks
which created and sold
the complex financial
instruments at the

heart of the crisis were
careful not to convey all
the information about
the assets from which
those instruments were
assembled. For example,
many of the bonds
purchased by investors
were rated as AAA (very
safe), yet contained loans
made to very-low-income
households, whose lack
of ability to repay should
have been conveyed to
the investors.

To access Worksheet
6.2 on market failure,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

To access Worksheet 6.3
on Wall Street and market
failure, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.
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Potential solutions to asymmetric information

Legislation to punish ‘insider’ information use

Laws like this are difficult to enforce as they require proof of insider knowledge.

Active dissemination of information

Monopoly power is the O The promotion of information attempts to fill the market gap and create more efficient

peNEr @ifal i o ke outcomes. Some believe that the internet is the best means to address this gap in

the price above the prices . . . . . . . .

. information and, with this in mind, the United Nations has proposed that internet access
be considered a human right. In July 2010, Finland made broadband access a human right.

Monopoly power

Monopoly power exists where a firm is able to influence or increase the price they receive
to a price above the competitive-market equilibrium. Monopolists and other imperfect
competitors will restrict output to increase prices. As a result, they no longer produce
where the market is socially efficient. Figure 6.14 demonstrates the effect of a monopolist’s
output decisions, compared to that of the competitive market.
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The monopolist produces less and charges a higher price. If the market were competitive,
it would produce where supply and demand intersect, at Qg and Py, respectively. However,
by producing at Q;, the monopolist does not produce the allocatively efficient output. It
produces where the firm’s marginal revenue (MR) equals marginal cost. Marginal revenue
represents the benefit the firm receives from each additional unit of output. From the
monopolist’s perspective, this is a rational, profit-maximizing decision. Monopolies are
discussed in more detail in Chapter 9.

But this is not where society’s marginal benefit (MSB) is equal to marginal cost. This is not
Pareto optimal, a problem which is demonstrated by the decreased community surplus
represented by areas a and b. The decreased production from Qg to Q;, compared to
competitive market outcome of Q,, means that while the producer gains at the expense of
the consumer, the overall community surplus decreases.




Potential solutions
Legislation

Governments can pass ‘anti-trust’ legislation aimed at preventing the market power from
becoming concentrated in relatively few firms” hands. These laws specify the maximum
percentages of the market to be controlled by one or a few firms. The legislation is enforced
by preventing monopolistic mergers or by breaking up companies that the courts deem
too dominant.

Regulation

Governments may choose to monitor and control monopolies with regulatory agencies.
Such government agencies track the pricing and production decisions of the firm. For the
public interest, the agencies may have some power to enact or recommend changes in the
firm’s behaviour — for example, by setting prices for the firm.

Natural monopolies

Natural monopolies are granted in some industries because they keep costs lower than a
competitive market would. Public utilities of water and power are two examples. However,
the market may still under-produce the good for the profit maximization reasons.
Governments can address this with a subsidy to increase production, and move output to
a more optimal quantity. Remember that the purpose of such monopolies is to provide a
necessity good to the public, so a subsidy to encourage production is a logical choice.

]
PRACTICE QUESTIONS O To access Quiz 6, an

interactive, multiple-

1 a Usingan appropriate diagram, explain how negative externalities are a type of market I choice quiz on this
failure. [10 marks] [AO2], [AO4] chapter, please visit
b Evaluate the measures that a government might adopt to correct market failure arising D pEETRe o el e
. " com and follow the
from negative externalities. [15 marks] [AO3] : ’
onscreen instructions.
© International Baccalaureate Organization 2009 i
2 a Whatare positive externalities and how do they arise? lllustrate your answer with
examples. (10 marks) [AO2], [AO4]
b To what extent should governments attempt to influence markets where positive
externalities exist? (15 marks) [AO3]

© International Baccalaureate Organization 2002

3 ’‘National policies and international agreements must be implemented in order to reduce
global environmental problems.’

a Using the concept of market failure, explain the statement above from an economist’s

point of view. (10 marks) [AO2], [AO4]
b With reference to both national policies and international agreements, discuss three
solutions that could be recommended by economists. (15 marks) [AO3]

© International Baccalaureate Organization 2003




COSTS, REVENUES AND PROFIT
(HL ONLY)

m Costs of production: economic costs

Learning outcomes

¢ Explain the meaning of economic costs as the opportunity cost of all resources
employed by the firm (including entrepreneurship).

¢ Distinguish between explicit costs and implicit costs as the two components of
economic costs.

In their effort to minimize }
costs, firms often cut corners,

as BP may have done on its

oil rig Deepwater Horizon,

seen here after an explosion

in summer 2010.

On 20 April 2010, Deepwater Horizon, an oil rig in the Gulf of Mexico, burst into flames
following the failure of a pressure-release valve on the seabed 5000 feet below the surface.
The rig sank and the deep-sea well proceeded to spew between 10 000 and 20 000 barrels
of oil per day into the Gulf. By the time the well was sealed months later, over 100 million
gallons of oil had leaked into the Gulf of Mexico, making this the largest oil spill and one of
the worst environmental catastrophes in American history.

About two months after the rig’s failure, evidence emerged that, when building the well, BP
may have made cost-cutting decisions that contributed to its eventual failure.

The company made a series of money-saving shortcuts and blunders that dramatically increased the
danger of a destructive oil spill in a well that an engineer ominously described as a ‘nightmare’ just
six days before the blowout, according to documents ... that provide new insight into the causes of the
disaster.

‘Time after time, it appears that BP made decisions that increased the risk of a blowout to save the
company time or expense. If this is what happened, BP’s carelessness and complacency have inflicted a
heavy toll on the Gulf, its inhabitants, and the workers on the rig’, said Democratic Representatives Henry
A Waxman and Bart Stupak ...

In the design of the well, the company apparently chose a riskier option among two possibilities to provide
a barrier to the flow of gas in space surrounding steel tubes in the well, documents and internal emails
show. The decision saved BP $7 million to $10 million; the original cost estimate for the well was about
$96 million.

Mathew Daly and Ray Henry, Associated Press writers




BP’s decision to minimize costs in the construction of its oil well seems foolish in
retrospect. The current estimate of monetary damages BP will have to pay to victims of the
oil spill is in the range of $40 billion, 4000 times more than the company saved by choosing
the lower-cost option when building the well. So why did BP do it? What drives firms to
reduce costs at every opportunity, even if it may lead to a lower-quality product or the risk
of future engineering failures as with BP’s oil well? This chapter and the three that follow
examine the theories surrounding the behaviour of firms in market economies.

Businesses, like individuals, respond to incentives in the pursuit of their economic
objectives. The goal of individual consumers in a market economy is to maximize

their utility or happiness which, in the economic realm, is achieved through increased
consumption of goods and services made possible through increased income. Individuals,
therefore, seek to maximize their incomes by selling their productive resources (land,
labour and capital) to those firms which demand them in the resource market.

Firms, on the other hand, seek to maximize their profits through the production and
sale of their various goods and services in the product market. The interaction of firms
and individuals in the resource and product markets is the defining activity of the
market economic system. In the pursuit of their goal of profit maximization, firms must
accomplish two distinct objectives: reducing costs and increasing revenues until the difference
between the two (the profit) is maximized.

Costs in economics are those things that must be given up in order to have something

else. Costs can be explicit or implicit. Explicit costs are the monetary payments that firms
make to the owners of land, labour and capital in the resource market (i.e. rent, wages and
interest, respectively). Implicit costs include the opportunity costs of entrepreneurs who
decide to allocate their time and energy to one enterprise over other possible economic
activities (in economics, the implicit cost of an entrepreneur is called normal profit).

Revenue is the income earned from a firm’s sale of its good or service to consumers in the

product market.
Revenues are the income

A firm’s profit is the difference between its total revenue (TR) earned in product market and earned from a firm’s sale
its total cost (TC) in the resource market, as shown in the following equation: of its good or service to
consumers in the product
Profit=TR - TC market.

A key concept we must understand as we begin our study of firm behaviour is that most
firms are profit maximizers, which requires them to be cost minimizers. This is because O Profit is the difference

the difference between a firm’s revenues and its costs are its profit. between a firm’s tofal
revenues and its total

To return to our question: Why would BP choose the cheaper and inferior component costs.
for its oil well rather than the more costly yet superior part? The answer is that BP made

the decision in the best interests of its shareholders at the time. Corporations like BP are

actually legally bound to maximize profits, which requires them to minimize their costs

whenever the opportunity arises.

The late Nobel Prize-winning economist Milton Friedman reflected on the responsibilities
of corporations:

There is one and only one social responsibility of business — to use its resources and engage in activities
designed to increase its profits so long as it stays within the rules of the game.

And further:

The only entities who can have responsibilities are individuals ... A business cannot have responsibilities.
So the question is, do corporate executives, provided they stay within the law, have responsibilities in their
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business activities other than to make as much money for their stockholders as possible? And my answer
to that is, no, they do not.

Milton Friedman, Business & Society Review

BP did not act out of greed or disregard for the well-being of others when it saved

$10 million while building its well. It acted in the best interests of the members of the
public who held shares in the company, as it is legally bound to do, by minimizing costs in
order to maximize profits.

In this chapter, you will consider the various costs, both short run and long run, explicit
and implicit that firms face in their effort to maximize profits. You will examine normal
profit and economic profit, and consider the ‘rule’ that firms must follow in determining
their profit-maximizing level of output and price. In the chapters that follow, you will
examine different market structures (ranging from highly competitive to monopolistic)
and the behaviours of firms in each type of market.

The short run is the period of time during which the number of firms in an industry and the amount
of land and capital employed by existing firms towards the production of a good are fixed in quantity.

In the long run, the number of firms and the amount of capital used in production by existing firms
are variable. This means that as demand grows, firms increase capital and new firms enter a market
in the long run. If demand falls for a particular good, in the long run, the amount of capital used by
firms and the number of firms in a market may be reduced.

Explicit and implicit costs of production

We've already distinguished between two distinct microeconomic time periods, the short
run and the long run. The short run is defined as the period of time over which firms
cannot acquire land or capital resources to increase production or take land or capital out
of production, but within which labour can be applied to a greater or lesser degree in order
to change output. The only variable resource in the short run is labour. In the long run,
firms are able to acquire and put into production all factors of production —labour, land,
capital and other resources — to produce output. In the long run, all resources are variable.

The short run is also known as the fixed-plant period, since the amount of capital a firm
employs (otherwise known as its plant size) is fixed. The long run is also known as the
variable-plant period, since the amount of all resources, including capital, can be adjusted
in the long run.

In understanding the cost-minimizing behaviour of firms, we need to distinguish short-run
costs of production from long-run costs of production. In the short run, a firm may alter
the amount of labour and raw materials it employs towards its production of output, but
not the amount of capital or land. The short-run costs faced by firms can be either explicit
or implicit.

Explicit costs

Explicit costs are the monetary payments a firm makes to the owners of the resources it
employs in the production of its output. Wages for workers, raw material costs, energy and
transport costs, rent payments for factory or retail space and interest payments to banks
are all explicit costs a firm may face.




Implicit costs

Implicit costs refer to the opportunity costs faced by the entrepreneur who undertakes a
business venture and who could otherwise have earned money by hiring his self-owned
resources out to another employer. The founders of all business enterprises face implicit
costs that represent the foregone wages of the entrepreneur who chose to start a business
as opposed to earning a wage working for someone else. Also considered an implicit

cost is the normal profit an entrepreneur expects to earn above and beyond all his or her
explicit costs. Normal profit is the entrepreneur’s implied value of his or her own talent; it
is the cost to do business, and if a firm’s revenues do not cover the normal profit, the firm
owner may choose to shut down and direct his or her efforts towards another industry or
area of employment.

The difference between implicit and explicit costs

To demonstrate the difference between explicit and implicit costs, imagine a PhD chemist
who chooses to leave her job paying €100 000 at a pharmaceutical company to start her
own research firm. Her explicit costs as a new business owner are the wages she must pay
herself and her five researchers, the rent she pays for her lab space, and the interest she pays
the bank for the loans she took out to acquire equipment for her laboratory.

The chemist’s implicit cost is her perceived value of her entrepreneurial talent, represented
by the profit she expects to earn above and beyond her old salary to compensate her for
the risk she took when starting her own business. Assume the chemist expects to earn the
€100 000 she sacrificed when she left her old job, plus an additional €50 000 to compensate
her for the risk she took by starting her own lab. The €50 000 is her normal profit, which
she must earn in order for her to consider the venture worth her while.

A mnemonic for implicit and explicit costs: WIRP

o'W —Wages are the monetary payments a firm faces as it pays its workers for their
labour. Wages are an explicit short-run variable cost, since the quantity of labour
employed by a firm can vary in the short run.

* I-Interest is the explicit cost faced by a firm for its use of capital. Interest must be paid
on the loans firms take out to acquire capital. Additionally, by investing the revenues
it earns in new capital, a firm forgoes the interest payments it could have received
by investing its revenues in other assets such as bonds or savings accounts. Interest
payments are typically a fixed cost in the short run, since capital is fixed in the short run,
but variable in the long run as a firm is able to employ more or less capital in the long
run.

* R —Rentis the explicit cost of land resources. A business owner who employs his own
land resources forgoes the rent he could have earned by leasing his land to another
tenant, and businesses that do not own their own land must rent space on which to
produce their goods or services. Rent is a fixed cost in the short run, since land is a fixed
resource, but variable in the long run as a firm is able to vary the amount of land it uses
in the production of its output over time.

* P —Profit, or normal profit, is the implicit cost an entrepreneur must cover in order
to remain in business. The level of normal profit may vary from entrepreneur to
entrepreneur. For instance, a mechanic who leaves an auto garage to start his own oil-
changing business may have a level of normal profit that is much lower than the chemist
who leaves a lucrative job at a pharmaceutical company. The chemist expects to earn
a much greater return beyond her explicit costs than the mechanic whose skills and
talents are less scarce and are deemed to be of lower monetary value in the marketplace.

ﬁ

Implicit costs are the
opportunity costs faced
by a business owner who
chooses to use his skills
and resources to operate
his own enterprise rather
than seek employment by
someone else. A business’s
implicit cost is also known
as its normal profit.

Explicit costs are the
monetary payments a firm
makes to the owners of
the resources it employs in
its production.

To learn more about costs
of production, visit www.
pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 7.7.

To access Worksheet
7.1 on the intelligence
of economics students,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.



At its peak in the mid-2000s,
Krispy Kreme Doughnuts had
stores in 18 countries.

COSTS, REVENUES AND PROFIT

0 Production in the short run: law of
diminishing marginal returns

Learning outcomes

e Distinguish between the short run and long run in the context of production.

¢ Define total product, average product and marginal product, and construct diagrams
to show their relationship.

e Explain the law of diminishing returns.

¢ Calculate total, average and marginal product from a set of data and/or diagrams.

¢ Explain the distinction between the short run and the long run, with reference to
fixed costs and variable costs.

e Distinguish between total costs, marginal costs and average costs.

e Draw diagrams illustrating the relationship between marginal costs and average
costs, and explain the connection with production in the short run.

¢ Explain the relationship between the product curves (average product and marginal
product) and the cost curves (average variable cost and marginal cost) with reference
to the law of diminishing returns.

Krispy Kreme started out as a single shop in North
Carolina in the 1930s, employing only a few workers
and providing doughnuts to hundreds of happy
customers.

As the business’s popularity grew, it did not begin
opening new shops right away. In the short run,
Krispy Kreme simply hired more workers and

asked its existing employees to work longer hours.
Doughnut makers who worked part time were given
full-time jobs, and the shop extended its hours so

it was open longer each day. Thus, in the short run,
Krispy Kreme varied only the quantity of labour it
employed in doughnut production, not the quantity
of capital or land. In other words, until Krispy Kreme
had time to open a second doughnut shop and fill it
with new deep fryers and ovens, the company could only respond to the rising demand of
its customers by varying the quantity of labour employed on its fixed capital and land.

Krispy Kreme’s short-run costs of production included only those that changed in the period
of time before the business opened its second doughnut shop, specifically the costs of its raw
materials and the labour it had to employ to meet the rising demand for its doughnuts.

A firm’s labour cost (the wages it pays its workers) is the primary variable cost a firm faces
in the short run. To understand how a firm’s variable costs change in the short run, we
must understand how the productivity of the short-run variable resource, labour, changes
as workers are added to or taken away from a fixed quantity of capital and land.

Productivity is defined as the amount of output attributable to a unit of input. Highly
productive resources result in lower costs for firms, while low productivity means firms’
costs will be higher. Naturally, a firm wishes to maximize the productivity of its resources
in order to minimize its costs. In the case of Krispy Kreme, all new employees had to



undergo several days of training to learn how to use the equipment in the kitchen. This
meant that when an employee began making doughnuts, he was highly productive and
made as many doughnuts as possible during each hour of his labour, thus keeping Krispy
Kreme’s per-unit costs low and its profit margin high.

The law of diminishing returns

To determine how a firm’s costs change as it varies its level of production in the short run,
let’s examine the effect that a change in the quantity of labour has on a firm’s output given
that land and capital resources remain fixed in quantity.

Imagine a doughnut shop with one oven and two fryers. These machines are the firm’s capital.
Its land is the shop itself. In order to increase production of doughnuts in the short run, the
firm can hire more workers and use more doughnut ingredients, but it cannot open a new
shop or employ more capital. How will the output of doughnuts (the total product) change as
more workers are employed, and why? Table 7.1 represents the output of one doughnut shop
with three machines as it goes from employing zero workers to eight workers.

TABLE 7.1 SHORT-RUN PRODUCTION RELATIONSHIPS

Number of Number of Total product (TP) | Marginal product | Average product
workers (Q,) machines (Qy) (MP = ATP/AQ,) (AP =TP/Q,)
0 3 0 - -

1 3 4 4 4

2 3 5 45
3 3 15 6 5

4 3 20 5 5

5 3 24 4 4.8
6 3 26 2 4.33
7 3 26 0 37
8 3 24 -2 3

Table 7.1 tells us how the doughnut shop’s total product (TP, the output of doughnuts per
hour) changes as workers are added to a fixed amount of capital. It also shows us the firm’s
marginal product (MP), which is the change in the total product attributable to the last
worker hired, and its average product (AP), which is the output per worker.

ATP
MP =215
AQ
TP
AP=2-
Qu

Using Table 7.1, answer the following questions.
What is the firm's total product when Q, = 0? Why is this the case?

2 a What happens to total product as the firm hires its first, second and third workers?
b What about when it hires the sixth, seventh and eighth workers?

¢ Why does the growth in total product decline when the last three workers are hired
compared to the first three workers?

3  What s the relationship between the marginal product of labour and the total product?

4  Atwhat point does the marginal product of labour stop increasing and begin declining?
Why does marginal product eventually decline?
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How did you get on? Let’s examine what happens as the first, second and third workers are
added to the one oven and two fryers in the doughnut shop.

* Without any workers, when Q, is zero, the business won’t make any doughnuts
because, well, the machines can’t operate themselves.

* When one worker is added, total output is four doughnuts per hour.

¢ The second and third workers cause output to increase to 9 and 15 doughnuts,
respectively.

¢ The change in total product for the second and third workers, which is the marginal
product, increased with each worker added. The second and third workers resulted in
increasing marginal returns.

Increasing marginal returns in the doughnut shop are explained by understanding that with
fewer than three workers, the existing capital was not being used efficiently nor to its full
capacity. With three workers, the machines are used efficiently, so from one to three workers,
the marginal returns to labour are increasing, meaning that the output attributable to each
additional worker is greater than the output attributable to the previous worker hired.

Now let’s observe what happens as the fourth, fifth, sixth, seventh and eighth workers are
added to the business.

* Beyond three workers, additional workers hired continue to increase total product for a
while, but at a decreasing rate. In other words, the marginal product of labour decreases
beyond three workers. The doughnut shop begins to experience diminishing marginal
returns.

 With only three machines, the fourth, fifth and sixth workers are able to contribute less
and less additional output to the doughnut shop’s production. The kitchen is literally
getting too crowded to allow for continued increases in productivity.

* Beyond six workers, additional labour adds nothing to total output. The eighth worker
actually causes the total output of doughnuts to fall, indicating that his presence simply
interferes with, rather than contributes to, the production of doughnuts.

Graphically, our doughnut shop’s production data is shown in Figure 7.1.
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Marginal returns to labour begin to diminish beyond the third worker, becoming negative
with the eighth worker. The law of diminishing returns states that as additional units of

a variable resource (in this case, labour) are added to fixed resources (land and capital),
beyond a certain point the marginal product of the variable resource will decline.




When a firm wishes to expand in the short run, it can hire more workers and ask its
existing employees to work longer hours. But if a firm wishes to grow in the long run, it
can only do so by adding more capital. The law of diminishing returns explains the shapes
of the total, marginal and average product curves in Figure 7.1.

The relationship between marginal and total
product

Figure 7.1 shows that the value of MP at any level of employment is given by the slope of
the TP curve at that point. As long as the MP is positive, additional workers are adding to
TP and output continues to increase. Beyond the seventh worker, MP becomes negative as
additional workers lead to a fall in TP. While MP is increasing, between the first and third
worker, the doughnut shop experiences increasing marginal returns to labour and the
slope of TP becomes steeper. But beyond the third worker, the doughnut shop experiences
diminishing marginal returns because the productivity of labour declines as it is added to
the fixed capital and the slope of TP changes as it rises less steeply prior to levelling out.

The relationship between marginal and average
product

The AP curve shows us the output per worker at each level of employment. There is a clear
relationship between marginal product and average product. Whenever MP is greater than

AP, AP increases. If MP is less than AP, AP falls. This is shown in Figure 7.2 and Table 7.2.

Look closely at the selection of the shop’s production table below to understand the
relationship between marginal and average product.

7] diminishing
returns begin
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5_
|
I
4 I
|
S I AP
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= ]
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o 24 i
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TABLE 7.2 MARGINAL AND AVERAGE PRODUCT IN THE SHORT RUN

Number of workers (Q,) Marginal product (MP) Average product (AP)
1 4 4
2 5 4.5
3 6 5
4 5 5
5 4 48

The law of diminishing
returns shows that as more
and more of a variable
resource (typically labour)
is added to fixed resources
(capital and land), beyond
a certain point the
productivity of additional
units of the variable
resource declines. Because
the amount of capital is
fixed, more workers find

it harder to continually
add to the firm's output,
so they become less
productive as they are
added in the short run.
The law of diminishing
returns explains the shapes
of a firm’s short-run labour
productivity curves (and

its short-run cost curves,
page 158).

4 Figure 7.2
Marginal and average product
in the short run.
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® Examiner’s hint * When the doughnut shop employs two workers, the MP of the second worker is 5

One way to understand the

doughnuts and the AP increases from 4 to 4.5 doughnuts, a clear increase.

relationship between MP * The additional output attributable to the third worker is 6 doughnuts and the average

and AP is to imagine a non-
economic scenario in which a
change on the margin affects

output subsequently increases from 4.5 to 5 doughnuts. When an additional worker
adds more to output than the average worker, the average must increase.

the average. For instance, you * When the fourth worker is hired, he adds only 5 additional doughnuts, and since this is

may be at a school that uses
percentages to determine
grades on tests, quizzes

and other assignments.
Imagine that up until now
your average percentage
grade on tests is 80%. If, on
the next test you take, your
grade were 90%, how would
this affect your average? The
obvious answer is that your
average would increase.

cost (page 160).

If, on the other hand, you
earn 70% on your next test,
your average will decrease.
The score you earn on your
next test is your marginal
score. If your score on the
margin is higher than your
average score, your average
will increase; if it is lower
than your average score, your
average will decrease. This

is precisely the relationship
that exists between marginal
product and average product,
and it also holds true for
marginal and average cost.

Figure 7.3 B
Total, average and marginal
product relationships in the

short run.

=]
To learn more about o
the law of diminishing

returns, visit www.
pearsonhotlinks.com,

enter the title or ISBN

of this book and select

weblink 7.2.

production
(marginal and average)

production (total)

There are some important points to notice on Figure 7.3.

TP declines
when MP
becomes
negative

diminishing
returns begin

the same as the average output with three workers, the average does not change.

» With the fifth worker, however, the marginal product has decreased to 4 doughnuts and
the average output therefore begins to decline, to 4.8 doughnuts. The fifth worker hired
produces less than the average so the average falls.

Whenever MP is greater than AP, the average will increase. When MP is the same as AP, the
average stays the same, and when MP is less than the AP, the average declines. Notice that
graphically, the MP curve intersects the AP curve at the latter’s highest point. Later in this
chapter, you will notice that the same relationship holds true for marginal cost and average

Figure 7.3a plots TP and Figure 7.3b shows MP and AP. The graphs include some important
points to understand about the relationships between these three productivity measures.

s

workers

MP intersects
AP atits
highest point

AP

workers

e

The dotted line on the left indicates the point at which the MP of new workers stops

=i
To access Worksheet 7.2 9

on the law of diminishing
returns, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

increases again.

increasing and begins to decline. On the TP curve, this is called the point of inflection,
where the slope of the curve changes (prior to levelling out) as MP falls. The dotted
line on the right indicates the point at which TP begins to decrease because the MP of
labour has become negative. A firm employing workers beyond this point is definitely
not a cost-minimizer and should lay off workers until MP becomes positive and TP



e From short-run productivity to long-run
costs of production

Learning outcomes

e Calculate total fixed costs, total variable costs, total costs, average fixed costs,
average total costs and marginal costs from a set of data and/or drawings.

¢ Distinguish between increasing returns to scale, decreasing returns to scale and
constant returns to scale.

e Qutline the relationship between short-run average costs and long-run average costs.

e Explain, using a diagram, the reason for the shape of the long-run average total cost
curve.

e Describe factors giving rise to economies of scale, including specialization, efficiency,
marketing and indivisibilities.

¢ Describe factors giving rise to diseconomies of scale, including problems of
coordination and communication.

So: a firm’s short-run costs of production are determined by the productivity of its short-
run variable resources, most importantly labour. When worker productivity rises, the

firm’s per-unit costs of production fall. More-productive workers mean fewer inputs to
produce a certain amount of output or more output with a certain number of workers. Less-
productive workers mean firms must employ more inputs to produce a certain amount of
output or that a certain number of workers will produce less output; either way the firm’s
per-unit costs of production rise with falling productivity and fall with rising productivity. A
firm’s short-run costs of production and labour productivity are therefore inversely related.

In the short-run cost table below (Table 7.3), assume the firm employs labour, land and
capital to produce its output, a popular toy called the robotron. In the short run, labour is the
only variable resource and therefore the total variable cost represents the wages paid to the
firm’s workers. The total fixed cost of $100 represents the interest the firm pays for the use of
its capital and the rent it pays for the use of the factory space in which it produces robotrons.
In order to increase its output in the short run, the firm must hire additional workers.
Assume the wage rate is $5 per worker, so as the firm hires more workers its total variable

cost increases. Fixed costs, on the other hand, remain at $100 since the quantity of land and
capital does not change in the short run (the fixed-plant period).

TABLE 7.3 SHORT-RUN COSTS OF PRODUCING ROBOTRONS

Total Number | Total fixed | Total Total cost | Average fixed | Average Average total | Marginal cost
output per | of workers | cost (TFC) | variable (TC=TFC | cost variable cost cost (MC = ATC = AQ)
hour(Q) |(Q) cost (TVC) | +TVC) (AFC = TFC + Q) | (AVC = TVC = Q) | (ATC =TC = Q)

0 0 100 0 100 = = = -

1 6 100 30 100 30 130 30

2 10 100 150 50 75

3 13 100 65 165 21.7

4 17 100 85 213 46.3 20

5 23 100 215 20 43 30

6 32 100 260 16.7 434

7 44 100 220 320 14.3 314 60

8 62 100 310 38.8 90




COSTS, REVENUES AND PROFIT

Use Table 7.3 to answer the following questions.

Complete the table by filling in the empty cells.

Why does total variable cost increase as output increases in the short run?
Why does total fixed cost remain constant regardless of the level of output?

Explain the relationship between total cost, total variable cost and total fixed cost.

O 0 N o Un

Which column tells us the per-unit cost of robotrons at each level of output?
10 What is the relationship between the marginal cost and the total cost?

11 How do the Q and Q, columns demonstrate the law of diminishing returns?

Total costs: fixed and variable

Figure 7.4 shows the graphical representations of the total cost data in Table 7.3.

Figure 7.4 | 4 5004
Total costs in the short run.
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First, let’s examine some the relationships between the total fixed cost (TFC), total variable
cost (TVC) and total cost (TC) curves.

* When output is zero, the firm’s TC equals its TFC. When producing zero output, the
firm does not need to employ any workers, so TVC equals zero. However, the firm must
pay its interest on capital and rent on land regardless of its level of output, so fixed costs
must be covered whether output is zero units, five, eight, or more.

* As the firm begins to produce output, it must hire workers. This causes its TVC to
increase. The rate at which TVC increases varies with the changing productivity of
labour, reflected by the S shape of the TVC curve.

¢ TFC remains at $100 in the short run because the firm is not increasing its land and
capital inputs, only its labour.

e TCincreases at the same rate as TVC and is a parallel line $100 above TVC. At each level
of output, the firm’s TC equals the sum of its TFC and its TVC:

TC=TFC+TVC

The shapes of the TC and TVC curves are important. Notice that while TC and TVC
increase as output increases, the slopes vary across the range of output. At first, between




one and three units of output, the slopes of TC and TVC become flatter and flatter, but
beyond three units, the curves become steeper and steeper. This is because as workers

are hired, the marginal returns on labour at first increase as existing capital is used more
efficiently. Then, beyond a certain point, the marginal returns on labour begin to diminish
as more and more labour is added to a fixed amount of capital.

TVCincreases at a decreasing rate while marginal returns to labour are increasing, and at
an increasing rate while labour experiences diminishing marginal returns. A firm’s TVC
curve is therefore the mirror image of its total product curve.

As can be seen in Figure 7.5, the shapes of and relationship between a firm’s total productivity
(TP) and its TVC reflect the law of diminishing marginal returns and the two curves therefore
display an inverse relationship. Over the range of increasing marginal returns, TP increases

at an increasing rate and TVC increases at a decreasing rate because output rises with each
additional unit of input. Beyond the dotted line, TP increases at a decreasing rate and TVC at
an increasing rate, since each additional worker adds less and less to the firm’s output.
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TE | Figure 7.5
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From one to three units, MC falls because of increasing
marginal returns to labour. Beyond three units, MC output




Figure 7.7
Short run costs of production
relationships.
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increases due to the law of diminishing returns and the declining productivity of labour as
itis added to a fixed amount of land and capital. The increase in MC corresponds with the
increase in slope of total cost.

e ATC lies above AVC. Just as a firm’s TC is equal to the sum of its variable and fixed
costs, the firm’s ATC is equal to the sum of its AVC and AFC. At any level of output, the
distance between the ATC curve and the AVC curve equals the firm’s AFC.

* MCintersects ATC and AVC at their lowest points. The same relationship that held for
marginal product (MP) and average product (AP) holds for MC and AC. If the last unit
produced costs the firm less than the average per-unit cost then the average cost falls. If
the last unit produced costs more than the average cost, then the average rises.

AVC, AFC, ATC and MC can be found using the following formulas.

TVC
AVC=—7%—
Q
TFC
AFC=—F%~
Q
ATC=AFC + AVC
_ATC
MC= o) Q

Figure 7.7 shows a firm’s short-run per-unit costs of production.

MC

distance

between ATC ATC
and AVC ) /
equals AFC MC intersects AVC

ATC and AVC —
at their lowest
points

average and marginal costs

diminishing returns
begin when MC
starts to increase

quantity of output

You will notice that AFC is not shown in Figure 7.7. It is not necessary to show AFC
separately because its presence is inferred from the distance between ATC and AVC at any
level of output. Several important characteristics of a firm’s short-run cost curves are noted
on the graph.

The shapes and relationships between the three curves above are very important. A firm
that alters its output in the short run (fixed-plant period) faces costs similar to those shown
in Figure 7.7. In deciding at which level it should produce in order to maximize its profits in
the short run, a firm must take its marginal and average costs into consideration, because
its total profits equal its total revenues minus its total costs (page 149). Another way to state
this is in terms of per-unit profits:

average profit (profit per unit of output) = average revenue — average total cost

Later, you will learn the rule to produce at the profit maximizing level of output.
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=t ts of production,
By the late 1930s, the first Krispy Kreme doughnut shop in North Carolina had reached its Elr;;:es \;jt VFi:/(v)WHC o

full capacity of production and the company had to make a decision: stay small and make pearsonbacconline.com
our customers at our one shop as happy as possible, or expand and meet the demands of and follow the onscreen
new customers all over the US? Of course, opening a second or third doughnut shop would instructions.

not immediately allow Krispy Kreme to serve customers all over the country, but beginning

in the late 1930s, the firm did begin to expand its operations around the American South, 6

. . . To access Worksheet
and now, nearly 80 years later, the firm operates in thousands of locations in over a dozen

7.4 on economies of
countries. scale, please visit www.
pearsonbacconline.com
and follow the onscreen

Economies of scale and diseconomies of scale e

As Krispy Kreme’s operations expanded from the short run to the long run, it was able

to open more locations, thus adding more capital, land and labour to its production of
delicious, glazed, doughy rings. The long run in economics, it should be remembered, is
defined as the variable-plant period. In the long run, a firm may vary all of its factors of
production. The law of diminishing marginal returns no longer applies in the long run
since the quantity of capital workers have at their disposal is no longer fixed. To understand
how a firm’s costs change in the long run, we must examine with new eyes the ATC curve

(Figure 7.8).
A < Figure 7.8
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To understand a firm’s long-run costs of production, it helps to imagine the long run as a S S

period of time over which a firm can open several new plants. (The term ‘plant’ may refer corporations are cheap
to factories, offices, shops, etc. depending on the type of firm in question.) The long-run and ubiquitous in our
variable-plant period is, therefore, made up of several short-run, fixed-plant periods. el Wik 2 e
inexpensive because of
Figure 7.8 shows our firm producing robotrons expanding to a level of output that is far Nike's economies of scale.
beyond what it could have achieved with only one factory. ATC; shows the firm’s average iPhones are relatively

total costs if it operates only one factory. As you can see, beyond a certain level of output, inexpensive because Apple
has achieved economies

diminishing returns would cause the single factory’s average costs to rise rapidly, making of el B s s

it worthwhile for the firm to open a second factory, represented by ATC,, in order to keep are built at relatively low

its costs low. Notice, however, that when it opens the second factory, the entire ATC, curve average cost because

is at a lower average cost of production than when the firm operated only one plant. The e amd Alfaus eanEve
L . . economies of scale.

same reduction in average costs occurs when the firm opens its third (ATCs) and fourth

(ATC,) robotron factories.



There are examples
throughout history of
empires experiencing
diseconomies of scale:
the Romans and the
Mongols are just two.
‘The sun never sets on
the British Empire’ was a
popular saying about the
vastness of the colonies
under British control.
How might getting so
big create challenges
that may lead to the
collapse of extremely
large organizations such
as General Motors or the
Mongol Empire?

Increasing returns to scale
means that an increase

in inputs leads to a larger
proportional increase in
output. For example, if a
firm doubles the number
of workers and capital and
its output triples, the firm
is experiencing increasing
returns to scale.

Constant returns to

scale occur when an
increase in inputs leads
to a proportionally
identical increase in
output. For instance, if

a firm adds 20% more
capital, land and labour
to its production and
output increases by 20%,
the firm is experiencing
constant returns to scale.
Graphically, this is the
range of output over which
ATC does not change with
the level of output.

Decreasing returns to scale
means that an increase in
the quantity of inputs leads
to a proportionally smaller
increase in the quantity of
output. A firm of this size
may be 'too big for its own
good.
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The falling ATC that occurs in the long run as the firm opens its second, third and fourth
factories is attributable to an economic concept known as economies of scale. Scale is
another word for size, and ‘economies’ in this case refers to specific benefits enjoyed by
large firms that smaller businesses cannot access. The robotron firm in Figure 7.8 enjoys
lower average costs of production up to opening its fourth factory. Economies of scale may
include such factors as the following.

* Better prices for raw materials such as plastic and rubber parts for the robotrons due to
larger bulk orders made by the firm as it grows.

 Lower costs due to higher quality and more technologically advanced machinery
operating in larger factories.

* Lower average shipping and transportation costs as the firm produces and ships larger
quantities of toys to the market when operating four factories than when operating only
one.

* More favourable interest rates from banks for new capital as the firm becomes larger
and therefore more credit-worthy.

* More bargaining power with labour unions for lower wages as the firm employs larger
numbers of factory workers.

¢ Improved manufacturing techniques and more highly specialized labour, capital and
managerial expertise.

The basic idea is behind the concept of economies of scale is that the larger a firm becomes,
the cheaper it is to produce one unit of output because of the cost advantages that a firm
experiences as it expands. Throughout the range of long-run ATC over which the firm
enjoys economies of scale, it experiences increasing returns to scale. This means that each
additional unit of input produces increasing amounts of output.

At a certain point, further reductions in average cost become difficult or impossible, and
a firm eventually achieves minimum efficient scale (MES). MES is the size at which a firm
achieves its lowest possible per-unit cost of production. Beyond this size, no further cost
advantages accrue as the firm continues to expand.

Over the range of output during which ATC remains constant, the firm experiences
constant returns to scale — that is, a particular increase in inputs leads to a proportionally
identical increase in output.

It is possible for a firm to become ‘too big for its own good’. This may occur if a very large
firm begins experiencing inefficiencies that cause its average costs to rise as the firm grows.
This may seem counter-intuitive, as conventional wisdom would suggest that the larger

a firm becomes, the better it gets at producing its output and the lower its ATC should

be. However, several examples exist in the real world of firms that have experienced
diseconomies of scale that have led to rising average costs and decreased competitiveness
as the firms have grown larger and larger.

Long before it sought a bailout from the US government in 2008, America’s largest
automobile manufacturer, General Motors, struggled with the challenges related to
its massive size, which actually made the firm less competitive in the auto market.
Diseconomies of scale may include the following.

* Communication inefficiencies —a firm with multiple levels of management located
around the world may experience increasing costs associated with communication
across divisions and plant facilities. As a result, many processes may be unnecessarily
duplicated throughout the company, adding to the firm’s costs of production but not to
its revenues.

* Office politics — managers in a mega-corporation may focus more on achieving their
personal goals than on promoting the best interest of the firm itself. To this end, managers



may promote incompetent or inefficient workers in order to make themselves look better
and to increase their own chances of earning a promotion to the higher ranks.

¢ Increased regulation — the larger a firm gets, the more likely it is to be regulated by
government agencies. A firm that grows to become a dominant market force may
face anti-monopoly regulations that add to the costs of production, or may be subject
to anti-competitive lawsuits that lead to significant legal costs. An example here is
Microsoft, which has faced several government lawsuits relating to its alleged anti-
competitive behaviour.

A firm facing diseconomies of scale may be forced to deal with its rising costs by breaking
up into multiple smaller firms to compete at a smaller scale against one another. Over

the years, General Motors has been forced to sell or shut down several of its divisions to
keep its costs down and remain competitive in the auto industry: in the early 1990s, the
company shut down 21 plants and, in 2004, it folded one of its major brands, Oldsmobile.

You have now learned how a firm’s costs of production are influenced by the law of
diminishing marginal returns (which determines a firm’s short-run costs of production)
and by economies and diseconomies of scale (which explain the shape of the long-run
ATC curve). However, we are not yet in a position to understand how firms can achieve
their economic objective of profit maximization. A firm’s total profit is a function of both
its total cost and its total revenue. Thus, we must now examine what determines a firm'’s
revenues.

0 Revenues: total, average and marginal
revenue

Learning outcomes

¢ Distinguish between total revenue, average revenue and marginal revenue.

e |llustrate, using diagrams, the relationship between total revenue, average revenue
and marginal revenue.

¢ Calculate total revenue, average revenue and marginal revenue from a set of data
and/or diagrams.

Revenue is the income a firm receives from the sale of its output. Whether producing
petroleum, doughnuts or children’s toys, a firm will always attempt to maximize the

difference between its total revenues and its total costs in order to earn the greatest amount

of profit possible. Most firms seek to maximize profit, not revenue. To understand how
they do this, we must look at how a firm’s revenues are earned and how they change as the
quantity of output changes.

Let’s examine the revenue tables for two different types of firm: a perfectly competitive
firm and an imperfectly competitive firm.

Revenues for a perfectly competitive firm

You will recall from Chapter 2 (page 23) that a perfectly competitive firm is one that
competes in a market with a very large number of firms each producing an identical
product, and each firm’s output making up a tiny fraction of the total market supply. This
makes it impossible for a single firm to affect the market price by increasing or decreasing

i
O

To learn more about
economies of scale, visit
www.pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 7.3.

Economies of scale are the
cost-reducing advantages
that allow a firm to produce
at ATC as it expands its
production in the long run,
adding new labour, land and
capital.

Diseconomies of scale are
the factors that cause a firm
to experience rising ATC

as it grows in size. If a firm
adds a factory and ATC rises
across all its factories, it is
experiencing diseconomies
of scale.

Minimum efficient scale
(MES) is the size a firm
must achieve in order to
produce its output at the
lowest possible per-unit (or
average) total cost. Before
this level of output, the
firm experiences increasing
returns to scale; beyond,
returns to scale are constant
or decreasing.
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Figure 7.9

Total, average and marginal
revenue for a perfectly
competitive firm.
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its output unilaterally. Firms in perfectly competitive markets are known as price-takers.
The price at which such a firm sells its output remains unchanged regardless of the firm’s
output.

Table 7.4 shows the revenues for a perfectly competitive firm — the robotron manufacturer —
assuming the market price of robotrons is $50.

TABLE 7.4 REVENUES FOR A PERFECT COMPETITOR

Quantity of output (Q) Price (P) =average revenue (AR) Total revenue (TR) / $
= marginal revenue (MR) / $
1 50 50
2 50 100
3 50 150
4 50 200
5 50 250
6 50 300
7 50 350
8 50 400

Notice that the price of $50 also equals the firm’s average revenue (AR) and its marginal
revenue (MR). The definitions of AR and MR explain why this is the case. AR is the revenue
per unit of output, which is the price at which each unit is sold. MR is the amount by which
total revenue (TR) changes with each additional unit of output sold, which again is the price
at which each unit is sold. AR is equal to the price (P), which in the case of a price-taking
perfect competitor, is equal to MR, since the firm will always sell additional units of output
for the market price.

TR=PxQ
AR = IR

ATR
MR = E
MR=AR=P
TR is equal to the price times the quantity of output sold. Since the price is constant at all levels
of output, the firm’s TR increases at a constant rate as it
produces and sells greater quantities of output. Therefore,
MR equals Pand AR.

TR

Graphically, the TR curve is an upward-sloping line

with a constant slope equal to the price (Figure 7.9). MR
and AR are the horizontal line equal to the price of the
firm’s output, which itself is determined in the market for
robotrons, in which this firm is only one of hundreds of
identical competitors.

Determining the MR and AR for a perfectly competitive
firm is easy once you know the market price of the
output. Market price, of course, is determined not by

AR=P=MR each individual firm, but in the market itself. Figure 7.10
represents the market for robotrons, which includes 1000

4 5 6 7 8 identical firms, and the revenue data for an individual

quantity of output robotron producer.
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The price of robotrons, Py, is determined by the market supply and the market demand
for the toy. Supply in the market represents the total output of 1000 robotron producers
and how those firms respond to a change in the price. Demand represents responsiveness
of robotron consumers to changes in the price. The intersection of market demand and
market supply determines the equilibrium price of robotrons.

In Figure 7.10b, the price of $50, established by the market, is used to derive an individual
robotron producer’s MR and AR curve and to represent the demand for an individual
firm’s output. Notice that when viewed as a demand curve, the MR = AR = Pline is
perfectly elastic at the market price of $50.

A price taker faces perfectly elastic demand from its consumers for a very simple reason:

it is one of hundreds of firms selling an identical product, all charging the same price. If a
single firm should lower its price even by a few cents the quantity demanded by the market
would increase dramatically. In fact, every rational consumer aware of this price decrease
would wish to buy robotrons from the one firm charging a price lower than market
equilibrium. On the other hand, if one firm raises its price at all, rational consumers will
demand zero output from that firm since there are hundreds of others selling the same
product at the lower equilibrium price.

The responsiveness of consumers to changes in the price of an individual firm in a perfectly
competitive market is perfectly elastic. Demand as seen by the perfectly competitive firm
is, therefore, horizontal at the equilibrium price established by the market.

Revenues for an imperfectly competitive firm

In Chapter 2 (page 23), you met the four market structures:

¢ perfect competition

* monopolistic competition
* oligopoly

* monopoly.

The latter three of these are considered imperfectly competitive, and firms within such
markets share certain important characteristics that affect their revenues.

o There are fewer firms in imperfectly competitive markets than in perfectly competitive
markets, which means that a change in the output of an individual firm will have at least
some effect on the market price of its output.

* Firms in imperfectly competitive markets differentiate their products from one another.
This adds to their price-making power. A firm with a unique product can raise its price
without fear of losing all its customers, as would happen if a perfect competitor raised
its price.

¢ Examiner’s hint

A trick to remember what

to label the demand curve

in a perfectly competitive
firm’s diagram is to give

the horizontal line a name.
Demand is actually known as
Mr Darp. Mr Darp is a useful
way to remember how to
label demand for a perfectly
competitive firm, because the
name is made up of the four
identities of this curve:
MR=D=AR=P
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* Imperfect competitors are price-makers, which means that in order to sell additional
units of output, such a firm must lower the price it charges consumers.

An imperfectly competitive firm, regardless of whether it’s in a monopolistically
competitive market or is a pure monopoly, faces a downward-sloping demand curve, as
opposed to the perfectly elastic demand curve faced by perfect competitors. Table 7.5
shows the demand schedule, and the TR, AR and MR of a purely monopolistic robotron

producer.
Quantity of output (Q) Price (P) = average Total revenue (TR) Marginal revenue

revenue (AR) (MR)

0 450 0 -

1 400 400 400

2 350 700 300

3 300 900 200

4 250 1000 100

5 200 1000 0

6 150 900 -100

7 100 700 -200

8 50 400 -300

Unlike the purely competitive robotron producer, the monopolist must lower the price it
charges for its output in order to sell greater quantities. There are no longer hundreds of
identical firms for customers to choose from, so consumers are less responsive to higher
prices, thus the quantity demanded does not immediately fall to zero when the firm raises
its price, nor does every consumer in the market wish to buy from this firm when its price
decreases. There is an inverse relationship between the price the imperfect competitor
charges and the quantity demanded of its output.

Additionally, unlike the perfect competitor, the monopolist’s MR is no longer equal to

its price and AR. You will recall that MR measures the change in the firm’s TR when it
increases its output by one unit. Since a perfect competitor can sell all of its output for

the market price, the MR equals the price at all levels of output. An imperfect competitor,
however, must lower the price of all of its output to increase the quantity it sells to
consumers. When it does so, it must accept a lower price for the additional unit it sells, and
for all of its output (assuming the firm does not price discriminate, which is discussed in
Chapter 9).

Table 7.6 shows what happens to TR, AR and MR when this firm increases its output from
three to four robotrons.

TABLE 7.6 AS PRICE FALLS, MR FALLS MORE QUICKLY FOR AN IMPERFECT COMPETITOR

Q P=AR TR MR
3 300 900 200
4 250 1000 100

The marginal revenue of the fourth unit ($100) is less than the price it sold the fourth

unit for ($250). Since the firm is a single-price seller, meaning all customers will pay the
same price as all others, the firm must sacrifice some of the revenue it was earning by
selling three units at a price of $300 in order to sell four units at the price of $250. The
marginal revenue is not, therefore simply the price of the fourth unit, since in order to sell




the additional unit, the firm had to accept $50 less for the three units it could have sold

at a price of $300. While the AR at four units is $250, the MR must account for the lost
revenue (3 x $50) the firm experiences when it lowers its price to $250 to sell the fourth
unit. Therefore, MR is $250 (the price at which four units are sold) minus $150 (the revenue
sacrificed when lowering the price to sell one more unit), equalling $100.

All this is a complicated way of saying that a single-price monopolistically competitive,
oligopolistic or monopolistic firm must lower the price of all of its output in order to sell
an additional unit, hence its MR declines faster than its AR and price. Only for the first unit

of output will price, AR and MR be the same (Table 7.5).

Graphically, the TR, AR and MR curves for the robotron producer discussed above will
look like Figure 7.11.

revenues

TR is maximized when MR = O

The relationship between TR and MR reflects the same relationship described between
TP and MP and costs (page 154). MR is given by the slope of TR, since marginal revenue
measures the rate of change in total revenue.

Aslong as MR is positive, TR will increase. Since MR decreases 600-
as output increases, the slope of the TR curve levels out until
MR equals zero, at which point the firm’s TR is maximized.
When MR falls below zero, the firm’s TR begins to decrease. 400
If the robotron producer above were producing beyond five

units, it would certainly do better by decreasing its output,

which would increase its TR while lowering its total costs, thus 2001
increasing the firm’s profits.

Let’s take a closer look at the relationship between marginal
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Figure7.13

The relationship between
demand, MR and TR for an
imperfect competitor.
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line, because the MR curve lies below the D = AR = Pline at every level of output beyond
one unit. The slope of a single-price imperfectly competitive firm’s MR curve will be twice
that of its demand curve, since MR falls at a greater rate than price because the firm must
lower all of its prices in order to sell more output.

HL EXERCISES

Use Figure 7.12 to answer the following questions.
12 Identify the revenue-maximizing level of output for the monopolistic firm represented.

13 Explain why the firm's marginal revenue curve is equal to the price at an output of one
unit, but is less than price at every quantity beyond one.

14 Why would the firm never wish to produce a level of output beyond five units?

The total revenue test revisited

You may recall from Chapter 4 (page 81) that one way to determine whether demand is
elastic or inelastic is to determine how TR changes following a change in price. The total
revenue test tells us that if a fall in price leads to an increase in TR, demand is elastic, but
that if TR falls following a price decrease, demand is inelastic. Figure 7.13 applies the total
revenue test for elasticity to an imperfectly competitive firm’s demand, MR and TR curves.

A

PED <1

price and revenues
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An imperfect competitor will never wish to produce at a point beyond the unit elastic
point (PED =1) on its demand curve, and for a very good reason. As the firm increases its



output beyond this point, its total costs continue to rise, but as you can see above, its total
revenue decreases. Recall that profit equals total revenue minus total cost. An increase in TC
accompanied by a fall in TR will definitely lead to a decline in a firm’s profits, thus we know
that a profit-maximizing firm will never produce in the inelastic range of its demand curve.

o The short-run profit-maximization rule

Learning outcomes

e Describe economic profit as the case where total revenue exceeds economic cost.

* Describe normal profit as the amount of revenue needed to cover the costs of
employing self-owned resources (implicit costs, including entrepreneurship) or the
amount of revenue needed to just keep the firm in business.

e Explain that economic profit is profit over and above normal profit, and that the firm
earns normal profit when economic profit is zero.

e Explain why a firm will continue to operate even when it earns zero economic profit.

e Explain the meaning of loss as negative economic profit arising when total revenue is
less than total cost.

e Calculate different profit levels from a set of data and/or diagrams.

e Explain the goal of profit maximization where the difference between total revenue
and total cost is maximized or where marginal revenue equals marginal cost.

Why did BP begin drilling for oil in the Gulf of Mexico? Why did Krispy Kreme start making
doughnuts in North Carolina? And why did our imaginary robotron companies start making
children’s toys? One goal of any entrepreneur who embarks on a new business venture is
undoubtedly to earn a profit beyond his or her costs, both explicit and implicit.

We have identified these costs, including wages for labour, interest for capital, rent for

land and what we defined as normal profit for the entrepreneur. Normal profit is a cost

to firms since an entrepreneur who does not earn this base level of profit will shut the
business down and seek to employ his or her self-owned resources in a market in which the
possibility for greater profits exist.

Economic profits occur when a firm earns revenues in excess of all of its costs, both
explicit and implicit, including a normal profit for the entrepreneur. Economic profits
are, therefore, also known as supernormal or abnormal profits, since they are above and
beyond the normal profit required to keep the firm in operation.

Any business manager must decide in the production process just how much output to
produce in order to maximize the firm’s profits, or in a less desirable scenario, minimize
its losses. The profit-maximization rule of output helps firms decide just what this golden
level of output is.

The total revenue/total cost approach

We know that total profits are found by subtracting TC from TR, so one way a producer
can maximize profits is by producing at the quantity where the difference between TR
and TC is the greatest. When we combine the revenue and cost data for our perfectly
competitive robotron producer, we can determine at what level of output the profits are
maximized (Table 7.7, overleaf).

To learn more about cost
minimization, visit www.
pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 7.4.

An economic profit is
earned when a firm's total
revenues exceed all its
explicit and implicit costs
of production, including a
normal profit. Economic
profits are greater than
normal profits, and are,
therefore, sometimes
referred to as abnormal
profits or supernormal
profits.
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TABLE 7.7 TOTAL REVENUES AND COSTS FOR A PERFECT COMPETITOR

Total output (Q) Price (perfect Total revenue Total cost (TC) | Total profit=TR - TC
competitor) (P) (TR)
0 50 0 100 -100
1 50 50 130 -80
2 50 100 150 -50
3 50 150 165 =15
4 50 200 185 15
5 50 250 215 35
6 50 300 260 40
7 50 350 320 30
8 50 400 410 10

At six units of output, the difference between the firm’s TR and TC is maximized.
Graphically, this is the quantity at which the distance between the TR and TC curve is
maximized (Figure 7.14).
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Figure 7.14 shows the TR and TC curves of a perfectly competitive firm in order to
determine the quantity of output at which the difference between TR and TC is maximized
and its economic profits are maximized, in this case at six units of output. Of course, the
firm wants to produce at a quantity at which TR is greater than TC so that its economic
profits are positive. At the break-even point, the firm is covering all its economic costs and
earning a normal profit, but it is not earning any economic profits. At any point below the
break-even point, the firm is earning economic losses since its total costs exceed its total
revenues.

An imperfectly competitive firm trying to maximize profits should choose a level of output
following the same approach as the perfect competitor, producing where the difference
between the TR and TC curves is maximized. Table 7.8 combines the revenue and cost data
for our imperfect competitor robotron producer.




TABLE 7.8 TOTAL REVENUE AND TOTAL COST FOR AN IMPERFECT COMPETITOR

Total output | Price (imperfect | Total revenue (TR) Total cost (TC) | Total profit=TR - TC
(Q) competitor) (P)
0 450 0 100 -100
1 400 400 130 270
2 350 700 150 550
3 300 900 165 735
4 250 1000 185 815
5 200 1000 215 785
6 150 900 260 640
7 100 700 320 380
8 50 400 410 -10

Figure 7.15 shows a price-making, imperfectly competitive firm’s TR and TC curves and
the level of output at which the distance between the two is maximized.
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While the TR/TC approach can be used to determine the level of output at which firms
should produce to maximize their economic profits, a more common approach requires
firms to examine their MR and MC.

The marginal revenue/marginal cost approach

Firms, like individuals, think on the margin. In economics, marginal thinking is a key
characteristic of self-interested, utility-maximizing individuals and firms. Consumers think
on the margin when they decide whether the marginal benefit of a decision or a purchase is
greater than or less than the marginal cost. For instance, if the benefit of one more ride on
aroller coaster at an amusement park outweighs the few dollars it costs, then you take that
additional ride.

Likewise, a firm weighs the benefits and costs of additional units of output when deciding
at what level of output it should stop producing more units. For a firm, however, it
is not marginal utility that is weighed against marginal cost, it'’s marginal revenue. If
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the additional revenue a firm earns by producing one more unit of output exceeds the
The profit-maximization O . . . . A bt
. marginal cost of production, then it is always in the profit-maximizing firm’s interest to
rule of production states o ) . ;
ey produce additional units. However, if one more unit of output costs more than the revenue

profits, a firm in any it brings in, then it should not be produced.

market structure should At what level should a fi . duction i d L. . fits?
produce as close as t what level should a irm target 1ts pro uction 1in order to maximize economic pro ts:

possible to the point at It should follow the marginal revenue/marginal cost rule of profit maximization, which
which its marginal revenue states that in order to maximize its total economic profit, a firm should produce up to the

EEVElS i3 EITEE ot el level of output at which its marginal revenue equals its marginal cost.
production, where

MR = MC. Table 7.9 shows marginal cost and marginal revenue data for our perfectly competitive
robotron producer.

TABLE 7.9 MARGINAL COST AND MARGINAL REVENUE FOR A PERFECT COMPETITOR

Total output | Price (perfect | Total cost (TC) Marginal Total Marginal revenue
(Q) competitor) (P) cost (MC) revenue (TR) (MR)

0 50 100 — 0 —

1 50 130 30 50 50
2 50 150 20 100 50
3 50 165 15 150 50
4 50 185 20 200 50
5 50 215 30 250 50
6 50 260 45 300 50
7 50 320 60 350 50
8 50 410 90 400 50

HL EXERCISES

Use Table 7.9 to answer the following questions.
15 Identify the following from the data in the table:
a the profit-maximizing level of output and price
b the level of economic profit earned when producing at this level of output
c the level of output below which this firm would earn economic losses
d the level of output beyond which the firm would earn economic losses.
16 Why does the price seen by the perfect competitor remain constant as the firm’'s output
increases?

17  Why does the firm’s marginal revenue equal its price at every level of output?

At six units of output, the marginal cost of $45 is just below the marginal revenue of $50.
To maximize its profits, the firm should produce up to, but no more than, 6 robotrons. To
see why six units maximizes profits, examine what happens if the firm produces less than
or more than this number.

* At five units of output, the last unit produced cost the firm only $30 and earned the firm
$50 of revenue. The profit on the last unit was $20.

¢ The sixth unit of output cost the firm $45 and earned the firm $50 of revenue. The profit
on the sixth unit was only $5, less than on the fifth unit, but still positive, adding to the
firm’s total profits.

¢ The seventh robotron costs the firm $60 and only brings $50 of revenue. The firm
would lose $10 on the seventh unit of output.




Clearly, at every level of output up to and including the sixth unit, this firm can earn profits
on each unit produced and sold. The goal of firms is to maximize total profits, so even if
the marginal cost of the sixth unit were $49.99, the firm would still wish to produce it even
though the profit is only $0.01. Profits are profits, and as long as there is any profit at all to
be earned, firms should produce additional output. But as soon as an additional unit costs
the firm more than it can be sold for, the firm should stop producing more output and
maintain its profit-maximizing level at which MR =MC.

The seventh robotron imposes a loss on this firm, so it should not be produced. Profit
maximization on the margin requires a firm to produce as close as possible to the point at
which it is breaking even on the margin (i.e. on the last unit of output it produces, it earns
zero economic profit). At this point, the firm’s total profit is maximized.

An imperfect competitor can follow the same short-run profit-maximization rule as a
perfect competitor. Table 7.10 shows the costs and revenues for an imperfect competitor.

TABLE 7.10 MARGINAL COST AND MARGINAL REVENUE FOR AN IMPERFECT COMPETITOR

Total output | Price (imperfect | Total cost Marginal cost | Total revenue Marginal
(Q) competitor) (P) (TC) (MC) (TR) revenue (MR)

0 450 100 - 0 -

1 400 130 30 400 400
2 350 150 20 700 300
3 300 165 15 900 200
4 250 185 20 1000 100
5 200 215 30 1000 0

6 150 260 45 900 -100
7 100 320 60 700 -200
8 50 410 90 400 -300

18 Use Table 7.10 to answer the following questions.
Identify the following from the data in the table:
a the profit-maximizing level of output and price
b the level of economic profit earned by the firm at this quantity
c the revenue-maximizing level of output and price
d the level of output beyond which this firm would earn economic losses.

19 How does this firm’s profit-maximizing level of output and price differ from those of the
perfectly competitive firm with the same costs of production?

20 Why does the imperfect competitor’s price decrease as its output increases?
21 Why does MR fall faster than price?

For the imperfectly competitive firm whose costs and revenues are shown in Table 7.10, there
is no single level of output at which MR = MC. However, following the same rationale as the
perfect competitor shown in Table 7.9, this firm will produce up to, but not beyond, the level
at which the last unit produced cost as much as to produce as it added to the firm’s revenue.

¢ The third unit cost the firm $15 to produce and added $200 to the firm’s revenue.
Clearly it was a good idea to produce the third unit.

¢ The fourth unit cost the firm only $20 yet added $100 of revenue. The firm earned a
profit of $80 on the fourth unit.




Figure 7.16
Profit-maximization rule
(perfectly competitive firm):
produce at the quantity at
which marginal revenue
equals marginal cost.

Figure 7.17
Profit-maximization rule
(imperfectly competitive
firm): produce at the quantity
at which marginal revenue
equals marginal cost.
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¢ The fifth robotron costs this firm $30 to produce yet adds nothing to its revenues. The
firm in fact loses $30 in the production and sale of the fifth unit.

Following the profit-maximization rule, this firm should produce only four units of output.
Any quantity less than that and the firm is missing out on potential profits, anything
beyond that and the firm is incurring unwanted economic losses.

Graphically, the MR = MC rule for profit maximization can be shown by plotting a firm’s
MC and MR curves on the same axes. MC and MR curves for the perfectly competitive firm
in Table 7.9 are shown in Figure 7.16.
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This profit-maximizing firm will produce up to, but not beyond six units of output.
Anything beyond six units and the additional cost to the firm exceeds the additional
revenue, incurring economic losses. Any quantity below six units and the firm is missing
out on potential additional profits.

Figure 7.17 shows an imperfectly competitive firm, evidenced by the downward-sloping
demand curve showing that this firm has price-making power. The MR curve lies below the
demand, AR and price line. The firm will produce four units, the level of output at which

the next unit produced will cost more than it adds to the firm’s revenue.
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Notice that the equilibrium price in the perfectly competitive market is less than that in the o

. L. . . A, . To learn more about profit
single-price imperfectly competitive market. This and other characteristics of the different o P

maximization, visit www.

market structures are explained in more depth in the next few chapters. We will add pearsonhotlinks.com,
average cost curves to our graphical analyses to illustrate areas of economic profit and loss enter the title or ISBN
and to understand how the existence of profits and losses affects different markets in the of this book and select

li 5.
short run and the long run. weblink 7.5

This chapter has introduced the theory of the firm and identified the various costs, both
implicit and explicit, faced by firms in the short run and in the long run. Two important
economic principles were introduced which explain the shapes of firms’ short- and long-
run cost curves, the law of diminishing returns and economies/diseconomies of scale.

You now know why BP made the decision to save $10 million in the construction of its

Deepwater Horizon well in the Gulf of Mexico, and you also learned why Krispy Kreme chose

to begin its long period of expansion from its one doughnut shop in North Carolina way

back in the 1930s to its thousands of outlets around the world today. You learned why =

General Motors, once the largest auto manufacturer in the world, was forced to downsize 0 Bvalugie ithe diim e ihe
in the 1990s to combat diseconomies of scale and remain competitive. Additionally, ultimate goal of all firms
you have learned the difference between normal profit and economic profit and the two slisul @l los it iiend iz

. . . . their profits. What are the
approaches firms in all market structures may take to maximize their economic profits. .
moral or ethical outcomes

In the coming chapters, you will explore in more depth the competitive behaviours ey el o s
and profit-maximizing decisions of firms in markets from the highly efficient, yet pursu'ﬂg :Eax'mumbﬁ)rOf'tS

over all other possible
mostly theoretical, perfectly competitive markets to the allegedly evil empires of near ends? °
monopolistic firms.

PRACTICE QUESTIONS O To access Quiz 7, an

= interactive, multiple-
1 a Explain the relationship in the short run between the marginal costs of a firm and its choice quiz on this
average total costs. (10 marks) [AO2] chapter, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.

b Define the law of diminishing returns and assess the likelihood that it will be experienced
by a firm producing a product in a consumer good market. (15 marks) [AO3]
© International Baccalaureate Organization 2005 (part a only) |

2 a Whatare the distinctions between decreasing returns to scale and diminishing
marginal returns? (10 marks) [AO2]

b Evaluate the options available to a firm experiencing decreasing returns to scale to
reduce its costs and remain competitive, using an example to guide your response.

(15 marks) [AO3]

© International Baccalaureate Organization 2000 (part a only)

3 a Atwhatlevel of output should a firm produce to maximize its total profits? Use a
diagram to help explain your response. (10 marks) [AO2], [AO4]

b ‘Whatever the type of market structure, profit maximization will always be the only
goal of firms." Discuss. (15 marks) [AO3]
© International Baccalaureate Organization 2005 (part b only)




PERFECT COMPETITION (HL ONLY)

Perfect competition: assumptions of the
model

Learning outcomes

e Describe, using examples, the assumed characteristics of perfect competition:
a large number of firms; a homogeneous product; freedom of entry and exit;
perfect information; perfect resource mobility.

Watermelon trucks line >
the streets of Shanghai,

an example of a perfectly
competitive market.

Every October, a funny thing happens along the streets leading out of Shanghai, China.
This city of 19 million people, China’s largest, has a centre of glass skyscrapers, a perimeter
of smoke-belching factories, and a hinterland of fertile agricultural fields. It is from these
fields that, for two or three weeks every autumn, blue trucks come rumbling in to line up
on practically every street corner on the way into downtown Shanghai. The trucks flood
into the city by the hundreds, maybe even the thousands, each one loaded down with
freshly harvested watermelons.

You can buy watermelons in Shanghai at any time of year, but for 11 months the price of
watermelons is higher than the typical Chinese consumer is willing to pay because the
watermelons have been transported great distances from the warmer climates to the south
or even from abroad. Yet for two or three weeks, during the watermelon harvest in the
fields just beyond Shanghai, watermelons are abundant and cheap. For this sweet and juicy
period in Shanghai, the watermelon market briefly becomes perfectly competitive.

If you were to hop on a bicycle in Shanghai’s factory district and ride 20 kilometres into the
city centre during the watermelon harvest, this is what you would see. Every 500 metres or
so along the road, there would be a large blue flatbed truck pulled up to the kerb with its
tailgate down. In the back of the truck would be hundreds of watermelons, probably picked
the day before in a field not far away. If you were to stop and ask the man standing beside
the truck the price of a watermelon, chances are he would tell you something in the range




of 12 RMB (around $1.50). If you continued to cycle down the road another 500 metres
you'd come to another, very similar, truck also selling watermelons. Ask the price here, and
you’'d probably be told the same amount. As you continue your journey into the city and
stop at another dozen or so blue trucks, chances are you'd find the price of watermelons to
be the same at every stop.

The watermelon market in Shanghai during October displays many of the characteristics
of a perfectly competitive market: the product on sale is homogeneous and identical from
seller to seller. The price the melons sell for, if you do a little bargaining, is nearly the same
everywhere, and the barriers to entry into this market are extremely low. Anyone with a
flatbed truck and a few hours on their hands could drive out to the countryside and load
their truck with melons to sell in the city.

This is one real-world example of a perfectly competitive market, but other examples are
hard to find. The model is mostly theoretical but, as you will see, it provides economists
with a valuable tool for evaluating the efficiency of more realistic market models — the
imperfectly competitive markets discussed in Chapters 9 and 10.

The perfectly competitive model

As you learned in Chapter 2 (page 23), perfectly competitive markets are those in which
individual firms produce such a small proportion of the overall supply of the product that
altering their own output has no influence over the market price of the product. In this
regard, firms in such an industry are price-takers; this means that they find it impossible
to charge a price higher than that charged by their competitors, nor can they successfully
offer their output at a lower price since competition forces the price down to the
producers’ lowest average total cost.

A market is perfectly
competitive if there are
a large number of firms

produce completely identical products; the goods are not differentiated and act as projuatn% id.emi;a‘ vical
. products racing identica
perfect substitutes for each other production costs and in

can enter or exit the market very easily, with effectively no barriers to entry or exit. wikitdh iheie e Mo baniers

In addition to perfectly competitive markets consisting of a large number of identical,
price-taking firms, the model also assumes that the firms:

While perfectly competitive industries are rare in the real world, examples of markets with o entry or exit

some of these characteristics do exist in certain industries, including certain agricultural
commodities, low-tech manufactured goods, certain types of low-skilled labour, markets
in which there are many firms producing nearly identical products or millions of
households supplying an identical resource (such as labour). Despite being rare, perfectly
competitive markets are worth studying for what they teach us about resource allocation
and the efficiency resulting from high levels of competition between firms.

Assuming there are no spillover benefits or costs (externalities) in the production or
consumption of the product, perfectly competitive markets result in the most socially
optimal level of output and price of any of the four market structures, and are therefore
considered allocatively efficient. Shortages and surpluses are non-existent in perfectly
competitive markets, wherein the high level of competition ensures that the marginal
social benefit of a particular product will align with the marginal social cost and neither
too much nor too little will be produced. The perfectly competitive model can be held up
as an example of perfect efficiency when compared to less competitive market models in
which the price-making market power of individual firms results in a level of output that
is lower than and a price that is higher than that achieved under perfect competition. This
provides evidence that efficiency decreases as markets become less competitive.
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With the assumptions above to guide our analysis, we can begin to examine the behaviour
of firms in perfectly competitive industries to determine how such a market adjusts to
changes in demand and supply and how output and price are determined in both the short
run and the long run.

O Cost and revenue curves in a PC market

Learning outcomes

e Explain, using a diagram, the shape of the perfectly competitive firm’s average
revenue and marginal revenue curves, indicating that the assumptions of perfect
competition imply that each firm is a price-taker.

e Explain, using a diagram, that the perfectly competitive firm's average revenue and
marginal revenue curves are derived from market equilibrium for the industry.

In Chapter 6, you learned about short-run costs and revenue curves of firms in different
market structures, distinctions between the fixed and variable costs firms face in the short
run (the fixed-plant period), and the law of diminishing returns and its influence on the
shape of a firm’s marginal cost curve. You will recall that a firm increasing its output in the
short run may alter its variable resources (labour and raw materials) while keeping its land
and capital inputs constant. As more labour and raw materials are added to production
while the amount of capital and land are fixed, the output attributable to additional labour
beyond a certain point begins to decline. This explains why a firm’s short-run marginal
cost (MC) curve slopes upward beyond the point at which diminishing marginal returns
begins (Figure 8.1). If you need to refresh your memory of terms such as ATC and AVC, as
well as MR DARP, now is a good time to do so.

Figure 8.1 } MC
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begins when MC
starts to increase

quantity of output

A perfectly competitive firm seeking maximum profits must examine both its short-run
costs and revenues. The revenue a firm earns depends on two factors: the price it can sell its
output for and the quantity of output it sells. Since perfect competitors are price-takers, the
price a firm sells its output for is determined by the market supply and market demand for
the product it makes.
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You will recall that the demand seen by an individual firm in a perfectly competitive
market is perfectly elastic, illustrated graphically as a line horizontal at the equilibrium BN
) ; ) i =" perfect competition, visit
market price (Figure 8.2, above). Consumers are perfectly responsive to a change in the wwwpearsonhotlinks.com,
price by an individual seller. Any change in price by one firm in a market consisting of enter the title or ISBN
hundreds of identical firms selling identical products will grab the attention of all the of this book and select
buyers in the market; a price increase will lead to a loss of all customers, while a price weblink &1
decrease will lead all buyers to want to buy from the one firm that lowered its price.

To learn more about

O Profit maximization in the short run

Learning outcomes

e Explain, using diagrams, that it is possible for a perfectly competitive firm to make
economic profit (supernormal profit), normal profit or negative economic profit in
the short run based on the marginal cost and marginal revenue profit-maximization
rule.

A profit-maximizing firm will produce at the level of output in the short run at which its
marginal revenue (MR) equals its marginal cost (MC), following the profit-maximization
rule (page 171). To illustrate a firm maximizing its profits, we simply draw a firm diagram
with its costs and revenues, with the firm producing at the quantity that corresponds with
the intersection of its MC and MR curves (Figure 8.3).

The firm in Figure 8.3b maximizes its profits when producing at the quantity Q;. At any level
of output below Qp, MR (the revenue earned when selling the next unit produced which, in
the case of a perfectly competitive firm, is the equilibrium price, Pg) would exceed MC and
the firm’s total profits would increase if it produced one more unit. Beyond Q, the last unit

a 4 b 4 | Figure 8.3

5 MC A profit-maximizing firm in a
perfectly competitive market.
MC = MR a Perfectly competitive
industry; b perfectly
competitive firm.
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PERFECT COMPETITION

Figure 8.4

A firm earning economic
profits in a perfectly
competitive market.

a Perfectly competitive
industry; b perfectly
competitive firm.

Figure 8.5

Economic profits: when price
is greater than average total
cost.

produced costs the firm more than it adds to revenue (MC is greater than MR). The firm is
earning losses on the margin and would reduce its losses by reducing its output back to Q.

Following the profit-maximization rule does not guarantee a firm will earn economic profits.
If, at the MC = MR quantity, a firm’s average total cost (ATC) of production is less than its
average revenue (AR, the price), then the firm will experience economic profits. If, however,
ATC is greater than the price, then the firm may be in a loss-minimizing position, where it
cannot possibly earn profits and instead is producing at the quantity at which its losses are
minimized. On the other hand, it is also possible that a firm is simply breaking even. If, at the
MC = MR quantity, the ATC equals the price, then the firm is earning zero economic profits,
and is simply covering its costs of production (and is earning only a normal profit).

To determine whether or not a firm is actually earning profits at its profit-maximizing level
of output, we must examine its AR and ATC at that level of output. If ATC is less than AR
at the profit-maximizing quantity, then the firm is earning economic profits, meaning it is
covering all its explicit and implicit costs, including a normal profit, and earning additional
profit beyond all these costs (Figure 8.4).
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The firm in Figure 8.4b is producing at the level of output at which MR = MC, at a quantity

of Q. At this level of output, the firm’s average total cost (determined by where the dotted
line above Qg intersects the ATC curve) is less than its average revenue (the MR =D = AR =P
line). For its average unit of output, the firm is able to sell for more than its cost of production,
indicating that the firm is earning a profit equal to P;— ATC on each unit it produces.

Since the firm’s total output is Qy, the total amount of profit earned by the firm can
be calculated as (Pg— ATC) X Q. The area indicated by the blue rectangle in the graph
represents the firm’s total profits.

Figure 8.5 puts some numerical values into this situation.
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Study Figure 8.5 and answer the following questions.

Why does the firm wish to produce at a level of output equal to 100 units?
What is the firm’s total revenue when producing 100 units?

What is the firm's total cost?

Calculate the firm’s level of economic profits.

uu A W N =

Assuming there are no barriers to entry to this perfectly competitive market, how do you
think the existence of economic profits will affect the number of firms producing this
good in the long run?

Figure 8.5 shows a perfectly competitive firm maximizing its profits by producing at its
MC = MR level of output. The price of $15 is determined by market supply and demand
(the market diagram is not shown). The firm’s average total cost is $12 and its output is 100
units. To determine the firm’s total economic profit, calculate its total revenue (TR) and
subtract its total cost (TC).

TR=PxQ=$15x%x100= $1500
TC=ATCxQ =$12x100 = $1200
Economic profit = TR — TC = $1500 — $1200 = $300

The economic profit of $300 represents the firm’s economic, or abnormal profits; the
revenue earned above and beyond the firm’s explicit and implicit costs of production,
including the normal profit needed to keep the firm in business. As stated above, not
all firms earn economic profits at all times. Sometimes, a firm producing at its profit-
maximizing level of output faces a situation in which it is still earning economic losses.

The loss-minimizing firm
Economic profits, while desired, are not always guaranteed. Competitive firms often find
themselves in situations in which economic losses are being earned, even when producing

at their profit-maximizing level of output. In other words, a firm doing as well as it can do
may still be losing money (Figure 8.6).

The firm in Figure 8.6 is producing at the level of output at which MR = MC, which is the
profit-maximizing level. However, its costs appear to be much higher than the firm in
Figure 8.4. Therefore; despite doing as well as it can, the firm is earning economic losses
equal to the shaded rectangle. The firm’s ATC is greater than its AR at the MC = MR point,
meaning that it is earning losses on each unit of output it produces and sells. This firm
cannot possibly earn economic profits unless one of two things happens: either the price
of the product must rise or the firm must reduce its costs.

a 4 b A MC 4 Figure 8.6
S A firm minimizing losses in a
VS ATC perfectly competitive market.
S 4 a Perfectly competitive
- . industry; b perfectly
ATCH—————————— S -
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Figure 8.7 puts some numerical values into this situation.

Study Figure 8.7 and answer the following questions.
Calculate the firm’s total revenues when producing 100 units.
What is the firm’s total cost at this output level?

Calculate the level of economic losses being earned by this firm.

OV 00 N o

Identify two things that could have caused a profit-earning firm like that in Figure 8.5, to
go to earning economic losses.

10  Assuming no barriers to exit in this market, what will the existence of economic losses
cause to happen to the number of firms in the long run?

The firm in Figure 8.7 is producing at its profit-maximizing level of output where MR = MC
but at this quantity, it is earning economic profits of negative $300, meaning the firm is
earning economic losses of $300. Total losses are found by subtracting the firm’s total cost
(TC) from its total revenue (TR).

TR=Px Q= $15x100 = $1500
TC=ATCxQ=$18x100 = $1800
Total profit = TR — TC = $1500 — $1800 = —$300

Producing at the quantity at which MR = MC allows firms to earn the greatest level of
economic profit; but a profit is not guaranteed. A firm may also experience economic
losses if its costs of production are too high or the equilibrium price in the market is too
low. A firm may also break even, which occurs when the firm’s ATC = AR.

The break-even firm

A firm producing at the MC = MR level of output may simply be breaking even, which
means that its total revenues are equal to its total costs. The break-even firm is earning
only a normal profit, which is the minimum profit needed to keep the owner of the firm
producing in the market (Figure 8.8).

The firm in Figure 8.8 is producing at its profit-maximizing level of output, Q. At this
quantity, the firm’s ATC = AR. Per-unit economic profits are zero, meaning total profits are
zero. The firm is breaking even.
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Remember that firms in a perfectly competitive market are identical in every way. In
addition to producing exactly the same product, perfectly competitive firms also face
identical costs of production. Therefore, a diagram illustrating the profits or losses of one
firm represents the situation faced by all firms. To understand the behaviour of firms in a
perfectly competitive industry, therefore, we can examine the behaviour of a typical firm
in response to one of the three scenarios illustrated above (the profit-maximizing firm, the
loss-minimizing firm and the break-even firm).

Only when firms in a perfectly competitive market are breaking even is the market said to
be in equilibrium. If firms are earning economic profits in the short run, then the market
will adjust to a new long-run equilibrium level at which firms are breaking even. Likewise,
if the typical firm is earning economic losses, the market will adjust to eliminate those
losses until firms are once again breaking even.

O Profit maximization in the long run

Learning outcomes

* Explain, using a diagram, why, in the long run, a perfectly competitive firm
will make normal profit.

e Explain, using a diagram, how a perfectly competitive market will move
from short-run equilibrium to long-run equilibrium.

Let’s now consider how a perfectly competitive market adjusts in the long run to the
existence of economic profits or economic losses among firms in the market.

In the short run, you will recall, the amount of capital employed by firms in an industry

is fixed. The short run is the fixed-plant period, in which firms are neither able to increase
nor decrease the amount of capital or land resources employed in the production of their
output. In the short run, labour is the only variable resource to increase or decrease output.
A firm can hire more workers or ask existing workers to work longer hours in response

to an increase in price, or lay off workers and cut back on hours in response to a fall in
price. This explains why firms’ output is only able to vary by small amounts in response to
changes in the market price.

In the long run, however, firms are able to vary their output by much more in response
to changes in price. In addition, the number of firms in an industry can vary in the long
run in response to the existence of economic profits and losses. When the market price
rises, some firms will build new plants and employ more resources in their production,
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Figure 8.9 >
If perfectly competitive firms

are earning economic profits,
new firms will be attracted

to the market. a Market for
brownies; b single firm in the
brownie market.

and new firms will enter the industry, attracted by the prospect of economic profits. When
the demand for a product and its equilibrium price fall in a perfectly competitive industry,
some of the existing firms will reduce their plant sizes and others will exit the industry
altogether to avoid earning economic losses.

No barriers to entry

To understand how perfectly competitive industries adjust from a short-run equilibrium in
which firms may be earning economic profits or losses to the long-run condition in which
all firms are breaking even, we must remember one of the main characteristics of perfectly
competitive markets: the lack of barriers to entry or exit. Because it is easy to enter or

exit a perfectly competitive industry, the existence of economic profits or losses acts as a
powerful incentive to attract new firms or repel existing ones.

The lack of barriers to entry in perfectly competitive markets allows for the easy entry and
exit of firms in response to the existence of profits or losses. If firms in a particular industry
are earning profits, other firms will wish to enter the market to enjoy the profits to be had.
Entry is easy and cheap, allowing entrepreneurs to produce the product with relative ease.
Likewise, if firms in a perfectly competitive industry are facing losses, some of those firms
will leave the market. Firms can reduce their output or shut down altogether and face no
barriers to exit.

Entry eliminates profits

To illustrate the long-run adjustment that takes place in a perfectly competitive industry in
which economic profits are being earned, let’s imagine a market for brownies in which a large
number of identical firms are each producing an identical quantity of the same brownies.
There are 100 producers, each producing 200 dozen brownies per week. The market for
brownies and the costs and revenues of a typical producer are shown in Figure 8.9.
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The 20 000 dozen brownies produced each week in the entire industry is the sum of all
100 producers’ individual outputs of 200 dozen each. Total output equals the individual
output of each firm multiplied by the number of firms: 200 x 100 = 20 000.

As you can see in Figure 8.9, brownie producers are doing rather well. The typical producer
earns a profit of $4 per dozen produced and sold at the market price of $20. Each week,

the typical producer earns an economic profit of $800. These profits, however, will only be
enjoyed in the short run. In the short run, the number of brownie producers and the plant
size of those producers are fixed. So how will the market and the costs and revenues of the
firms in the market change in the long run?



The long run is the variable-plant period, meaning that the profit-earning brownie
producers have time to expand their operations in response to the high profits being
earned. Additionally, since barriers to entry in the brownie market are practically non-
existent, the number of firms in the market will increase. As new firms enter, we see the
situation in Figure 8.10 occur.

b S ‘ Figure 8.10
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The economic profits earned by brownie producers attract new firms to the industry,
causing the market supply curve to shift to the right, the equilibrium price to fall and the
total output of brownies to increase.

Since firms are price-takers, the marginal revenue faced by brownie producers decreases
and, in response, the existing firms reduce their output to the level at which marginal. cost
equals the new marginal revenue of $15 (Figure 8.11).

a 3 b i | Figure 8.11
S 1 McC The entry of new firms
reduces the MR and demand
S H as seen by the existing firms,
. ! . \ 7 ATC eliminating economic profits.
) [ S - =20 —<— MR a Market for brownies;
wr | wr N . 5 . 5
= ! > l S, // b single firm in the brownie
8 15 prmmrmmmrgfams S e § 15 = MR, market.
VR
| |
| | D
| |
| |
| I
; f > 1 >
20000 22500 180
dozens (Q) dozens (Q)

Total output of brownies increases because of the existence of economic profits and the
entrance of new firms. Meanwhile, the increased competition gives the existing firms a
smaller share of the total brownie market and their individual output falls correspondingly,
to 180 dozen. The market is now made up of 125 firms, up from the original 100, each
producing 180 dozen brownies for a total output of 22 500 dozen.

In Chapter 2 you learned about the role that prices play in allocating resources in a market
economy. The above illustration is a perfect example of the allocating power of prices.

The price of $20 in the brownie market meant firms were earning profits, a signal to other
entrepreneurs that society values brownies and would be better off with more of them.
Resources are correspondingly re-allocated from other sectors of the economy (perhaps
from bagels or croissants or cookies) into the production of brownies, meeting the demands
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of consumers and reducing the profits of brownie producers to the ‘normal’ level, where
price equals average total cost. The brownie market moves to its long-run equilibrium level
of output and price, at which individual firms are only breaking even. At this point, there is
neither an incentive for firms to enter nor exit the market, hence equilibrium is achieved.

Exit eliminates losses

In the same way that the existence of profits sends the signal to entrepreneurs that more
of a good is demanded and therefore leads to a re-allocation of resources towards the
production of that good, the existence of economic losses sends the opposite message.
In Figure 8.12, the demand for brownies is low and the equilibrium price is just $12 per
dozen. The typical profit-maximizing firm (Figure 8.12b) is earning economic losses
because its average total cost is greater than the price of $12.
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The total losses of the typical firm in the brownie market are equal to the per-unit loss
($12—$16 = —$4) multiplied by the firm’s output (—$4 x 180 = —$720). There are 90 firms in
the market producing a total output of 16 200 dozen brownies per week.

As firms earn economic losses, some will decide that the costs of remaining in this
industry outweigh the benefits and will choose to leave the market to seek profits in
another industry. As firms exit the industry, the market supply curve shifts to the left and
the equilibrium price of brownies rises once again (Figure 8.13).
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The economic losses experienced by brownie producers leads some firms to shut down
and exit the brownie market, causing the supply curve to shift to the left, increasing the
equilibrium price of brownies. The firms that remained in the brownie market now see
their losses eliminated because of the higher price of brownies (Figure 8.14).
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The exit of firms from the brownie market shifts supply to the left and causes the

equilibrium price of brownies to rise. Firms that remained in the market increase their

output since they suddenly face a larger share of the total market demand than previously.

The higher price allows remaining firms to increase their output until the point at which

MR =MC which, in this case, is at 190 dozen brownies. Each firm now produces 10 more To access Worksheet 8.1

=
brownies than before but there are fewer firms in the market. o on economic concepts,
please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Before firms exited to avoid losses, there were 90 firms producing 180 dozen brownies each,
for a total market output of 16 200 dozen. Following the exit of firms fleeing losses, there are
80 firms remaining, each producing 190 dozen for a total market output of 15 200 dozen.

The weak demand for brownies caused firms to earn economic losses, which created the
incentive to leave the market. Some firm-owners sought to allocate their resources towards
other industries in which the prospects of economic profits were greater. Others chose to
remain in the market, which ultimately meant they would break even once the long-run Because of the ease of
adjustments took place and the price rose to a level where it equalled the firms’ minimum ig;ypZTiivix';'zrsefe;;e;tly
average total cost (the break-even level). economic profits will be
eliminated in the long

run as new firms attracted
to the profits enter the

Entry eliminates profits
and exit eliminates losses.

Once again, we have demonstrated the allocating power of prices in a free market
economy. The equilibrium price of brownies sends a message from the buyers to the sellers

regarding how much output is truly demanded. When firms were earning profits, the industry, forcing the price
incentive among entrepreneurs was to enter the market, satisfy the demands of consumers, down until all firms break
earn economic profits in the short run until those profits are eliminated and the allocation even. If losses are being
Lo . . . earned, firms will exit the
of resources towards brownies is efficient once again. Weak demand forced the price down, market, reducing supply
which caused firms to earn losses. This encouraged some firms to leave the market, leading of the good until the price
to a fall in supply and a decrease in the total output of brownies. Eventually, long-run increases to the break-
equilibrium is restored at a level of output that is allocatively efficient, meaning the right even level.
amount of resources are allocated towards brownies where the marginal cost of producing
brownies is exactly equal to their price. —
o To access Worksheet 8.2
on profit maximization,
® Examiner’s hint please visit WWW,’
pearsonbacconline.com
Breaking even does not mean a firm is doing poorly. Remember, a break-even firm is still earning normal profits, and follow the onscreen
so the business owner is earning a level of profit high enough to remain in business. If normal profits are not instructions.

being earned, then a firm is earning economic losses and may very well shut down and leave the market.



PERFECT COMPETITION

|
To learn more about o
profit maximization, visit
www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 8.2.

11  Assume the market for good A is perfectly competitive and firms are earning economic
profits. Draw a side-by-side diagram showing the market for good A and a typical firm in
the market.

12  Identify one factor that could have led to the existence of economic profits for the firms
producing good A.

13  Explain the process by which the market will move towards a new long-run equilibrium.

14 Why would firms wish to produce good A if, in the long run, they are only breaking even?

O The shut-down rule

Learning outcomes

¢ Distinguish between the short-run shut-down price and the break-even price.

e Explain, using a diagram, when a loss-making firm would shut down in the short
run.

e Explain, using a diagram, when a loss-making firm would shut down and exit the
market in the long run.

e (Calculate the short-run shut-down price and the break-even price from a set of data.

Our analysis so far of the brownie industry in which firms were experiencing losses

fails to explain which firms will choose to exit the industry and which firms will stay. To
determine if it should shut down or not when faced with economic losses, a firm must
compare its total losses to its total fixed costs. If total losses exceed total fixed costs, then
losses would be minimized by shutting down. In this case, the firm will lose its fixed costs
(those costs which must be paid regardless of the level of output) but the amount lost will
be less than if the firm continues to operate.

To illustrate the shut-down scenario, we must imagine a situation in which the equilibrium
price of a product is so low that the typical firm cannot cover its average variable costs of
production when producing at the MR = MC point (Figure 8.15).

As you can see in Figure 8.15, the price of brownies is so low that the typical firm is not
even able to cover its AVC of production. Recall that variable costs include the wages for
workers and the costs of other variable inputs such as raw materials (in this case, ingredients
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for brownies). With the price this low, the brownie producer cannot afford to continue
producing brownies. Its costs of production are simply too high and the price is too low.

Another way to look at the firm’s situation is to look at its total loss and its total fixed costs
(TFC). The area of total loss (the red and green rectangles; (ATC — AR) x Q)) is greater than
its TEC (the red rectangle; (ATC — AVC x Q)). Recall that the distance between a firm’s ATC
curve and its AVC curve represents the firm’s AFC. Therefore, the red rectangle shows the
firm’s TFC (ATC — AVC) x Q)). This firm will minimize its total losses by shutting down and
sacrificing the costs already sunk into capital and land, rather than by continuing to operate
and experiencing losses exceeding its fixed costs.

Why doesn’t a firm shut down as soon as
P < ATC?

[t may seem strange that a firm earning economic losses would continue to operate at all.
To understand why a firm will only shut down when P < AVC, we must look at the options

facing a firm earning a small economic loss (one that is less than the firm’s fixed costs).

icallv. busi I . d f hi . L. q A firm will minimize its
Basica y, DUSINESS OWNers are always trymg to doone ot two t ll’lgS. maximize pro ts or total losses b\/ Shuttmg

minimize losses. When price falls below the average cost of production, a firm goes into down if the price of its
loss-minimizing mode. At any point, losses will be minimized by producing at the output is less than its

MC = MR quantity, unless at that level of output the total loss exceeds the TFC. AR Ve Telole oS
of production. In other

Remember, fixed costs must be paid whether the firm produces zero units or a million words, if the firm’ total
units. For this reason, a firm will actually minimize its losses by producing at a loss as long losses exceed s total
as that loss is less than TFC. Only when the losses experienced while operating at the fixed costs, the firm will

minimize its losses b
MC = MR quantity become larger than the TFC should a firm close its doors and shut down. shutting down. !

Different levels of normal profit and the shut-down
rule

The analysis so far presents a puzzle: if our assumptions about firms in a perfectly
competitive market are true, and all firms face identical costs of production as the model
suggests, then won't all firms begin experiencing losses that exceed their fixed costs
simultaneously and thus choose to shut down all at once? This is a very good question, and
the answer requires us to step outside our rigid assumptions of the perfectly competitive
model and discuss this issue in a more real-world context.

In reality, firms in a perfectly competitive market do not face identical costs of production.
Even if all firms pay the same hourly wages for workers, face the same costs for raw
materials, rents and interest on land and capital, there is still one cost that will vary
between any one producer and all others: the opportunity cost of the entrepreneur who
runs the business. In economics, the opportunity cost of running a business is known as
the normal profit. Some owners of brownie businesses will incorporate a higher expected
level of normal profit into their costs of production than others. For this reason, firms that
expect to earn higher normal returns in a particular market are more likely to shut down
when earning losses than firms with a lower level of normal profit.

The firms whose owners value their time, energy and skills more than others will be the
firms that exit an industry first in the face of economic losses. Firm-owners who believe
their skills and energy would be less likely to earn profits in other industries are those
most likely to ride out the storm of weak demand in the hope that, in the long run, the
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equilibrium price of their product returns to a level at which a normal profit can be earned.

15 Assume a firm in a perfectly competitive market is currently producing at a level of
output at which it experiences the following costs and revenues:
e MC=16
e P=20
e AIC=22
* AVC=18
e Q=50
At its current level of output, calculate this firm’'s economic profit or loss.
16 The firm is considering its options. For each of the following possibilities, explain
whether the firm should or should not do it and why:

a keep output constant
b reduce output

¢ shutdown

d increase output.

17  Assume that, at the profit-maximizing quantity, this firm’s ATC = 21.
Is the market in long-run equilibrium? Why or why not?

O Efficiency in the perfectly competitive
market

Learning outcomes

e Explain the meaning of the term allocative efficiency.

e Explain that the condition for allocative efficiency is P = MC (or, with externalities,
MSB = MSQC).

e Explain, using a diagram, why a perfectly competitive market leads to allocative
efficiency in both the short run and the long run.

e Explain the meaning of the term productive/technical efficiency.

¢ Explain that the condition for productive efficiency is that production takes place at
minimum average total cost.

e Explain, using a diagram, why a perfectly competitive firm will be productively
efficient in the long run, though not necessarily in the short run.

Efficiency in economics is defined in two ways.

Productive efficiency. This requires that the resources used to produce a good or
service are used in the least-cost manner. A firm is productively efficient when it
produces at its minimum ATC. Any level of output that corresponds with an ATC
of production that is greater than the minimum ATC is indication that a firm is not
achieving productive efficiency, since it is not producing in the least-cost manner.

Productive efficiency is achieved when P = minimum ATC




Allocative efficiency. This requires that the MC of production is equal to the price of
the output. Prices, you will recall, are signals from consumers of the marginal benefit
they derive from goods to the producers of those goods. If the price of a good is higher
than the MC of firms producing it, the message is that society benefits more from

the product than it costs firms to produce it. A greater quantity is demanded by the
market when price exceeds MC. If the price of a product is less than the firms’ MC of
production, the message being sent by the market is that less output is desired. Only
when a product’s price is equal to the MC of producers is a market said to be allocatively
efficient, meaning that the right amount of the good or service and the marginal benefit
enjoyed by society are equal to the marginal cost incurred in its production.

Allocative efficiency is achieved when P=MC

Productive efficiency in perfectly competitive
markets

Firms in perfectly competitive markets are productively efficient when the market is in its
long-run equilibrium state. This is due to the nature of competitive markets — competition
forces price down to the firms’ minimum ATC. Firms that are not productively efficient
face one of two choices:

produce in a manner that reduces the average cost of production to the lowest level
possible (i.e. improve efficiency of production)
experience economic losses and eventually be forced to shut down.

For illustration, let’s examine a perfectly competitive industry and a firm in that industry
when economic profits are being earned (Figure 8.16).
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The typical firm in Figure 8.16 is earning economic profits represented by the green
rectangle. The firm is maximizing its profits by producing at the quantity at which its MC =
MR. At Qg this firm is not producing at maximum efficiency, since its ATC is greater than the
minimum ATC of production. The high price and the existence of economic profits allow
this firm to produce at a level greater than that required for productive efficiency, where its
costs are minimized.

The industry is not in its long-run equilibrium, however, because economic profits are
being earned. In the short run, firms in this industry can get away with producing at a
productively inefficient level of output (Qg). In the long run, however, the existence of
profits will attract new firms, and due to the easy entry in this market, the market supply
eventually increases and the equilibrium price falls. Figure 8.17 (overleaf) shows the effect
on total market output and the output and profits for an individual firm.
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Figure 8.17
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Competition forces the price in the market down to the firm’s minimum ATC. As MR and
price fall, the firm reduces its output to maintain the profit-maximizing quantity where
MR = MC. Once the market achieves its long-run equilibrium, at which individual firms
are breaking even, the average total cost of the typical firm is minimized. The result is that
due to the ease of entry and the existence of economic profits, perfect competition forces
the price down to firms’ minimum ATC, ensuring that, in the long run, firms in perfectly
competitive markets are productively efficient.

If the firms were to continue to enter the market, the supply would increase again and price
would fall below the firms’ minimum ATC. In this case, economic losses would force some
firms to exit until the price increased back to the break-even level. Only when economic
profits are zero and the price of the product is equal to the typical firm’s minimum ATCis a
perfectly competitive industry in equilibrium.

Allocative efficiency in perfectly competitive
markets

Efficiency means more than just producing in the least-cost manner. To be efficient, a
market must also allocate the right amount of resources towards the production of the
good or service it provides. Allocative efficiency occurs when land, labour and capital are
allocated towards the production of goods and services in combinations that are socially
optimal. In other words, the right amount of output of various products is being produced
given the demands of consumers in the economy and the costs faced by firms.

Because of firms’ profit-maximizing behaviour, perfectly competitive markets allocate
resources efficiently, neither over nor under-producing the goods consumers demand.

Under the conditions of perfect competition, a market will be allocatively efficient as long
as the firms in that market produce at the P = MC level of output. Price is a signal from
buyers to sellers, and the price seen by firms signals the marginal benefit of consumers in
the market. If the price consumers pay for a product is greater than the marginal cost to
firms of producing it, then the message sent to producers is that more output is demanded.
In the pursuit of profits, more resources will be allocated towards the production of the
product until the MC and the price are equal. At the P = MC point, firms maximize their
profits and resources are said to be efficiently allocated (Figure 8.18).

Assume that the firm in Figure 8.18b represents the typical firm in a perfectly competitive
market. When firms produce at Q, level of output, resources are under-allocated towards
this good, since the price consumers are willing to pay (Pg, determined by market supply
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to maximize profits,
firm increases
output until P=MC

P> MC resources
are under-allocated
towards this good

and demand) is greater than firms’ marginal cost of production. Notice that when
individual firms produce Q, units, the market supply of Qs is less than the market demand
of Qp; there is a shortage in the industry as long as firms produce only Q, units.

However, firms are unlikely to produce at this socially undesirable level for long because
in their pursuit of profits they will increase their output to the quantity at which marginal
cost equals the price. When they increase their output to Qg, firms maximize their profits
and as a result the shortage in the market that existed when firms produced at Q, is
eliminated, improving social welfare and maximizing the total amount of consumer and
producer surplus (the combined areas of the yellow and green triangles in Figure 18.18a).

Because of the profit-maximizing behaviour of self-interested business managers in the
competitive market above, resources are more efficiently allocated than they would be
otherwise. The price determined by supply and demand in the market signals the benefit
society derives from this good, and as long as the price is greater than the marginal cost,
the message sent from buyers to seller is ‘we want more!’ On the other hand, if at a given level
of output marginal cost exceeds the price, resources are over-allocated towards the good.
The message sent in such a market is that consumers value the product less than it costs

firms to produce, so firms will reduce their output to maximize profits, correcting the over-

allocation of resources and restoring a socially optimal level of output.

Allocative efficiency is achieved in a perfectly competitive market precisely because firms
will always wish to maximize their profits by producing the quantity of goods at which
their marginal cost equals the price.

=]
In their pursuit of economic profits, firms in a competitive market will, through their collective pursuit of self- 6

interest, inadvertently achieve an allocation of society’s scarce resources that is socially optimal. Discuss the
view that allocative efficiency as defined in this chapter is a socially desirable outcome. Is it accurate to say that
goodness can be achieved through greediness in a market economic system?

< Figure 8.18
Profit-maximizing behaviour
leads to allocative efficiency
since firms produce where
MR = MC = P. a Perfectly
competitive industry;

b perfectly competitive firm.

To be efficient, the market
price of a good must be
equal to firms’ marginal
cost (allocative efficiency)
and the minimum average
total cost (productive
efficiency). If price is
greater than either of
these, then firms in the
market do not have the
incentive to produce the
socially optimal quantity
of output nor to produce
at the level at which their
average total costs are
minimized, thus resources
will be under-allocated
towards the good and
resources will be used
inefficiently by producers.

-
To learn more about
efficiency, visit www.
pearsonhotlinks.com,
enter the title or ISBN
of this book and select
weblink 8.3.




PERFECT COMPETITION
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To access Worksheet O
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and follow the onscreen
instructions.

CASE STUDY

Crops left to rot due to labour shortage

Thousands of acres of farm crops are being left to rot
in fields due to a shortage of immigrant labour, forcing
some farmers to consider switching crops.

From asparagus to berries and nuts, crops are going
unpicked across the United States as tough anti-
immigration laws have kept immigrant workers away.

Farmers across the country are turning away from growing fruit and vegetables to produce far less
labour-intensive crops such as corn that is ripe for industrial farming.

Besides the crackdown on immigrant workers in states from Arizona to Alabama and South
Carolina, the labour shortage appears to be systemic. Mexico has long been the primary provider
of low-wage agricultural workers in the US, supplying nearly 70 per cent of the workforce. But,
for a host of economic and educational reasons, many rural Mexicans are turning their backs on
farm work.

The American Farm Bureau Federation (AFBF) blames the strict anti-immigration laws for multi-
billion dollar losses to the agricultural industry each year. Fruit growers in particular are bearing
the brunt of the labour shortage and are increasingly having to face up to a stark realisation:

go out of business or switch from a berry harvest to an industrial crop such as corn that can be
harvested by machine.

According to the California Farm Bureau, 71 per cent of tree fruit growers and nearly 80 per cent of
raisin and berry growers were unable to find enough employees in 2014 to prune trees and vines
or pick crops.

“The time is long overdue for our nation to have a comprehensive agricultural labour plan that
works for all sectors of agriculture and across all regions of our nation,” AFBF President Bob
Stallman said.

18 Assuming the market for berries is perfectly competitive, illustrate the effects of the
shortage of immigrant workers on the short-run production costs and profits of berry
growers in the American Southwest.

19 Based on your answer to question 1, explain how the berry market will change in the
long run in response to the shortage of immigrant workers. How will the market for corn
and other capital-intensive agricultural commodities be affected?

20  Assume the US berry market reaches a new long-run equilibrium following the shortage
of immigrant labour. Now demand for berries increases. Use a diagram to illustrate how
the profit-maximizing behaviour of berry grower farmers assures that there will not be a
shortage of berries following the increase in consumers’ demand.

As you learned at the beginning of this chapter, the existence of perfectly competitive
markets in the real world is rare. Only certain industries fit the characteristics of the model,
which requires a very large number of firms selling an identical commodity with easy entry
and exit. The value in studying perfect competition lies in the lessons the model teaches us
about the impact that competition has on efficiency in product markets. Although rare,
perfectly competitive markets represent the most efficient models of competition. Because
easy entry and exit allows for the number of firms, supply, and equilibrium price to adjust
in the long run (based on the existence of economic profits or losses), perfect competition
will always result in both allocative and productive efficiency.



In Chapters 9 and 10, you will examine the three remaining market structures: monopoly,
monopolistic competition and oligopoly. Each of these has characteristics that differ from
perfect competition, most significantly the number of firms is fewer and the barriers to
entry are greater. These two characteristics mean that the less competitive markets are
also less efficient, both productively and allocatively. Without the ease of entry and exit
that characterizes perfectly competitive markets, the existence of economic profits will
not necessarily lead to an increase in the output of the product in imperfectly competitive
markets. This means that an under-allocation of resources towards such goods will not
automatically be corrected. Furthermore, without the incentive to produce in the least-
cost manner that the large number of firms in perfect competition creates, imperfectly
competitive firms may find it in their best interest to produce at a level of output where the
average total cost is not minimized, which means they are not productively efficient.

=
PRACTICE QUESTIONS O To access Quiz 8, an

interactive, multiple-
1 a Usingasuitable diagram, explain the difference between short-run equilibrium and choice quiz on this
long-run equilibrium in perfect competition. (10 marks) [AO2] chapter, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.

b To what extent is the perfectly competitive market likely to exist in the real world?
(15 marks) [AO3]

2 a Usingadiagram, explain how allocative and productive efficiency will be achieved in
long-run equilibrium in perfect competition. (10 marks) [AO2], [AO4]

b Evaluate the view that consumers, not producers, are the main beneficiaries of
perfectly competitive market structures. (15 marks) [AO3]
© International Baccalaureate Organization 2003 (part a only)

3 a Afirmin perfect competition is producing at the profit-maximizing output, but
making a loss. Using diagrammatic analysis, explain how this is possible.
(10 marks) [AO2], [AO4]

b Discuss the claim that all costs are identical among different firms in a perfectly
competitive market. If this claim is correct, then why do some firms shut down before
others when earning economic losses? (15 marks) [AO3]




MONOPOLY (HL ONLY)

@ Monopoly: assumptions of the model

Learning outcomes
e Describe, using examples, the assumed characteristics of a monopoly: a single or
dominant firm in the market; no close substitutes; significant barriers to entry.

Three famous monopolists: >
John D Rockefeller, Bill Gates
and Carlos ‘Slim’" Helu.

F

A monopoly is a market where one firm dominates the market for a good that has no
substitutes and where significant barriers to entry exist. To most people, monopoly might
seem akin to autocracy, where one company makes the rules, sets the prices and controls
its destiny. As you will see, monopolies can occur in different types of market and take

- many forms.
A monopoly is a market Y
where one firm dominates A traditional view of monopoly is of a company whose power has been forged through

the market fC_Jr a good that the personality of its chief. John D Rockefeller, of Standard Oil, once famously sought to

s 9 SLIBEIiILES ane control the entire world market for the refining of oil. At its peak, Standard Oil processed

where significant barriers . . . . . L. c 1

T 80% of global crude oil. Public sentiment against this control led to restrictions on this kind
of market power.

Eventually Standard Oil was broken into smaller companies by the US government. But

for decades, Rockefeller was the world’s richest man. More recently, Bill Gates’s company
Microsoft has widely been considered a monopolist in the market for operating systems.
This, too, drew significant government interest, as Microsoft lost major anti-trust cases in
the US and Europe. Courts ruled that Microsoft engaged in predatory and anti-competitive
behaviour, and ordered the company to change many of its practices. The EU courts
threatened to break the company apart. Those rulings were eventually softened, especially as
the technology sector changed, but Gates emerged one of the wealthiest men in the world.

Meanwhile, in Mexico one man’s companies control 80% of the cellphones and 90% of
the landlines. Carlos ‘Slim’ Helu is now generally regarded as the world’s wealthiest man,
with assets of over $60 billion. These examples suggest that monopoly ownership is
synonomous with profit-making. Why is this so?




This chapter explores the market structure of monopoly: its characteristics, advantages
and disadvantages, as well as government policy towards monopolies. The following are
some of the characteristics of a monopoly.

Single seller. When a firm controls the market entirely and is the only producer of the
good, it is called a pure monopoly. The term ‘monopoly’ is derived from the Greek mono
(single) and polein (to sell). However, the case where a single firm controls a dominant
share of the market is much more common than a pure single seller.

No close substitutes. Being the single seller of a good would hold little value if that
good were easily replaceable with something else. Therefore, for true monopoly power,
a firm must be selling something that has no substitutes.

Price-maker. As the single seller of a good without substitutes, the firm will have

some power to set the price of the good. The extent of that power is limited by the
overall demand for the good, but this power can be considerable. In contrast to the

perfect competitor, which must accept whatever price is set in the larger market, the M\ To learn more about

monopolist has significant price-making power. = monopoly, visit www.
Barriers to entry. A monopolist keeps the dominant position because there are pearsonhotlinks.com,
significant barriers to other firms’ entry into the market. In the absence of competition, anierine e er (BN
s . . . . of this book and select
the firm can maintain its price-making power, and will continue to make abnormal :
weblink 9.1.
profits.

Barriers to entry

Learning outcomes
e Describe, using examples, barriers to entry, including economies of scale, branding
and legal barriers.

Market power

Market power (also known as monopoly power) is the ability to set the price of the good.
Monopolies, although still limited by the market demand, have considerable power to set
their prices.

Barriers to entry are defined as the characteristics of a market that make it difficult for firms

. . . Barriers to entry are the
to join the industry, such as: i

technical, competitive or
economies of scale cost-related impediments
legal barriers to joining a market and

. . competing against the
ownership of essential resources existing firms,
aggressive tactics.

Economies of scale

Economies of scale were explained in Chapter 7 (page 161). If economies of scale occur
over a large amount of output, it is possible that the total market demand may be too low
to warrant the existence of more than one firm in the industry. The established firm may
have achieved a size that has lowered their long-run average costs of production. New
entrants would not produce enough to reach the same level of cost reduction. As a result,
potential new competitors are deterred from entering because they would be ‘too small to
compete’ with established firms.
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Figure 9.1
Economies of scale.

I think it's wrong that only
one company makes the
game Monopoly.

Steven Wright, Comedian

Figure 9.1 shows the long-run average total cost (LRATC) decreasing as the individual

firm grows larger and larger, moving from ATC, (having one factory) to ATC, (having four
factories). At this monopolist’s current level of output (Qy), it is achieving a low average
total cost of C;, made possible by its multiple plants and the economies of scale it has
already achieved while becoming as large as it is. Were another firm to enter the market

it would, at best, split the market between the two firms and each would produce smaller
quantities, operating fewer factories and having a higher average cost. If each of the two
firms shared the market and produced at C,, the costs would be much higher than only one
firm producing at C,. The ability of one firm to produce the total output at a lower average
cost creates a barrier to entry to any new competitors thinking of entering this market.

Industries such as airplane building, shipbuilding and other major manufacturing
businesses are relatively uncompetitive, because the total demand for such products is
insufficient to attract more than a handful of extremely large-scale firms. In each of these
industries, the existence of significant economies of scale poses a major barrier to entry for
potential new firms, because in order to compete with existing firms, they would have to
produce at a level of output that is simply unachievable over any reasonable period of time
and at a reasonable cost.

A

ATC,

economies
of scale

average total cost

Y

Legal barriers

Patents, copyrights and government licences present barriers to entry in certain markets.
For example, Microsoft’s patent on its Windows operating system and Apple’s patent on
the ‘click wheel on its early iPods presented barriers to entry to other firms which may
have wanted to compete in these markets. This keeps competition out, and makes the
industries less competitive. In another instance, government-granted licences on radio
and television bands have limited competition in the past. Tariffs, quotas and other trade
barriers can also effectively achieve barriers to foreign entry into the market as well.

Ownership of essential resources

Industries in which certain firms own access to the resources essential to their goods’
production tend to be less competitive than those in which resources are readily available
to any firm wishing to compete. A few large firms control most of the richest mines for
many important mineral resources, making it hard for new mining companies to enter the
industry. Professional football and basketball teams have contracts with the top athletes

in those sports, making it nearly impossible for a new club to form and compete at the
highest levels.



Aggressive tactics

Faced with competition, a monopolist can buy out a rival firm. Indeed, if the expected
profits without competition exceed the reduced profits and the amount of the purchase
price, it would be prudent to do so. The monopolist can also engage in a price war,
cutting prices to cost or below-cost levels. This might hurt profits in the short run, but
the monopolist has large reserves of profit. The new competitor is not likely to survive by
charging the same low prices, and so will be driven out of the business.

Demand and revenue curves under
monopoly

Learning outcomes

e Explain that the average revenue curve for a monopolist is the market demand
curve, which will be downward sloping.

e Explain, using a diagram, the relationship between demand, average revenue and
marginal revenue in a monopoly.

* Explain why a monopolist will never choose to operate on the inelastic portion of its
average revenue curve.

The demand curve facing the monopolist is quite different from that facing the perfectly
competitive firm. Figures 9.2b and 9.2¢ show the contrast between the two. You will recall
that the perfect competitor is one of very many firms and the proportion of the market it
sees is quite small. This, in part, explains the perfectly elastic demand curve in 9.2b. Such
firms are price-takers, they receive a price set in the overall market at P;. The monopolist
in Figure 9.2¢, however, faces the entire market alone, selling to all types of customer. The
monopolist therefore faces a downsloping demand curve that looks rather like that facing
the whole industry for the perfect competitor. For the monopolist, the firm is the industry,
and so it faces a downsloping market demand curve.

This has important implications for price and quantity for the monopolist. For the
perfectly competitive firm, any price above the market price will be rejected by buyers.
For the monopolist, an increase in price will reduce the quantity demanded. However, this
may still be desirable for the monopolist, if revenue increases as a result. Also, the perfect
competitor can seemingly sell whatever it can produce at the market demand price. The
monopolist is constrained from increasing quantity. It is limited by the demand curve, and
must reduce the price from P, to P; to increase quantity demanded from Q, to Q.
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Figure 9.2

a Perfectly competitive
industry demand; b perfectly
competitive firm demand;

¢ monopolist demand.
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The shape of the demand curve also has implications for the revenue earned by the
monopolist.

Table 9.1 lists a downsloping demand curve’s revenues.

TABLE 9.1 MARGINAL AND AVERAGE REVENUE FOR DOWNSLOPING DEMAND CURVE

Output (Q) | Price (P)/$ Total revenue Marginal revenue Average revenue
(TR=PxQ)/$ (MR = ATR/AQ/$ (AR =TR/Q)/$

0 =
1 10 10 10 10
2 9 18 8 9
3 8 24 6 8
4 7 28 4 7
5 6 30 2 6
6 5 30 0 5
7 4 28 -2 4
8 3 24 -4 3
9 2 18 -6 2

10 1 10 -8 1

Note the following points about Table 9.1.

As price (P) decreases, the quantity demanded (Q) increases. Thus, demand is
downsloping as we would expect for a monopolist.

Average revenue (AR, column 5) is consistent with P because we are assuming that the
monopolist is charging the same price to all customers. As a single-price monopolist, if
Pis lowered for one it is lowered for all. For this reason P = AR.

Total revenue (TR = P x Q) initially rises as P is lowered and more Q is consumed. It
stops rising at the 5th and 6th unit, and then drops consistently afterwards.

TR decreases at exactly the point where marginal revenue (MR) is 0. This suggests that
further production adds nothing to revenue and may reduce it.

MR is the amount earned from the next group of units sold. In column 4, you can see
that MR decreases as P decreases. Moving from a price of $10 to a price of $9 means
that two units are now sold at $9 each. TR at a price of $10 was $10. TR at a price of $9 is
$18. The difference between TR before and after the decrease in price is $8. This pattern
holds true for a single-price monopolist: as P decreases, MR decreases at twice the rate
of the price change. In Table 9.1, each time P drops by $1, the MR drops by $2. Thus, the
MR curve will fall below the demand curve as price decreases.

Figure 9.3 demonstrates the relationship between total revenue (TR) and marginal revenue
(MR) and demand for the monopolist. As price drops, the demand curve slopes down to
the right. MR falls below it at a faster rate, eventually dropping to zero at the price of $5.

In Table 9.1, as P drops from $6 to $5, TR stalls at $30, meaning that no additional revenue
has been added, so MR = 0. In Figure 9.3, this is shown as MR crossing the x-axis at the
point that corresponds to $5 on the demand curve.

Again in Table 9.1, as price drops from $10 down to $5, TR is increasing. This tells us
something about the elasticity of demand over this range of prices. You will recall that the
total revenue test states that as price decreases and total revenue increases, demand must
be elastic (PED > 1). We can therefore conclude that demand is elastic in the upper portion
of the demand curve, as price drops from $10 to $5 (Figure 9.3). When the price drops
below $5, total revenue decreases (as marginal revenue actually becomes negative). The
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total revenue test here says that as price decreases from $5 to $1 and total revenue drops,
demand must be price inelastic (PED < 1) (Figure 9.3, above).

Why is this important? One conclusion we can draw from this concept is that a monopolist
will not produce where marginal revenue is negative. This would violate the basic
assumption that producers are rational. Therefore, we can assume that the monopolist will
produce in the elastic portion of the demand curve, where marginal revenue is positive.

In Figure 9.3, the monopolist will not produce any more than five units. Any more output
would lower TR, as MR becomes negative.

94 Profit maximization for the monopolist

Learning outcomes

e Explain, using a diagram, the short- and long-run equilibrium output and pricing
decision of a profit-maximizing (loss-minimizing) monopolist, identifying the firm’s
economic profit (or losses).

e Explain the role of barriers to entry in permitting the firm to earn economic profit.

The monopolist firm determines output and profit maximization the same way perfect
competitors do, by producing where marginal costs are equal to marginal revenue

(MC = MR). However, for the monopolist or any other imperfect competitor, the

MR =MC point is reached at a different quantity from the perfect competitor because of
the different demand and MR curves they face. (It is also possible to determine the profit-
maximization level using TC and TR. This is covered in detail in Chapter 7.)
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Figure 9.4
Profit maximization for the
monopolist.

>

In the short run, firms can experience abnormal profits, losses, or normal profits. The firm
uses the same approach to production in any case, because MR = MC will either maximize
any profits or minimize whatever losses may be occurring. Whether profits or losses are
occurring depends on the amount of demand and corresponding level of revenue received.

Short-run profits for the monopolist

To understand these cases more clearly, let’s examine Figure 9.4. You will recall from
Chapter 7, the nature of the average cost (AC) and marginal cost (MC) curves. Marginal
costs decrease initially, but as the law of diminishing marginal returns sets in, marginal
costs rise. Also note that as a mathematical imperative, MC will intersect average total
cost (ATC) at the minimum of ATC. Remember that the firm will produce where MR =
MC to maximize its profits. Producing any quantity beyond that will increase MC above
MR, and will reduce the profit of the firm. The monopolist sets the price at P, the point on
the demand curve that corresponds with Q. Why this price? Because the monopolist will
charge the highest price it can, as a good profit maximizer.

.

MC

abnormal
profit

costs and revenues / $ (P)

Thus, the price a monopolist charges is set by the demand curve at the profit-maximizing
level of output, in this case Pg. As shown in Figure 9.4, price (AR) is above average cost
(ATC), which means there is profit being made. The distance between AR and ATC at Qg
shows the per-unit profit. That amount, multiplied by the quantity, will give us the value of
the shaded rectangle, or total abnormal profit.

Short-run losses for the monopolist

However, even a monopolist can suffer losses. This can occur when either (a) costs rise

to a point at which they are no longer covered by the amount of demand and revenue or

(b) demand shrinks thus lowering revenues to a point below costs. In either case, the firm
still applies the same rule of profit maximization for the purpose of minimizing losses. By
producing at MR = MC, the firm will lose less than it would if it produced at any other point.

In Figure 9.5, demand for the monopolist’s product is lower, relative to the costs, than in
Figure 9.4. The firm still produces at MR = MC, producing Qg, and selling at a price Pgset by
the demand curve. Above the demand curve at that output level is the ATC, telling us that
the firm is losing money. The amount of the per-unit loss is shown by the distance between
ATC and the demand curve, and the total loss is shown by the pink rectangle.



4 <« Figure 9.5
Loss minimization for the
monopolist.

costs and revenues / $ (P)

A monopoly firm can continue to produce while making losses, just as the perfectly
competitive firm can, as long as variable costs are covered. However, in the long run, the
monopolist is much more likely to continue earning profits because barriers to entry
prevent any competitors from entering the market.

1 a Create a diagram showing a profit-maximizing monopolist earning short-run profits.
b From the diagram, describe two possible events that might eliminate these profits.

2 a Create a diagram showing a profit-maximizing monopolist making short-run losses.
b From the diagram, describe two possible events that might eliminate these losses.

@ Revenue maximization

Learning outcomes

e Explain, using a diagram, the output and pricing decision of a revenue-maximizing
monopoly firm.

e Compare and contrast, using a diagram, the equilibrium positions of a profit-
maximizing monopoly firm and a revenue-maximizing monopoly firm.

e Calculate from a set of data and/or diagrams the revenue-maximizing level of output.

While economists traditionally assume that firms seek to maximize profits, there are
other views of the market that emphasize revenues rather than profits. If the monopolist
were to produce for the sake of maximizing revenues, the resulting levels of output may
be quite different. Figure 9.6 (overleaf) shows the monopolist maximizing revenues rather
than profits. Under the rules of profit maximization, the monopolist would produce at
Qprormax Setting a price at Ppropvax- If the monopolist were maximizing revenues, it would
be producing where marginal revenue intersects the lower axis, where MR = 0 and TR is at
its highest. Producing less than this level of output would be to miss out on extra revenue,
since MR is still positive up to this point. Producing beyond Qggymax would be to produce
where marginal revenue is negative, reducing revenues. (This corresponds to producing at
five units in Figure 9.3 (page 201), as this is where TR is at its peak, and just as MR = 0.)
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Figure 9.6
Monopoly revenue
maximization.
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In contrast, the profit-maximizing monopolist would produce at Qpropyax, Where MC =
MR, and would charge Pppopyax- The profit maximizer charges more and produces less. To
become a revenue maximizer, this firm would lower the corresponding price to Prgypaxs
and expand output to Qgeymax- From Figure 9.6, we can see that the revenue-maximizing
firm earns less profit, going from shaded area a + b to the area b + c. Thus, we can conclude
that monopolists who seek to maximize revenues will sell at lower prices and produce
more output, but also earn less profit than monopoly firms seeking to maximize profits.

HL EXERCISES

3 Assume a monopolist faces a demand curve with prices and quantities of $8 and 3 units,
$7 and 4 units, $6 and 5 units, $5 and 6 units, $4 and 7 units, $3 and 8 units. With this
information, create a table showing prices, quantities demanded, total revenue and
marginal revenue.

4 a Plot these points on a graph showing the demand (AR) curve, and marginal revenue
(MR) curve.

b Show the point at which marginal revenue equals zero.

¢ Add an MC curve to your diagram and identify the profit-maximizing price and
output level.

d Identify the revenue-maximizing price and output level.

@ Natural monopoly

Learning outcomes

¢ With reference to economies of scale, and using examples, explain the meaning of
the term ‘natural monopoly’.

e Draw a diagram illustrating a natural monopoly.

When a single large firm can produce more cheaply than two or more smaller firms, it is
called a natural monopoly. More specifically, a natural monopoly typically occurs when
production of a good or service requires significant fixed costs. Because the fixed costs

are so large, the average costs decrease only after very large runs of output (in a way very



similar to the existence of economies of scale). Long-run average total costs (LRATC)
decrease only with exceptionally large quantities. Figure 9.7 demonstrates this occurrence.
One firm, producing 2000 units for the entire market, lowered short-run average total costs
to SRATC gy If the market were split between two firms, with each firm producing 1000
units, the cost at SRATCopjpys is much higher. Thus, it is more efficient for a single firm to
produce in this market.

A { Figure 9.7
Natural monopoly.

SRATC

2 FIRMS
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Typical natural monopolies are public utilities such as power, sewage, and water A natural monapoly
production. These firms have enormous infrastructure costs, including the cost of running occurs in a market where
pipes and power lines from the production facility into each home. To have more than one the lowest costs can be
firm, for the sake of consumer choice, could mean having several sets of pipes and power Gl
I he hioh fixed Finf h . le behind . firm sells to the market. It
ines. The high fixed cost of infrastructure was the rationale behind creating (state-run) i ezl assaciazd i
power and utility monopolies. In the UK, the National Grid carries all electrical power, large fixed start-up costs.
and functions as a kind of regulated monopoly. But there are several companies providing
energy to households. Why do these companies not have their own power grids? Because

the high fixed cost of infrastructure would make them inefficient.

@ Disadvantages and advantages of
monopoly

Learning outcomes

e Draw diagrams and use them to compare and contrast a monopoly market with a
perfectly competitive market, with reference to factors including efficiency, price and
output, research and development (R & D) and economies of scale.

e Explain why, despite inefficiencies, a monopoly may be considered desirable for a
variety of reasons, including the ability to finance research and development (R & D)
from economic profits, the need to innovate to maintain economic profit, and the
possibility of economies of scale.

Disadvantages
Higher prices and lower quantity produced

Compared to industry output for the competitive firm, monopolies produce less and charge
higher prices (this is an industry-wide comparisons, not firm-to-firm). Figure 9.8 (overleaf)
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Figure 9.8 b a ) b 4
Perfect competition vs
monopoly prices and
quantities. a Perfectly
competitive industry;
b monopoly.

price, costs and revenues / $ (P)
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compares production by the competitive firm to that of the monopolist. The competitive
market produces at Qpc at a price Pyc, where supply and demand intersect. Recall that this sets
the price for all firms, and thus their marginal revenue. Therefore, P = MR for the competitive
industry.

If those firms produced as a single firm, that firm would follow the same rules for profit
maximization, but would be operating under different revenue conditions. For the
monopolist, marginal revenue is far below the demand curve, pulling production back to
Qumonos and raising price to Pygno- This reduces the amount made available to the market,
compared to competitive markets, as well as increasing the price.

This obviously benefits producers and hurts consumers. More specifically, it can harm
relatively poor consumers the most. Where the good is a necessity, low-income consumers
will not be able to purchase the good in sufficient quantities.

Producer welfare gains at the expense of consumers

The degree to which producers gain at the expense of consumers can be understood using
the concept of consumer and producer surplus. Figure 9.9a shows consumer and producer
surplus for the competitive market, producing where supply and demand intersect at Qpc
and charging Ppc. Consumer surplus is shown by triangle A and producer surplus by triangle
B. In Figure 9.9b, as the monopolist marginal revenue falls below demand, the intersection
point with marginal cost is further back, and output is at Qyono With price at Pyono-

Figure 9.9 B a A b 4
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As aresult, consumer surplus shrinks from a to the smaller triangle v for consumers in
the monopoly. Producer surplus expands from b in perfect competition to the larger w +
y under the monopoly. Finally, the decreased quantity results in a loss to both producers
and consumers. These welfare losses are shown by triangles x and z, respectively. Triangle
x is consumer surplus that is not enjoyed under monopoly, whereas triangle z represents
the loss of surplus for producers. In sum, production under monopoly clearly benefits the




welfare of the single producer at the expense of consumers and the multiple producers that
would exist in a more competitive market.

Incentive problems

The monopolization of a particular industry may result in a loss of the incentives that
make markets efficient in the first place.

Lack of innovation

Because the monopolist is insulated from competition, monopolies are likely to be
complacent. Research and development can be costly, which will reduce profits, and the
monopolist may conclude that it is not worth the cost when profits are guaranteed. As a
result, monopoly firms are unlikely to innovate to improve product quality or to reduce
costs. As costs will not decrease through innovation, the quantities produced on the
market will not increase.

Incentive to avoid competition

Monopolies may choose to preserve their market power by using the aggressive tactics
described earlier, rather than by innovating or lowering costs. In particular, where such
monopolies are granted by government licence, there is significant incentive for the firm to
persuade lawmakers to preserve the monopoly. With their profits at stake, they can spend
money on advertising and influencing the process, rather than improving their production.

Advantages of monopoly
Economies of scale

Among the more serious advantages to monopoly is the reduction in costs through
economies of scale. In some cases, the high fixed costs of production mean that lower costs
can only be achieved through massive runs of output. As shown in Figures 9.1 and 9.7, the
average costs can be lowered as production expands to greater and greater levels by the
single firm. If the firm is able to reduce costs sufficiently, it may be able to lower prices to

a point that is more competitive than that of the perfect competitor. This is especially true
of a natural monopoly, and in the specific case of public utilities (Figure 9.10). Here, the
monopoly price and output are shown with those of perfect competition. Again, because
the marginal revenue curve of the monopolist falls below demand, it intersects MC at a
smaller level of output than that of the perfect competitor.

\

MC

=MC

ECONOMIES OF SCALE

price, costs and revenues / $ (P)

Firms like Facebook,
Google and Apple
currently dominate

the market for online
activities, suggesting

we may be entering a
new era of monopoly
power. Many industrial
monopolies of the past
failed to innovate their
products, but some online
superpowers provide
endless innovation. Do
consumers benefit from
the market power of firms
like Facebook and Google
in ways which might not
be possible if more firms
participated in the market
for online products such
as search engines and
social networks?

| Figure 9.10
Economies of scale.
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To learn more about
economies of scale, visit
www.pearsonhotlinks.
com, enter the title or
ISBN of this book and
select weblink 9.3.

Figure 9.11

Perfect competition vs
monopoly, allocative and
productive efficiency.

a Perfectly competitive firm;
b monopoly.

To achieve the same level of output and to lower price to Pp¢, the marginal costs of the
typical monopolist must be lowered through economies of scale. This would shift MC to
the right, hypothetically to the point where it sets a quantity and price equal to that of the
competitive firm.

Higher profits enable greater research and development

Perfectly competitive firms achieve profits only in the short run. Therefore, they have fewer
resources available to improve efficiency. In contrast, while the monopolist may have little
incentive to invest in research and development, they have much greater capacity to do so
because of their long-run profits. If they do invest wisely, these firms may yield even greater
profits with new products and services, or may be able to entrench their position with even
more significant barriers to entry.

Monopolies and efficiency

Learning outcomes
e Explain, using diagrams, why the profit-maximizing choices of a monopoly firm lead
to allocative inefficiency (welfare loss) and productive inefficiency.

So far, our comparisons of perfect competitors and monopolists have been at the industry
level. Our analysis of efficiency will consider the individual firm. This is because the firm-
view level allows us to consider the cost and revenue curves that are relevant to discussions
of productive and allocative efficiency.

Figure 9.11 shows each type of firm in long-run equilibrium. For the perfectly competitive
firm, this means a condition of normal profits because of the ease of entry and exit. For
the monopolist, this most likely means a condition of economic profits because barriers to

L4 entry prevent other firms from competing and causing a reduction in profits.
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Recall that allocative efficiency is achieved by having P(AR) = MC at the profit-maximizing
level of output. For the competitive firm, price is equal to marginal cost in the long run,

so allocative efficiency is achieved. For the monopolist, at the profit-maximizing level

of output, price at Qyono is considerably higher than marginal cost. This suggests that

the monopolist under-produces the good, and would need to produce more to achieve
allocative efficiency, but does not in order to maximize profits.

Productive efficiency is achieved when the price at the profit-maximizing level of output is
equal to the minimum average costs (P = minimum ATC). For the competitive firm, in the



long run, price is at the lowest point of the ATC, and so productive efficiency is achieved.
For the monopolist, the marginal revenue curve intersects marginal cost at a quantity less
than that needed for the firm to achieve its minimum average total cost. This suggests that
the monopoly does not produce enough of the good to achieve productive efficiency.

Policies to regulate monopoly power

Learning outcomes
e Evaluate the role of legislation and regulation in reducing monopoly power.

Natural monopoly

Governments will grant exclusive production rights to single firms where a natural
monopoly is likely to yield lower costs and more output for consumers. However, even the
natural monopolist still has the incentive to set a price above and a quantity below that of a
perfect competitor. And, in the case of public utilities, there are likely to be significant extra
welfare benefits to all of society to having water, sewage and power enough for all citizens. As

1 . . . . We don’t have a monopoly.

a result, most governments subsidize these public monopolies, paying them to provide more

} . We have market share.
services at lower prices. There's a difference.
While perhaps initially counter-intuitive, the policy of subsidizing natural monopolies is Steve Ballmer, CEO of
widely accepted as a necessary method to achieve greater social good. With this in mind, Microsoft
public monopolies are usually subject to regulation and government oversight.
Anti-trust legislation
Economists and governments are highly suspicious of monopolies that occur in the private
sphere. As a result, most countries have some degree of anti-trust legislation to protect
consumers against anti-competitive behaviour. While the firms prosecuted under these
laws rarely qualify as pure monopolies, all of them are seeking a degree of monopoly
power by seeking to act as a single firm. They collude and set prices or agree to stay out of
each other’s markets in ways that drive up profits at consumer expense. L~

To access Worksheet 9.1
on regulation of monopoly
prices, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

Many mergers between large firms are investigated under these laws (e.g. when major

IT companies or airlines want to combine). The laws seek to preserve open competition
to keep markets working efficiently. When firms are found to have flouted these laws,
punishments are usually in the form of corporate fines, but bosses can sometimes be held
accountable. In 2009, the US jailed 35 corporate officers for an average of two years each.

910 Price discrimination

Learning outcomes

e Describe price discrimination as the practice of charging different prices to different
consumer groups for the same product, where the price difference is not justified by
differences in cost.




Price discrimination
occurs when different
prices are charged to
different consumers for
the same good by the
same provider.

Where, how, and when
you buy airplane tickets
makes a difference to
the price. Book your
tickets the week before
a flight, and you will pay
more than the traveller
who booked months in
advance. But if you wait
until just hours before
the flight, you may get
the cheapest ticket of all.
If you use a travel agent,
the price will differ from
what you pay online or
over the phone. What
accounts for the variety
of prices paid by different
passengers on the same
flight?
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* Explain that price discrimination may only take place if all of the following conditions
exist: the firm must possess some degree of market power; there must be groups of
consumers with differing price elasticities of demand for the product; the firm must
be able to separate groups to ensure that no resale of the product occurs.

e Draw a diagram to illustrate how a firm maximizes profit in third-degree price
discrimination, explaining why the higher price is set in the market with the relatively
more inelastic demand.

Price discrimination occurs when different people are charged different prices for the same
good. There are many examples:

air travel ticket prices in the same section of a flight can vary tremendously

movie tickets are cheaper for older people and students

shoppers willing to spend time cutting out ‘coupons’ from newspapers enjoy lower
prices than those who do not bother.

Whether it agrees with our sensibilities or not, such pricing inequities are rather common.
This section examines the conditions necessary for price discrimination, how it works in
practice, and evaluates the effects of this pervasive business practice.

Necessary conditions for price discrimination
Price-setting ability

The firm must be able to charge different prices to different customers, so it must have some
market power. Thus, it cannot be a perfectly competitive firm, which can only charge the
market price. As a kind of imperfect competitor, the firm will have a downsloping demand
curve, suggesting that it sees a large portion of the market, with customers of many types.

Varied consumer elasticities

There should be a variety of price elasticities of demand among customers. If demand is
more rigid among some customers, the price discriminator can, in theory, compel them to
pay more than those who are more sensitive about the price. In other words, high-elasticity
customers and low-elasticity customers can be charged differently according to their
sensitivity to the price.

Ability to separate consumers

People who were aware of the difference between their higher price and the lower one
could take steps to avoid the extra charges. For price discrimination to work, it must be
difficult or impossible for those able to buy at the cheaper price to resell at a discount to
high-price customers. Firms seek to separate customers in the following ways.

Time. Demand for a service can peak at different times. Christmas is often a high-
travel time and the prices of air tickets and hotel rooms rise accordingly. Train and taxi
services are often higher at peak travel hours. Taxi service can also be more expensive
late at night, when other transport options are unavailable.

Age. A popular form of discount for theatre or movie tickets is that given to children,
students and older people. Older people can also receive lower rates on meals, hotels,
and a variety of goods. This may be in recognition of the belief that seniors have less
money to spend and more time to shop around for the best deals.



* Income. Professional services often charge more to high-income clients. Dentists, for
example, might charge the children of a low-income customer a fraction of the price
charged to rich families. Lawyers perform pro bono work (i.e. for low fees or for free)
which is subsidized by their wealthier customers.

Taste. A subtle form of price discrimination: producers can market products with only
the slightest amount of differentiation and charge significantly higher prices to a willing
segment of consumers. This happens in the car market (e.g. cars with special ‘sport’
styling) or in your local coffee shop (e.g. espresso being much cheaper than a fancy latte).
Gender. Firms sometimes charge different prices for men and women. In some
countries, bars are banned from staging ‘ladies’ nights’ where women pay no admission
or reduced prices, on the grounds of gender discrimination. Dry-cleaners in America
are known to charge men less than women for cleaning shirts. Conversely, Austrian
beauty salons have stopped a long-standing practice of charging men more than women
for manicures and pedicures. In the EU, insurance companies have recently been told
they must stop charging men more than women for car insurance.

Location. Distance between markets means that firms in one market may charge a
higher price, based on greater inelasticity of demand. Transport costs make it too costly
to ship and resell those goods priced more cheaply into the high-price area.

Consumer type. Airlines are able to discriminate between leisure travellers and
business travellers. Leisure travellers are not limited to specific times, so these customers
probably have a higher elasticity of demand. Business travellers have less choice about
travel times and often pay higher prices as a result. Large industry can be charged lower
rates for power than residential customers. This is a form of a volume discount, and
could be done to encourage industrial production in the area.

Types of price discrimination
First degree: by customer

First-degree price discrimination occurs when firms are able to charge exactly the
maximum price that each customer is willing to pay. This presumes some insight by
firms into the precise elasticity of demand for the good. It also presumes the ability of
the firm to separate customers individually and charge the exact reservation price for
each customer. This type of price discrimination is called perfect price discrimination.
Because of the extremity of these assumptions, it may seem an improbable occurrence.
It is difficult to imagine that a firm would have the kind of specific insight into the desires
of its customers. Being able to separate so distinctly (down to the individual level) also
seems unlikely.

Nevertheless, some real-world situations approximate first-degree price discrimination.
In the US, car salesmen often have significant discretion over the specific price of any
single car on the lot. Effective salesmen talk to buyers and assess their knowledge of the
car market, their enthusiasm for the specific car, their income based on their appearance
and education level, as well as a number of other visual and verbal cues. This is all geared
towards estimating the buyer’s price elasticity of demand for the car, so the salesman can
charge the maximum price possible.

In theory, the perfect sales force would be able to discriminate the market perfectly, and
negotiate the maximum price for each customer. If so, the result would appear as shown
in Figure 9.12 (overleaf). This compares the community surplus and revenue differences
between perfectly competitive markets and a perfect price discriminator. In a perfectly
competitive market, the consumers retain some surplus (triangle a), because firms in the
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Figure 9.12 | 2

Perfect price discrimination.
a Perfect competition
industry level; b perfect price
discrimination industry level.

Figure 9.13 ’

a Single-price monopolist;
b perfectly discriminating
monopolist.

@ Examiner’s hint

First-degree price
discrimination may be rare
in the real world, but it
should be emphasized that
such practice may increase
overall welfare in society.
While there are certainly
losers (e.g. those who end
up paying higher prices

for the product), society
benefits overall as output
approaches a more socially
optimal level, and consumers
who otherwise would be
excluded from a market can
better afford goods that may
improve their welfare.
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market can only charge a single price. Some consumers will gain extra utility as a result.
And total revenue is confined to the area of b + c. However, as a perfect price discriminator,
all consumer surplus disappears and goes to the producers, who now gain surplus of a
+b. Total revenue is defined by all three shaded areas, a, b, and c. Thus, the firm enjoys
significantly higher revenue (and mostly likely higher profits), than if it were charging a
single price.

Figure 9.13 demonstrates the advantage to a monopolist who is able to discriminate
perfectly. Figure 9.13a shows the profit and surplus levels for the single-price monopolist.
The green shaded area represents the consumer surplus and the yellow area the
abnormal or economic profits earned by the firm. Figure 9.13b shows the perfectly price-
discriminating monopolist. There is no single price for the market on the diagram. Also,
here demand is equal to marginal revenue because the firm is not charging a single price
for each good, it is charging a different price for each customer. Therefore, the marginal
revenue is equal to whatever the next price will be (MR = D).
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Several conclusions are evident here.

Consumer surplus is completely eliminated.

Profits are greatly expanded.

Output is greater (Qpp compared to Qsp).

The area of welfare loss is also eliminated. This suggests that there may be some benefit
to price discrimination. The ability to discriminate has allowed the firm to charge the
maximum to all its customers, but it will also serve some customers who would not
have afforded the product before — quantity Qgp to quantity Qpp.

Allocative efficiency is achieved with price discrimination when final price = MC.

Examples of this kind of price discrimination include the perfect car salesmen above. Real
estate agents, as well as the hagglers in open markets, may also have a similar degree of
price-discriminating power.



Second degree: by quantity

Second-degree price discrimination acknowledges the observation that consumers may
choose to buy additional amounts of a good if the price decreases. Thus, firms may offer
lower prices with the purchase of successively larger quantities: the first batch sold will be
at the highest price, the second at a lower price, and so on. Instances of this kind of price
discrimination by quantity include:

‘buy two, get one free’ offers in retail markets of food and consumer items (here, buying
items in threes reduces the average price, while technically preserving the higher price
of the first two units)

frequent-flyer programmes that award free or reduced rate flights to good customers
season tickets for concerts or sports team events

public utility companies charging less for extra units of power or water

bulk buying on behalf of a company (a manufacturer of large family cars probably pays
less per unit for auto-quality steel than does a much smaller sports car company)
rewards programmes of all kinds, offered by many retail stores, which offer special deals
and discounts to loyal buyers.

Figure 9.14 shows the likely results of second-degree price discrimination. Compared to
the perfectly discriminating firm, the second-degree discriminator earns extra revenue in
distinct blocks. These blocks correspond to the discounted price levels.

< Figure 9.14
Second-degree price
discrimination.

price, costs and revenues / $ (P)
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When compared to first-degree price discrimination, some results are evident. Total
revenue increases over the single-price firm. The shaded areas a, b, c and d represent
increases in total revenue as the price is lowered for larger quantities. The firm may
approach, but not achieve, allocative efficiency (P = MC). Further more, it is likely to earn
greater economic profits than the single-price firm.

Third degree: by consumer groups

Third-degree price discrimination acknowledges and takes advantage of the fact that
different consumer groups have differing price elasticities. It moves to separate the groups
and charge them the highest price possible. This type of price discrimination is quite
prevalent, and can be seen in:

bars offering ‘happy hours’ when drink prices are lower to draw customers in at unusual
or off-peak times
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* women being charged more for dry cleaning than men
phone companies offering lower prices at off-peak times (weekends and evenings)
airlines charging more to customers who book closer to flight date
restaurants and cinemas charging less to children, elderly people and students.

In each instance, the consumer group being charged differently has different price
elasticities. Students and elderly people are more price-sensitive than 30-year-olds.
Businesses require phone services during office hours, and so are compelled to pay
higher prices than those who are making social calls later in the day or at the weekend.
Someone looking to book flights for tomorrow will not have very many options (possible
substitutes), and so will pay a higher price than those who shopped for fares weeks earlier.

Figure 9.15 To maximize profits, the firm must take the differing demand elasticities into account.
Third-degree price

discrimination. a Market A; In Figure 9.15, the markets are separated into the inelastic demand group (market A), the
b market B; ¢ market A + B. elastic demand group (market B), and the combined markets (market A + B).

v
a P b PaA ¢ PA

In Figures 9.15a and 9.15b, the marginal revenue curves are shown for each market. In
Figure 9.15¢, marginal revenues for markets A and B are added together to get the kinked
MR curve. Figure 9.15¢ also shows the firm’s marginal cost. Starting with Figure 9.15c, the
firm produces the output where MR, + MR, = MC which equals an output of Q5. Then, the
firm calculates the point where MR = MC for the separate markets, MR, and MR,,.

For Market A, the dotted line shows where MC intersects MR, determining an output of
Q, and a price determined by the demand at Q,, which is P;.

For Market B, the dotted line shows where MC intersects MR, at Q,. At Q,, the demand
determines the price to be P,. They will influence the price charged through the demand
curve and the amount produced through the intersection of marginal revenue and
marginal cost.

P, in market A is higher than P,, reflecting the lower price elasticity of these consumers.

= P, in market B is lower than Py, reflecting the higher price elasticity of demand there.
To access Worksheet o . . .
92 on everyday As a result, it appears that profits and total revenue are likely to increase over those of
price discrimination, the firm that does not price-discriminate. Allocative efficiency will not be reached, as P
please visit www. will not equal MC in either market. Prices may increase for some groups and decrease for
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others. As with other forms of price discrimination, this may result in some being drawn
into the market who would not otherwise afford it, such as students, children and elderly
people.



Evaluation of price discrimination -
The results of price discrimination resist simple summary as the effects depend on the type
of discrimination practised. Nevertheless, some generalizations can be made.

For firms. Profits and total revenues will increase. It is possible that price
discrimination will enhance monopoly power over consumers. Deadweight losses may
be reduced or eliminated.

For consumers. Total output increases in first-degree and second-degree price
discrimination, and may also increase for third-degree price discrimination. This
probably extends the market to consumers who would otherwise miss out, typically
those who couldn’t pay the single price-equilibrium price. Consumers generally will pay
higher prices overall, however, as firms take advantage of their ability to separate the
market. Consumer surplus is reduced, sometimes completely.

Overall, it is possible that society benefits from some degree of price discrimination as
firms extend output to lower-income groups and welfare loss is reduced. Greater allocative
efficiency is sometimes achieved as well. And it is possible that the greater levels of output
may inspire the firm to reduce costs and achieve economies of scale.

CASE STUDY

Market insight

The costs of most of Starbucks coffee drinks are very similar, from the :
small cappuccino to the largest café latte, costs vary by only a few cents.
However, the prices are dramatically different, as the largest latte can be
nearly $5.00, with the smallest cappuccino being around $2.50. What's
going on? Starbucks is trying to separate the market between price-
conscious customers and those who are ‘price blind." By setting distinct
prices for slightly different products, Starbucks allows some customers to
reveal themselves as having lower price elasticities than others.

5 a Does charging coffee drinkers widely different prices for very similar products qualify
as price discrimination?

b If so, what degree of price discrimination applies here?

.
PRACTICE QUESTIONS 9

1 a Explain, using an appropriate diagram, why price and marginal revenue are not
equal for the monopolist. (10 marks) [AO2], [AO4]
b Evaluate a government’s decision to use anti-trust legislation to break a large
technology company up into dozens of smaller companies. (15 marks) [AO3]
2 a Explain, using an appropriate diagram, how the monopolist determines the profit-
maximizing level of output and price. (10 marks) [AO2], [AO4]
b Discuss the view that competitive markets are always more efficient than

monopolies.
(15 marks) [AO3]

To access Worksheet 9.3
on price discrimination
1071, please visit www.
pearsonbacconline.com
and follow the onscreen
instructions.

‘ Tim Harford, author of The
Undercover Economist books
and columns, sees Starbucks
as practising a particularly
subtle form of price
discrimination.

To learn more about price
discrimination, visit www.
pearsonhotlinks.com,
enter the title or ISBN

of this book and select
weblink 9.4.

To access Quiz 9, an
interactive, multiple-
choice quiz on this
chapter, please visit
www.pearsonbacconline.
com and follow the
onscreen instructions.
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a Explain, using an appropriate diagram, why the monopolist would choose to
operate in the elastic portion of their demand curve. (10 marks) [AO2], [AO4]

b Compare and contrast the different objectives a monopoly may pursue in its price
and output decisions. (15 marks) [AO3]

a Explain, using examples and an appropriate diagram, the concept of a natural
monopoly. (10 marks) [AO2], [AO4]

b To what extent do natural monopolies act against the best interest of society?
(15 marks) [AO3]

a Explain how a third-degree price discriminator will determine price and output.
(10 marks) [AO2], [AO4]

b Price discrimination of any kind only brings harm to consumers. Discuss.
(15 marks) [AO3]
With the aid of at least one diagram, explain one way a consumer might gain from the
behaviour of a monopolist and one way a consumer might lose from the behaviour of a
monopolist. (10 marks) AO2], [AO4]
© International Baccalaureate Organization 2010

a Explain how a monopolist may earn economic profits in the long run.
(10 marks) [AOZ2], [AO4]
b Evaluate the view that, compared to competitive markets, monopolies will always
harm the consumer. (15 marks) [AO3]
‘Monopoly price is higher and output smaller than is socially ideal. The public is the
victim.' (JK Galbraith, 1974)
a Explain the economic reasoning behind the statement that ‘monopoly price is
higher and output smaller than is socially ideal" (10 marks) [AO2], [AO4]

b Do you agree that the public is always the ‘victim’ of monopoly? Justify your answer.
(15 marks) [AO3]
© International Baccalaureate Organization 2000
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Monopolistic competition: assumptions of
the model

Learning outcomes

e Describe, using examples, the assumed characteristics of a monopolistic 