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ACCESSING AND USING LABOUR
ECONOMICS FOR LEADERS

Welcome to Labour Economics for Leaders

This is an openly accessible (free) textbook available to all students on the web.

This textbook is designed to be accessible (link to accessibility statement) [New Tab] using standard web

browsers, mobile devices, screen readers and other assistive technology. You can access the book in a number
of formats. Requirements, tools, and suggestions for navigating and using the book are listed on this page. If

you encounter any issues in accessing the book, please connect with your professor.

Never used an Open Educational Resource (OER) before? Check out our Student Guide to Using OER

Textbooks [New Tab] (https://ecampusontario.pressbooks.pub/georgianoer.



Book formats
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Typical OER Textbook Formats, Requirements, Features & Access Options

Book . .
Format Requirements Features Access Options
Online * Optimized for online Read online with your device
web e Tnternet access access (web browser) or assistive technology
* Embedded interactive Use Text-to-Speech to listen to
book e Web browser .
and text-based activities the book
* Embedded videos Take Digital notes while you
* Embedded glossary terms read
.. . Save to a device or drive as
* Optimized for reading .
. desired
with internet (PDF L
. Access from your device with/
. . ¢ Internet access viewer) ) .
Digital ) . without internet
e PDF viewer ¢ Text-based activities )
PDF . . . Use internet access for
* Clickable Links to videos . . .
clickable links/videos
and other resources .. .
Take Digital notes while you
* Glossary of terms
read
Save to a device or drive as
L desired
¢ Internet access for initial . .
- o R ead offline on device (no
download * Optimized for printing/ ) : :
. ) . . active/clickable links)
Print * PDF viewer to open file accessing offline .
e . . Print chapters or whole book
PDF * Ability to print or access to a e Text-based activities as needed
print shop (recommended) * Glossary of terms
Refer back to web book to
access links/interactive
activities

Don’t forget to cite/reference your textbook if you use it in your research or assignments.

Do you prefer a printed textbook?

This book is free to access, use and print in any of the above formats for non-commercial purposes. If you

prefer a printed textbook, you are encouraged to print sections/the entire book.

¢ Chapter1 ¢ Chapter 4 ¢ Chapter7
¢ Chapter2 ¢ Chapters ¢ Chapter 8
¢ Chapter3 ¢ Chapter6 ¢ Chapter 9
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. Chapter 10 . Chapter 11
Recommendations

* Check for printing costs at your on-campus print shop (such as Grenville at Georgian College) or a local
print shop (Staples, etc)

* Printing a large document is often significantly less expensive at a print shop than it is to print on your
home printer or at the Library

* Ask about binding or 3 hole punching when you order, as this is usually low cost and will make your

textbook easier to use

This book is licensed under the Creativ mmons Attribution 4.0 International Li

(https://creativecommons.org/licenses/by/4.0/) allowing students/faculty to print it for their personal

use at the cost of printing.

This book may not be printed and sold for profit.

Experiencing navigation issues?

If you encounter navigation issues while accessing this text via a link from your course in Blackboard (or other
learning management system), please try accessing the online web book by using the web address in your
browser. The bottom left and right corners of the web book allow you to navigate through the book

(previous/next) and the top left hand corner of the web book features a drop down table of contents.

Attribution & References

Except where otherwise noted, “Accessing and Using this Textbook” by OER Design Studio at the Georgian
College Library is licensed under CC BY-NC 4.0.
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ACCESSIBILITY STATEMENT

Accessibility features of the web version of this resource

The web version of Labour Economics for Leaders has been designed with accessibility in mind by

incorporating the following features:

* Ithas been optimized for people who use screen-reader technology.
> all content can be navigated using a keyboard.
o links, headings, and tables are formatted to work with screen readers.
* Allimages in this guide are described fully in the text, alt-tag or in an image description section for
complex images.
* Information is not conveyed by colour alone.

* Pressbooks has built in features such as the ability to change font size.

Other file formats available

In addition to the web version, additional files are available in a number of file formats including PDF, EPUB
(for eReaders).

Known accessibility issues and areas for improvement

This book’s adapters have attempted to improve upon existing features from the original sources and improve

these materials for all users.

While we strive to ensure that this resource is as accessible and usable as possible, we might not always get it
right. Any issues we identify will be listed below. If you encounter issues with this text, please notify your

Professor.



XIV | ACCESSIBILITY STATEMENT

List of Known Accessibility Issues

Location of Need for Improvement ~ Timeline Work Around

Issue
Mathematical . . .

. Some screenreaders may Users can consult with the adaptive technologist at
equations ) L . .
throushout the not read equations and Unknown  their institution. Try different software settings to read
book 8 subscripts correctly. math equations correctly.

Accessibility standards

The web version of this resource has been designed to meet AODA requirements (https://www.aoda.ca/the-
ct/), along with the Web Content Accessibility Guidelines 2.0 (https://www.w3.0rg/TR/WCAG20/), level

AA. In addition, it follows all guldelmes in Appendlx A: Checklist for Accessibility (https://opentextbc.ca/
ibili it/) of the Accessibility Toolkit — 2nd

Edition (https://opentextbe.ca/accessibilitytoolkit/).

This statement was last updated on August 30, 2022.

Attributions & References

This information was adapted from “Accessibility statement (https://opentextbc.ca/pressbooks/front-

matter/accessibility-statement/)” In Pressbooks Guide (bttps://opentextbe.ca/pressbooks) by BCcampus , licensed
under CC BY 4.0. / Adapted to match the current OER with relevant deficiencies noted.
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Copyright & Open Licensing
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open licensing information.

« YouTube videos in this OER are embedded/used under the Standard YouTube license
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« TED Talk videos in this OER are embedded/used under the TED Talks Usage Policy
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Unless otherwise indicated, third-party texts, images and other materials quoted in this OER are
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Open Education (https://oer.pressbooks.pub/fairuse/).
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It is acknowledged that the terminology used to describe statistics within this textbook may be outdated or
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CHAPTER 1 - WELCOME TO
ECONOMICS!

Learning Objectives

« What Is Economics, and Why Is It Important?

« Microeconomics and Macroeconomics

« How Economists Use Theories and Models to Understand Economic Issues
« How Economies Can Be Organized: An Overview of Economic Systems

Decisions .. Decisions in the Social Media Age

To post or not to post? Every day we are faced with a myriad of decisions, from what to have for
breakfast, to which route to take to class, to the more complex—*Should | double major and add
possibly another semester of study to my education?” Our response to these choices depends on the
information we have available at any given moment. Economists call this “imperfect” because we
rarely have all the data we need to make perfect decisions. Despite the lack of perfect information, we
still make hundreds of decisions a day.

Now we have another avenue in which to gather information—social media. Outlets like Facebook and
Twitter are altering the process by which we make choices, how we spend our time, which movies we
see, which products we buy, and more. How many of you chose a university without checking out its
Facebook page or Twitter stream first for information and feedback?

As you will see in this course, what happens in economics is affected by how well and how fast
information disseminates through a society, such as how quickly information travels through
Facebook. “Economists love nothing better than when deep and liquid markets operate under
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conditions of perfect information,” says Jessica Irvine, National Economics Editor for News Corp
Australia.

This leads us to the topic of this chapter, an introduction to the world of making decisions, processing
information, and understanding behavior in markets —the world of economics. Each chapter in this
book will start with a discussion about current (or sometimes past) events and revisit it at chapter’s
end—to “bring home” the concepts in play.

What is economics and why should you spend your time learning it? After all, there are other disciplines you
could be studying, and other ways you could be spending your time. As the Bring it Home feature just
mentioned, making choices is at the heart of what economists study, and your decision to take this course is as

much as economic decision as anything else.

Economics is probably not what you think. It is not primarily about money or finance. It is not primarily
about business. It is not mathematics. What is it then? It is both a subject area and a way of viewing the

world.

Attribution

Except where otherwise noted, this chapter is adapted from “Introduction” In Principles of Microeconomics 2e
by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CC BY.

Access for free at https://openstax.org/books/principles-microeconomics-2e/pages/1-introduction

Original Reference

Irvine, Jessica. “Social Networking Sites are Factories of Modern Ideas.” The Sydney Morning Herald.
November 25, 2011.http://www.smh.com.au/federal-politics/society-and-culture/social-networking-sites-
are-factories-of-modern-ideas-20111124-1nwy3.html#ixzz2YZhPYeME.
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1.1 - WHAT IS ECONOMICS, AND WHY IS IT
IMPORTANT?

Learning Objectives

« Discuss the importance of studying economics
- Explain the relationship between production and division of labour
- Evaluate the significance of scarcity

Economics is the study of how humans make decisions in the face of scarcity. These can be individual
decisions, family decisions, business decisions or societal decisions. If you look around carefully, you will see
that scarcity is a fact of life. Scarcity means that human wants for goods, services and resources exceed what is
available. Resources, such as labour, tools, land, and raw materials are necessary to produce the goods and
services we want but they exist in limited supply. Of course, the ultimate scarce resource is time- everyone, rich
or poor, has just 24 expendable hours in the day to earn income to acquire goods and services, for leisure time,

or for sleep. At any point in time, there is only a finite amount of resources available.

Think about it this way: In 2015 the labour force in the United States contained over 158 million workers,
according to the U.S. Bureau of Labor Statistics. The total land area was 3,794,101 square miles. While these
are certainly large numbers, they are not infinite. Because these resources are limited, so are the numbers of
goods and services we produce with them. Combine this with the fact that human wants seem to be virtually

infinite, and you can see why scarcity is a problem.

Introduction to FRED

Data is very important in economics because it describes and measures the issues and problems that

economics seek to understand. A variety of government agencies publish economic and social data. For this
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course, we will generally use data from the St. Louis Federal Reserve Bank’s FRED database. FRED is very
user friendly. It allows you to display data in tables or charts, and you can easily download it into spreadsheet
form if you want to use the data for other purposes. The FRED website [New Tab] includes data on nearly

400,000 domestic and international variables over time, in the following broad categories:

* Money, Banking & Finance

* Population, Employment, & Labour Markets (including Income Distribution)

* National Accounts (Gross Domestic Product & its components), Flow of Funds, and International
Accounts

* Production & Business Activity (including Business Cycles)

* Prices & Inflation (including the Consumer Price Index, the Producer Price Index, and the Employment
Cost Index)

* International Data from other nations

* U.S. Regional Data

* Academic Data (including Penn World Tables & NBER Macrohistory database)

Figure 1.1a. Scarcity of Resources Homeless
people are a stark reminder that scarcity of

resources is real. Pittsburgh Homeless by
daveynin, used under CCBY 2.0 License.

If you still do not believe that scarcity is a problem, consider the following: Does everyone require food to eat?
Does everyone need a decent place to live? Does everyone have access to healthcare? In every country in the
world, there are people who are hungry, homeless (for example, those who call park benches their beds, as

Figure 1.1a shows), and in need of healthcare, just to focus on a few critical goods and services. Why is this the
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case? It is because of scarcity. Let’s delve into the concept of scarcity a little deeper, because it is crucial to

understanding economics.

The Problem of Scarcity

Think about all the things you consume: food, shelter, clothing, transportation, healthcare, and
entertainment. How do you acquire those items? You do not produce them yourself. You buy them. How do
you afford the things you buy? You work for pay. If you do not, someone else does on your behalf. Yet most of

us never have enough income to buy all the things we want. This is because of scarcity. So how do we solve it?

Link It Up

Read How 10 Western Cities Are Dealing with Water Scarcity and Drought [New Tab

https://stateimpact.npr.org/texas/2013/08/02/how-10-western-cities-are-dealing-with-water-scarcity-
and-drought/) to learn more about how the United States is dealing with scarcity in resources.

Every society, at every level, must make choices about how to use its resources. Families must decide whether
to spend their money on a new car or a fancy vacation. Towns must choose whether to put more of the
budget into police and fire protection or into the school system. Nations must decide whether to devote more
funds to national defense or to protecting the environment. In most cases, there just isn’t enough money in
the budget to do everything. How do we use our limited resources the best way possible, that is, to obtain the
most goods and services we can? There are a couple of options. First, we could each produce everything we
each consume. Alternatively, we could each produce some of what we want to consume, and “trade” for the
rest of what we want. Let’s explore these options. Why do we not each just produce all of the things we
consume? Think back to pioneer days, when individuals knew how to do so much more than we do today,
from building their homes, to growing their crops, to hunting for food, to repairing their equipment. Most of
us do not know how to do all—or any—of those things, but it is not because we could not learn. Rather, we
do not have to. The reason why is something called the division and specialization of labour, a production
innovation first put forth by Adam Smith (Figure 1.1b) in his book, The Wealth of Nations.
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Figure 1.1b. Portrait of Adam
Smith
https://commons.wikimedia.or
/wiki/File:AdamSmith.jpg)
etching created by Cadell &
Davies (1811), John Horsburgh
(1828) or R.C. Bell (1872),
licensed under CCO.

The Division of and Specialization of Labour

The formal study of economics began when Adam Smith (1723-1790) published his famous book The
Wealth of Nations in 1776. Many authors had written on economics in the centuries before Smith, but he was
the first to address the subject in a comprehensive way. In the first chapter, Smith introduces the concept of
division of labour, which means that the way one produces a good or service is divided into a number of tasks

that different workers perform, instead of all the tasks being done by the same person.

To illustrate division of labour, Smith counted how many tasks went into making a pin: drawing out a piece
of wire, cutting it to the right length, straightening it, putting a head on one end and a point on the other,
and packaging pins for sale, to name just a few. Smith counted 18 distinct tasks that different people

performed—all for a pin, believe it or not!

Modern businesses divide tasks as well. Even a relatively simple business like a restaurant divides the task of
serving meals into a range of jobs like top chef, sous chefs, less-skilled kitchen help, servers to wait on the
tables, a greeter at the door, janitors to clean up, and a business manager to handle paychecks and bills—not

to mention the economic connections a restaurant has with suppliers of food, furniture, kitchen equipment,
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and the building where it is located. A complex business like a large manufacturing factory, such as the shoe

factory (Eigure 1.1c), or a hospital can have hundreds of job classifications.

Figure 1.1c Division of Labour Workers on an assembly line
are an example of the divisions of labour. Red \Wing Shoes
Factory Tour (https://www flickr.com/photos/94693506@N00/

4643862950/in/
photolist-85n1EA-85n1Fm-85iS38-85iRV2-85n10Y-85n1KY-85iRXt

-85n1wG-85iRY2-85n1Ky-85iS2K-85iRZt-85n1zm-85iRWx-85iRN
M-85iRTg-85n1sN-85iRSr-85n1pg-85n1uN-85i512-85n1DW-2na4
tVG-rCifXv-rE2XS7-57MAX5-2ixfqyh-2jt T8Mt-85i56n-2g68dSS-2]

2XqaN-85iRR2-85n1gW-dAtgt)-2ewZNiy-oF8neX-ddxbsb-2jKB8
9z-9DzCfv-2h7kVZi-5e WZvZ-fm5CDc-2kiEmMZ-2jtPKsf-2jtROne-

2agoDbk-kByWAF-2g63cXh-yxSsWo-ETbwFH) by Nina Hale,
licensed under CCBY 2.0.

Why the Division of Labour Increases Production

When we divide and subdivide the tasks involved with producing a good or service, workers and businesses
can produce a greater quantity of output. In his observations of pin factories, Smith noticed that one worker
alone might make 20 pins in a day, but that a small business of 10 workers (some of whom would need to
complete two or three of the 18 tasks involved with pin-making), could make 48,000 pins in a day. How can a
group of workers, each specializing in certain tasks, produce so much more than the same number of workers

who try to produce the entire good or service by themselves? Smith offered three reasons.

First, specialization in a particular small job allows workers to focus on the parts of the production process
where they have an advantage. (In later chapters, we will develop this idea by discussing comparative
advantage.) People have different skills, talents, and interests, so they will be better at some jobs than at others.

The particular advantages may be based on educational choices, which are in turn shaped by interests and
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talents. Only those with medical degrees qualify to become doctors, for instance. For some goods, geography
affects specialization. For example, it is easier to be a wheat farmer in North Dakota than in Florida, but easier
to run a tourist hotel in Florida than in North Dakota. If you live in or near a big city, it is easier to attract
enough customers to operate a successful dry cleaning business or movie theater than if you live in a sparsely
populated rural area. Whatever the reason, if people specialize in the production of what they do best, they
will be more effective than if they produce a combination of things, some of which they are good at and some

of which they are not.

Second, workers who specialize in certain tasks often learn to produce more quickly and with higher quality.
This pattern holds true for many workers, including assembly line labourers who build cars, stylists who cut
hair, and doctors who perform heart surgery. In fact, specialized workers often know their jobs well enough to

suggest innovative ways to do their work faster and better.

A similar pattern often operates within businesses. In many cases, a business that focuses on one or a few
products (sometimes called its “core competency”) is more successful than firms that try to make a wide range

of products.

Third, specialization allows businesses to take advantage of economies of scale, which means that for many
goods, as the level of production increases, the average cost of producing each individual unit declines. For
example, if a factory produces only 100 cars per year, each car will be quite expensive to make on average.
However, if a factory produces 50,000 cars each year, then it can set up an assembly line with huge machines
and workers performing specialized tasks, and the average cost of production per car will be lower. The
ultimate result of workers who can focus on their preferences and talents, learn to do their specialized jobs
better, and work in larger organizations is that society as a whole can produce and consume far more than if
each person tried to produce all of his or her own goods and services. The division and specialization of

labour has been a force against the problem of scarcity.

Trade and Markets

Specialization only makes sense, though, if workers can use the pay they receive for doing their jobs to

purchase the other goods and services that they need. In short, specialization requires trade.

You do not have to know anything about electronics or sound systems to play music—you just buy an iPod or
MP3 player, download the music, and listen. You do not have to know anything about artificial fibers or the
construction of sewing machines if you need a jacket—you just buy the jacket and wear it. You do not need to
know anything about internal combustion engines to operate a car—you just get in and drive. Instead of

trying to acquire all the knowledge and skills involved in producing all of the goods and services that you wish
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to consume, the market allows you to learn a specialized set of skills and then use the pay you receive to buy

the goods and services you need or want. This is how our modern society has evolved into a strong economy.

Why Study Economics?

Now that you have an overview on what economics studies, let’s quickly discuss why you are right to study it.
Economics is not primarily a collection of facts to memorize, although there are plenty of important concepts
to learn. Instead, think of economics as a collection of questions to answer or puzzles to work. Most
importantly, economics provides the tools to solve those puzzles. If the economics “bug” has not bitten you

yet, there are other reasons why you should study economics.

* Virtually every major problem facing the world today, from global warming, to world poverty, to the
conflicts in Syria, Afghanistan, and Somalia, has an economic dimension. If you are going to be part of
solving those problems, you need to be able to understand them. Economics is crucial.

* Itis hard to overstate the importance of economics to good citizenship. You need to be able to vote
intelligently on budgets, regulations, and laws in general. When the U.S. government came close to a
standstill at the end of 2012 due to the “fiscal cliff,” what were the issues? Did you know?

* A basic understanding of economics makes you a well-rounded thinker. When you read articles about
economic issues, you will understand and be able to evaluate the writer’s argument. When you hear
classmates, co-workers, or political candidates talking about economics, you will be able to distinguish
between common sense and nonsense. You will find new ways of thinking about current events and

about personal and business decisions, as well as current events and politics.

The study of economics does not dictate the answers, but it can illuminate the different choices.

Key Concepts & Summary

Economics seeks to solve the problem of scarcity, which is when human wants for goods and
services exceed the available supply. A modern economy displays a division of labour, in which
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people earn income by specializing in what they produce and then use that income to purchase the
products they need or want. The division of labour allows individuals and firms to specialize and to
produce more for several reasons: a) It allows the agents to focus on areas of advantage due to
natural factors and skill levels; b) It encourages the agents to learn and invent; ¢) It allows agents to
take advantage of economies of scale. Division and specialization of labour only work when
individuals can purchase what they do not produce in markets. Learning about economics helps
you understand the major problems facing the world today, prepares you to be a good citizen, and
helps you become a well-rounded thinker.
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1.2 - MICROECONOMICS AND
MACROECONOMICS

Learning Objectives

+ Describe microeconomics
+ Describe macroeconomics
- Contrast monetary policy and fiscal policy

Economics is concerned with the well-being of 4// people, including those with jobs and those without jobs,
as well as those with high incomes and those with low incomes. Economics acknowledges that production of
useful goods and services can create problems of environmental pollution. It explores the question of how
investing in education helps to develop workers’ skills. It probes questions like how to tell when big businesses
or big labour unions are operating in a way that benefits society as a whole and when they are operating in a
way that benefits their owners or members at the expense of others. It looks at how government spending,

taxes, and regulations affect decisions about production and consumption.

It should be clear by now that economics covers considerable ground. We can divide that ground into two
parts: Microeconomics focuses on the actions of individual agents within the economy, like households,
workers, and businesses. Macroeconomics looks at the economy as a whole. It focuses on broad issues such as
growth of production, the number of unemployed people, the inflationary increase in prices, government
deficits, and levels of exports and imports. Microeconomics and macroeconomics are not separate subjects,

but rather complementary perspectives on the overall subject of the economy.

To understand why both microeconomic and macroeconomic perspectives are useful, consider the problem
of studying a biological ecosystem like a lake. One person who sets out to study the lake might focus on
specific topics: certain kinds of algae or plant life; the characteristics of particular fish or snails; or the trees

surrounding the lake. Another person might take an overall view and instead consider the lake’s ecosystem
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from top to bottom; what eats what, how the system stays in a rough balance, and what environmental
stresses affect this balance. Both approaches are useful, and both examine the same lake, but the viewpoints
are different. In a similar way, both microeconomics and macroeconomics study the same economy, but each

has a different viewpoint.

Whether you are scrutinizing lakes or economics, the micro and the macro insights should blend with each
other. In studying a lake, the micro insights about particular plants and animals help to understand the overall
food chain, while the macro insights about the overall food chain help to explain the environment in which

individual plants and animals live.

In economics, the micro decisions of individual businesses are influenced by whether the macroeconomy is
healthy. For example, firms will be more likely to hire workers if the overall economy is growing. In turn,
macroeconomy’s performance ultimately depends on the microeconomic decisions that individual

households and businesses make.

Microeconomics

What determines how households and individuals spend their budgets? What combination of goods and
services will best fit their needs and wants, given the budget they have to spend? How do people decide
whether to work, and if so, whether to work full time or part time? How do people decide how much to save

for the future, or whether they should borrow to spend beyond their current means?

What determines the products, and how many of each, a firm will produce and sell? What determines the
prices a firm will charge? What determines how a firm will produce its products? What determines how many
workers it will hire? How will a firm finance its business? When will a firm decide to expand, downsize, or
even close? In the microeconomics part of this book, we will learn about the theory of consumer behavior, the
theory of the firm, how markets for labour and other resources work, and how markets sometimes fail to

work properly.

Macroeconomics

What determines the level of economic activity in a society? In other words, what determines how many
goods and services a nation actually produces? What determines how many jobs are available in an economy?
What determines a nation’s standard of living? What causes the economy to speed up or slow down? What
causes firms to hire more workers or to lay them off? Finally, what causes the economy to grow over the long

term?

We can determine an economy’s macroeconomic health by examining a number of goals: growth in the
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standard of living, low unemployment, and low inflation, to name the most important. How can we use
government macroeconomic policy to pursue these goals? A nation’s central bank conducts monetary
policy, which involves policies that affect bank lending, interest rates, and financial capital markets. For the
United States, this is the Federal Reserve. A nation’s legislative body determines fiscal policy, which involves
government spending and taxes. For the United States, this is the Congress and the executive branch, which
originates the federal budget. These are the government’s main tools. Americans tend to expect that
government can fix whatever economic problems we encounter, but to what extent is that expectation

realistic? These are just some of the issues that we will explore in the macroeconomic chapters of this book.

Key Concepts & Summary

Microeconomics and macroeconomics are two different perspectives on the economy. The
microeconomic perspective focuses on parts of the economy: individuals, firms, and industries. The
macroeconomic perspective looks at the economy as a whole, focusing on goals like growth in the
standard of living, unemployment, and inflation. Macroeconomics has two types of policies for
pursuing these goals: monetary policy and fiscal policy.
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1.3 - HOW ECONOMISTS USE THEORIES
AND MODELS TO UNDERSTAND
ECONOMIC ISSUES

Learning Objectives

« Interpret a circular flow diagram
« Explain the importance of economic theories and models
« Describe goods and services markets and labour markets
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Figure 1.3a John Maynard Keynes. One of
the most influential economists in modern
times was John Maynard Keynes. John

Maynard Keynes
(https://commons.wikimedia.org/wiki/

File:lohn_Maynard_Keynes.jpg) by IMF,
licensed under CCQ. Adapted (cropped) from

White and Keynes by IMF, licensed under CCO.

John Maynard Keynes (1883-1946), one of the greatest economists of the twentieth century, pointed out
that economics is not just a subject area but also a way of thinking. Keynes (Figure 1.3a) famously wrote in
the introduction to a fellow economist’s book: “[Economics] is a method rather than a doctrine, an apparatus
of the mind, a technique of thinking, which helps its possessor to draw correct conclusions.” In other words,

economics teaches you how to think, not what to think.

Link It Up

The video Raobert Skidelsky on Keynesian Economics - It's All About Spending [New Tab

(https://www.youtube.com/watch?v=ZRvaxUNDTKY) talk about John Maynard Keynes and his

influence on economics.

Economists see the world through a different lens than anthropologists, biologists, classicists, or practitioners
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of any other discipline. They analyze issues and problems using economic theories that are based on particular
assumptions about human behavior. These assumptions tend to be different than the assumptions an
anthropologist or psychologist might use. A theory is a simplified representation of how two or more
variables interact with each other. The purpose of a theory is to take a complex, real-world issue and simplify
it down to its essentials. If done well, this enables the analyst to understand the issue and any problems
around it. A good theory is simple enough to understand, while complex enough to capture the key features

of the object or situation you are studying.

Sometimes economists use the term model instead of theory. Strictly speaking, a theory is a more abstract
representation, while a model is a more applied or empirical representation. We use models to test theories,

but for this course we will use the terms interchangeably.

For example, an architect who is planning a major office building will often build a physical model that sits on
a tabletop to show how the entire city block will look after the new building is constructed. Companies often
build models of their new products, which are more rough and unfinished than the final product, but can

still demonstrate how the new product will work.

A good model to start with in economics is the circular flow diagram (Figure 1.3b). It pictures the economy
as consisting of two groups—households and firms—that interact in two markets: the goods and services
market in which firms sell and households buy and the labour market in which households sell labour to

business firms or other employees.
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Circular Flow Diagram

Figure 1.3b The Circular Flow Diagram. The flow diagram showing how
households and firms interact in the goods and services market, and in the labour
market. The direction of the arrows shows that in the goods and services market,
households receive goods and services and pay firms for them. In the labour market,
households provide labour and receive payment from firms through wages, salaries,
and benefits. The circular flow diagram’s outer arrows represent a goods and services
market, and the inner arrows represent a labour market. The Circular Flow Diagram by
Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Firms produce and sell goods and services to households in the market for goods and services (or product
market), indicated by Arrow A. Households pay for goods and services, which becomes the revenues to firms,
indicated by Arrow B. Arrows A and B represent the two sides of the product market. Where do households
obtain the income to buy goods and services? They provide the labour and other resources (e.g. land, capital,
raw materials) firms need to produce goods and services in the market for inputs (or factors of production),
indicated by Arrow C. In return, firms pay for the inputs (or resources) they use in the form of wages and

other factor payments, indicated by Arrow D. Arrows C and D represent the two sides of the factor market.

Of course, in the real world, there are many different markets for goods and services and markets for many
different types of labour. The circular flow diagram simplifies this to make the picture easier to grasp. In the
diagram, firms produce goods and services, which they sell to households in return for revenues. The outer
circle shows this, and represents the two sides of the product market (for example, the market for goods and

services) in which households demand and firms supply. Households sell their labour as workers to firms in
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return for wages, salaries, and benefits. The inner circle shows this and represents the two sides of the labour

market in which households supply and firms demand.

This version of the circular flow model is stripped down to the essentials, but it has enough features to explain
how the product and labour markets work in the economy. We could easily add details to this basic model if
we wanted to introduce more real-world elements, like financial markets, governments, and interactions with

the rest of the globe (imports and exports).

Economists carry a set of theories in their heads like a carpenter carries around a toolkit. When they see an
economic issue or problem, they go through the theories they know to see if they can find one that fits. Then
they use the theory to derive insights about the issue or problem. Economists express theories as diagrams,
graphs, or even as mathematical equations. (Do not worry. In this course, we will mostly use graphs.)
Economists do not figure out the answer to the problem first and then draw the graph to illustrate. Rather,
they use the graph of the theory to help them figure out the answer. Although at the introductory level, you
can sometimes figure out the right answer without applying a model, if you keep studying economics, before
too long you will run into issues and problems that you will need to graph to solve. We explain both micro
and macroeconomics in terms of theories and models. The most well-known theories are probably those of

supply and demand, but you will learn a number of others.

Key Concepts & Summary

Economists analyze problems differently than do other disciplinary experts. The main tools
economists use are economic theories or models. A theory is not an illustration of the answer to a
problem. Rather, a theory is a tool for determining the answer.
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1.4 - HOW TO ORGANIZE ECONOMIES: AN
OVERVIEW OF ECONOMIC SYSTEMS

Learning Objectives

. Contrast traditional economies, command economies, and market economies
- Explain gross domestic product (GDP)
. Assess the importance and effects of globalization

Think about what a complex system a modern economy is. It includes all production of goods and services, all
buying and selling, all employment. The economic life of every individual is interrelated, at least to a small
extent, with the economic lives of thousands or even millions of other individuals. Who organizes and
coordinates this system? Who ensures that, for example, the number of televisions a society provides is the
same as the amount it needs and wants? Who ensures that the right number of employees work in the
electronics industry? Who ensures that televisions are produced in the best way possible? How does it all get

done?

There are at least three ways that societies organize an economy. The first is the traditional economy, which
is the oldest economic system and is used in parts of Asia, Africa, and South America. Traditional economies
organize their economic affairs the way they have always done (i.c., tradition). Occupations stay in the family.
Most families are farmers who grow the crops using traditional methods. What you produce is what you

consume. Because tradition drives the way of life, there is little economic progress or development.
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Figure 1.4a. A Command Economy Ancient Egypt and was an example

of a command economy. Pyramids at Giza (https://www flickr.com/photaos/
jaybergesen/3335698859) by Jay Bergesen, licensed under CCBY.

Command economies are very different. In a command economy, economic effort is devoted to goals passed
down from a ruler or ruling class. Ancient Egypt was a good example: a large part of economic life was
devoted to building pyramids, like those in Figure 1.4a, for the pharaohs. Medieval manor life is another
example: the lord provided the land for growing crops and protection in the event of war. In return, vassals
provided labour and soldiers to do the lord’s bidding. In the last century, communism emphasized command

economies.

In a command economy, the government decides what goods and services will be produced and what prices it
will charge for them. The government decides what methods of production to use and sets wages for workers.
The government provides many necessities like healthcare and education for free. Currently, Cuba and North

Korea have command economies.
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Figure 1.4b A Market Economy. Nothing says
“market” more than The New York Stock Exchange.

New York Stock Exchange (https://www flickr.com/

photos/edrost88/6279266131/) by Erik Drost, licensed
under CCBY.

Although command economies have a very centralized structure for economic decisions, market economies
have a very decentralized structure. A market is an institution that brings together buyers and sellers of goods
or services, who may be either individuals or businesses. The New York Stock Exchange (Figure 1.4b) is a
prime example of a market which brings buyers and sellers together. In a market economy, decision-making
is decentralized. Market economies are based on private enterprise: the private individuals or groups of
private individuals own and operate the means of production (resources and businesses). Businesses supply
goods and services based on demand. (In a command economy, by contrast, the government owns resources
and businesses.) Supply of goods and services depends on what the demands are. A person’s income is based
on his or her ability to convert resources (especially labour) into something that society values. The more
society values the person’s output, the higher the income (think Lady Gaga or LeBron James). In this

scenario, market forces, not governments, determine economic decisions.

Most economies in the real world are mixed. They combine elements of command and market (and even
traditional) systems. The U.S. economy is positioned toward the market-oriented end of the spectrum. Many
countries in Europe and Latin America, while primarily market-oriented, have a greater degree of government
involvement in economic decisions than the U.S. economy. China and Russia, while over the past several

decades have moved more in the direction of having a market-oriented system, remain closer to the command
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economy end of the spectrum. The Heritage Foundation provides perspective on countries’ economic

freedom, as the following Clear It Up feature discusses.

Clear It UP

What countries are considered economically free?

Who is in control of economic decisions? Are people free to do what they want and to work where
they want? Are businesses free to produce when they want and what they choose, and to hire and fire
as they wish? Are banks free to choose who will receive loans, or does the government control these
kinds of choices? Each year, researchers at the Heritage Foundation and the Wall Street Journal look at
50 different categories of economic freedom for countries around the world. They give each nation a
score based on the extent of economic freedom in each category. Note that while the Heritage
Foundation/WSJ index is widely cited by an array of scholars and publications, it should be regarded as
only one viewpoint. Some experts indicate that the index’s category choices and scores are politically
biased. However, the index and others like it provide a useful resource for critical discussion of
economic freedom.

The 2016 Heritage Foundation’s Index of Economic Freedom report ranked 178 countries around the
world: Table 1.4a lists some examples of the most free and the least free countries. Although
technically not a separate country, Hong Kong has been granted a degree of autonomy such that, for
purposes of measuring economic statistics, it is often treated as a separate country. Several additional
countries were not ranked because of extreme instability that made judgments about economic
freedom impossible. These countries include Afghanistan, Irag, Libya, Syria, Somalia, and Yemen.

The assigned rankings are inevitably based on estimates, yet even these rough measures can be useful
for discerning trends. In 2015, 101 of the 178 included countries shifted toward greater economic
freedom, although 77 of the countries shifted toward less economic freedom. In recent decades, the
overall trend has been a higher level of economic freedom around the world.
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Table 1.4a Economic Freedoms, 2016 (The Heritage Foundation, 2016)

Most Economic Freedom Least Economic Freedom

1. Hong Kong

167. Timor-Leste

2. Singapore

168. Democratic Republic of Congo

3. New Zealand

169. Argentina

4. Switzerland

170. Equatorial Guinea

S. Australia

171. Iran

6. Canada 172. Republic of Congo
7. Chile 173. Eritrea

8. Ireland 74. Turkmenistan

9. Estonia 175. Zimbabwe

10. United Kingdom

176. Venezuela

11. United States

177. Cuba

12. Denmark

178. North Korea

Regulations: The Rules of the Game

Markets and government regulations are always entangled. There is no such thing as an absolutely free
market. Regulations always define the “rules of the game” in the economy. Economies that are primarily
market-oriented have fewer regulations—ideally just enough to maintain an even playing field for
participants. At a minimum, these laws govern matters like safeguarding private property against theft,
protecting people from violence, enforcing legal contracts, preventing fraud, and collecting taxes. Conversely,
even the most command-oriented economies operate using markets. How else would buying and selling
occur? The government heavily regulates decisions of what to produce and prices to charge. Heavily regulated
economies often have underground economies (or black markets), which are markets where the buyers and
sellers make transactions without the government’s approval. The question of how to organize economic
institutions is typically not a black-or-white choice between all market or all government, but instead involves

a balancing act over the appropriate combination of market freedom and government rules.
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Figure 1.4c. Globalization Cargo. Ships are one mode of
transportation for shipping goods in the global economy. Cargo Ship

(https://www flickr.com/photos/ducatistaraul/4130178584/) by Raul
valdez, licensed under CCBY 2.0.

The Rise of Globalization

Recent decades have seen a trend toward globalization, which is the expanding cultural, political, and
economic connections between people around the world. One measure of this is the increased buying and
selling of goods, services, and assets across national borders—in other words, international trade and financial

capital flows.

Globalization has occurred for a number of reasons. Improvements in shipping, as illustrated by the container
ship in Figure 1.4c, and air cargo have driven down transportation costs. Innovations in computing and
telecommunications have made it easier and cheaper to manage long-distance economic connections of
production and sales. Many valuable products and services in the modern economy can take the form of
information—for example: computer software; financial advice; travel planning; music, books and movies;
and blueprints for designing a building. These products and many others can be transported over telephones
and computer networks at ever-lower costs. Finally, international agreements and treaties between countries

have encouraged greater trade.

Table 1.4b. presents one measure of globalization. It shows the percentage of domestic economic production
that was exported for a selection of countries from 2010 to 2015, according to an entity known as The World
Bank. Exports are the goods and services that one produces domestically and sells abroad. Imports are the

goods and services that one produces abroad and then sells domestically. Gross domestic product (GDP)
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measures the size of total production in an economy. Thus, the ratio of exports divided by GDP measures

what share of a country’s total economic production is sold in other countries.

Table 1.4b. The Extent of Globalization (exports/GDP) (The World Bank, n.d.)

Country 2010 2011 2012 2013 2014 2015

Higher Income Countries

United States 12.4 13.6 13.6 13.5 13.5 12.6
Belgium 76.2 81.4 82.2 82.8 84.0 84.4
Canada 29.1 30.7 30.0 30.1 31.7 31.5
France 26.0 27.8 28.1 28.3 29.0 30.0

Middle Income Countries

Brazil 10.9 11.9 12.6 12.6 11.2 13.0
Mexico 29.9 31.2 32.6 31.7 32.3 35.3
South Korea 49.4 55.7 56.3 53.9 50.3 45.9

Lower Income Countries

Chad 36.8 38.9 36.9 32.2 34.2 29.8
China 29.4 28.5 27.3 26.4 23.9 22.4
India 22.0 23.9 24.0 24.8 22.9 -
Nigeria 25.3 31.3 31.4 18.0 18.4 -

In recent decades, the export/GDP ratio has generally risen, both worldwide and for the U.S.
economy.Interestingly, the share of U.S. exports in proportion to the U.S. economy is well below the global
average, in part because large economies like the United States can contain more of the division of labour
inside their national borders. However, smaller economies like Belgium, Korea, and Canada need to trade
across their borders with other countries to take full advantage of division of labour, specialization, and
economies of scale. In this sense, the enormous U.S. economy is less affected by globalization than most

other countries.

Table 1.4b indicates that many medium and low income countries around the world, like Mexico and China,
have also experienced a surge of globalization in recent decades. If an astronaut in orbit could put on special
glasses that make all economic transactions visible as brightly colored lines and look down at Earth, the

astronaut would see the planet covered with connections.

Despite the rise in globalization over the last few decades, in recent years we’ve seen significant pushback
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against globalization from people across the world concerned about loss of jobs, loss of political sovereignty,
and increased economic inequality. Prominent examples of this pushback include the 2016 vote in Great

Britain to exit the European Union (i.e. Brexit), and the election of Donald J. Trump for President of the

United States.

Bring It Home

Decisions in the Social Media Age

The world we live in today provides nearly instant access to a wealth of information. Consider that as
recently as the late 1970s, the Farmer’s Almanac, along with the Weather Bureau of the U.S.
Department of Agriculture, were the primary sources American farmers used to determine when to
plant and harvest their crops. Today, farmers are more likely to access, online, weather forecasts from
the National Oceanic and Atmospheric Administration or watch the Weather Channel. After all,
knowing the upcoming forecast could drive when to harvest crops. Consequently, knowing the
upcoming weather could change the amount of crop harvested.

Some relatively new information forums, such as Facebook, are rapidly changing how information is
distributed; hence, influencing decision making. In 2014, the Pew Research Center reported that 71% of
online adults use Facebook. This social media forum posts topics ranging from the National Basketball
Association, to celebrity singers and performers, to farmers.

Information helps us make decisions as simple as what to wear today to how many reporters the
media should send to cover a crash. Each of these decisions is an economic decision. After all, resources
are scarce. If the media send ten reporters to cover an accident, they are not available to cover other
stories or complete other tasks. Information provides the necessary knowledge to make the best
possible decisions on how to utilize scarce resources. Welcome to the world of economics!

Key Concepts & Summary

We can organize societies as traditional, command, or market-oriented economies. Most societies
are a mix. The last few decades have seen globalization evolve as a result of growth in commercial
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and financial networks that cross national borders, making businesses and workers from different
economies increasingly interdependent.
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1.5 - DEMAND AND SUPPLY IN FINANCIAL
MARKETS

Learning Objectives

- Identify the demanders and suppliers in a financial market

- Explain how interest rates can affect supply and demand

« Analyze the economic effects of U.S. debt in terms of domestic financial markets
- Explain the role of price ceilings and usury laws in the U.S.

United States’ households, institutions, and domestic businesses saved almost $1.3 trillion in 2015. Where did
that savings go and how was it used? Some of the savings ended up in banks, which in turn loaned the money
to individuals or businesses that wanted to borrow money. Some was invested in private companies or loaned
to government agencies that wanted to borrow money to raise funds for purposes like building roads or mass

transit. Some firms reinvested their savings in their own businesses.

In this section, we will determine how the demand and supply model links those who wish to supply financial
capital (i.e., savings) with those who demand financial capital (i.e., borrowing). Those who save money (or
make financial investments, which is the same thing), whether individuals or businesses, are on the supply side

of the financial market. Those who borrow money are on the demand side of the financial market.

Who Demands and Who Supplies in Financial Markets?

In any market, the price is what suppliers receive and what demanders pay. In financial markets, those who
supply financial capital through saving expect to receive a rate of return, while those who demand financial
capital by receiving funds expect to pay a rate of return. This rate of return can come in a variety of forms,

depending on the type of investment.
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The simplest example of a rate of return is the interest rate. For example, when you supply money into a
savings account at a bank, you receive interest on your deposit. The interest the bank pays you as a percent of
your deposits is the interest rate. Similarly, if you demand a loan to buy a car or a computer, you will need to

pay interest on the money you borrow.

Let’s consider the market for borrowing money with credit cards. In 2015, almost 200 million Americans
were cardholders. Credit cards allow you to borrow money from the card’s issuer, and pay back the borrowed
amount plus interest, although most allow you a period of time in which you can repay the loan without
paying interest. A typical credit card interest rate ranges from 12% to 18% per year. In May 2016, Americans
had about $943 billion outstanding in credit card debts. About half of U.S. families with credit cards report
that they almost always pay the full balance on time, but one-quarter of U.S. families with credit cards say that
they “hardly ever” pay off the card in full. In fact, in 2014, 56% of consumers carried an unpaid balance in the
last 12 months. Let’s say that, on average, the annual interest rate for credit card borrowing is 15% per year.
Thus, Americans pay tens of billions of dollars every year in interest on their credit cards—plus basic fees for

the credit card or fees for late payments.

Figure 1.5a illustrates demand and supply in the financial market for credit cards. The horizontal axis of the
financial market shows the quantity of money loaned or borrowed in this market. The vertical or price axis
shows the rate of return, which in the case of credit card borrowing we can measure with an interest rate.
Table 1.5a shows the quantity of financial capital that consumers demand at various interest rates and the

quantity that credit card firms (often banks) are willing to supply.
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Figure 1.5a Demand and Supply for Borrowing Money with Credit Cards. In this market
for credit card borrowing, the demand curve (D) for borrowing financial capital intersects the
supply curve (S) for lending financial capital at equilibrium (E). At the equilibrium (E), the
interest rate (the “price” in this market) is 15% and the quantity of financial capital loaned and
borrowed is $600 billion. The equilibrium price is where the quantity demanded and the
quantity supplied are equal. At an above-equilibrium interest rate like 21%, the quantity of
financial capital supplied would increase to $750 billion, but the quantity demanded would
decrease to $480 billion. At a below-equilibrium interest rate like 13%, the quantity of financial
capital demanded would increase t0$700 billion, but the quantity of financial capital supplied

would decrease to $510 billion. Figure by Steven A. Greenlaw & David Shapiro (OpenStax),
licensed under CCBY 4.0.

Table 1.5a: Demand and Supply for Borrowing Money with Credit Cards

Interest Quantity of Financial Capital Demanded Quantity of Financial Capital Supplied
Rate (%) (Borrowing) ($ billions) (Lending) ($ billions)

11 800 420

13 700 510

15 600 600

17 550 660

19 500 720

21 480 750

The laws of demand and supply continue to apply in the financial markets. According to the law of demand,
a higher rate of return (that is, a higher price) will decrease the quantity demanded. As the interest rate rises,

consumers will reduce the quantity that they borrow. According to the law of supply, a higher price increases
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the quantity supplied. Consequently, as the interest rate paid on credit card borrowing rises, more firms will
be eager to issue credit cards and to encourage customers to use them. Conversely, if the interest rate on credit
cards falls, the quantity of financial capital supplied in the credit card market will decrease and the quantity

demanded will increase.

Equilibrium in Financial Markets

In the financial market for credit cards in Figure 1.5a, the supply curve (S) and the demand curve (D) cross at
the equilibrium point (E). The equilibrium occurs at an interest rate of 15%, where the quantity of funds

demanded and the quantity supplied are equal at an equilibrium quantity of $600 billion.

If the interest rate (remember, this measures the “price” in the financial market) is above the equilibrium level,
then an excess supply, or a surplus, of financial capital will arise in this market. For example, at an interest rate
of 21%, the quantity of funds supplied increases to $750 billion, while the quantity demanded decreases to
$480 billion. At this above-equilibrium interest rate, firms are eager to supply loans to credit card borrowers,
but relatively few people or businesses wish to borrow. As a result, some credit card firms will lower the
interest rates (or other fees) they charge to attract more business. This strategy will push the interest rate

down toward the equilibrium level.

If the interest rate is below the equilibrium, then excess demand or a shortage of funds occurs in this market.
Atan interest rate of 13%, the quantity of funds credit card borrowers demand increases to $700 billion, but
the quantity credit card firms are willing to supply is only $510 billion. In this situation, credit card firms will
perceive that they are overloaded with eager borrowers and conclude that they have an opportunity to raise

interest rates or fees. The interest rate will face economic pressures to creep up toward the equilibrium level.

The FRED database publishes some two dozen measures of interest rates, including interest rates on credit

cards, automobile loans, personal loans, mortgage loans, and more. You can find these at the FRED website

New Tab] (https://fred.stlouisfed.org/categories/22).

Shifts in Demand and Supply in Financial Markets

Those who supply financial capital face two broad decisions: how much to save, and how to divide up their

savings among different forms of financial investments. We will discuss each of these in turn.

Participants in financial markets must decide when they prefer to consume goods: now or in the future.
Economists call this intertemporal decision making because it involves decisions across time. Unlike a decision
about what to buy from the grocery store, people make investment or savings decisions across a period of

time, sometimes a long period.
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Most workers save for retirement because their income in the present is greater than their needs, while the
opposite will be true once they retire. Thus, they save today and supply financial markets. If their income
increases, they save more. If their perceived situation in the future changes, they change the amount of their
saving. For example, there is some evidence that Social Security, the program that workers pay into in order to
qualify for government checks after retirement, has tended to reduce the quantity of financial capital that

workers save. If this is true, Social Security has shifted the supply of financial capital at any interest rate to the

left.

By contrast, many college students need money today when their income is low (or nonexistent) to pay their
college expenses. As a result, they borrow today and demand from financial markets. Once they graduate and
become employed, they will pay back the loans. Individuals borrow money to purchase homes or cars. A
business seeks financial investment so that it has the funds to build a factory or invest in a research and
development project that will not pay oft for five years, ten years, or even more. Thus, when consumers and
businesses have greater confidence that they will be able to repay in the future, the quantity demanded of

financial capital at any given interest rate will shift to the right.

For example, in the technology boom of the late 1990s, many businesses became extremely confident that
investments in new technology would have a high rate of return, and their demand for financial capital shifted
to the right. Conversely, during the 2008 and 2009 Great Recession, their demand for financial capital at any

given interest rate shifted to the left.

To this point, we have been looking at saving in total. Now let us consider what affects saving in different
types of financial investments. In deciding between different forms of financial investments, suppliers of
financial capital will have to consider the rates of return and the risks involved. Rate of return is a positive
attribute of investments, but risk is a negative. If Investment A becomes more risky, or the return diminishes,
then savers will shift their funds to Investment B—and the supply curve of financial capital for Investment A

will shift back to the left while the supply curve of capital for Investment B shifts to the right.

The United States as a Global Borrower

In the global economy, trillions of dollars of financial investment cross national borders every year. In the early
2000s, financial investors from foreign countries were investing several hundred billion dollars per year more
in the U.S. economy than U.S. financial investors were investing abroad. The following Work It Out deals

with one of the macroeconomic concerns for the U.S. economy in recent years.



15 - DEMAND AND SUPPLY IN FINANCIAL MARKETS | 39

Work It Out

The Effect of Growing U.S. Debt

Imagine that foreign investors viewed the U.S. economy as a less desirable place to put their money
because of fears about the growth of the U.S. public debt. Using the four-step process for analyzing
how changes in supply and demand affect equilibrium outcomes, how would increased U.S. public debt
affect the equilibrium price and quantity for capital in U.S. financial markets?

Step 1. Draw a diagram showing demand and supply for financial capital that represents the original
scenario in which foreign investors are pouring money into the U.S. economy. Figure 1.5b. has the
vertical axis is Rate of Return (R) and the horizontal axis is Quantity of Financial Capital (Q). Figure
1.5b shows a demand curve (Do) and a supply curve (So) where the supply of capital includes the
funds arriving from foreign investors. (Do) slopes downward from left to right and (So) slopes upward
from left to right. The original equilibrium Eg occurs where So and Do intersect, at interest rate Rp and
quantity of financial investment Qo.

Rate of Return
o)
1
1
1 e
1 e

CQuantity of Financial Capital

Figure 1.5b The United States as a Global Borrower Before U.S.
Debt Uncertainty. The graph shows the demand for financial capital
from and supply of financial capital into the U.S. financial markets by
the foreign sector before the increase in uncertainty regarding U.S.
public debt. Figure by Steven A. Greenlaw & David Shapiro
(OpenStax), licensed under CCBY 4.0.

Step 2. Will the diminished confidence in the U.S. economy as a place to invest affect demand or supply
of financial capital? Yes, it will affect supply. Many foreign investors look to the U.S. financial markets
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to store their money in safe financial vehicles with low risk and stable returns. Diminished confidence
means U.S. financial assets will be seen as more risky.

Step 3. Will supply increase or decrease? \When the enthusiasm of foreign investors’ for investing their
money in the U.S. economy diminishes, the supply of financial capital shifts to the left. Using the same
base graph above (Figure 1.5b) , Figure 1.5¢ shows the supply curve shift to the left from So to 1.

Rate of Return

Quantity of Financial Capital

Figure 1.5c. The United States as a Global Borrower Before and
After U.S. Debt Uncertainty. The graph shows the demand for
financial capital and supply of financial capital into the U.S. financial
markets by the foreign sector before and after the increase in
uncertainty regarding U.S. public debt. The original equilibrium (Eo)
occurs at an equilibrium rate of return (Ro) and the equilibrium
quantity is at Qo. Eigure by Steven A. Greenlaw & David Shapiro
(OpenStax), licensed under CCBY 4.0.

Step 4. Thus, foreign investors’ diminished enthusiasm leads to a new equilibrium (E1) occurring where
S1and Do intersect at the higher interest rate, R1, and the lower quantity of financial investment, Q1. In
short, U.S. borrowers will have to pay more interest on their borrowing.

The economy has experienced an enormous inflow of foreign capital. According to the U.S. Bureau of
Economic Analysis, by the third quarter of 2015, U.S. investors had accumulated $23.3 trillion of foreign
assets, but foreign investors owned a total of $30.6 trillion of U.S. assets. If foreign investors were to pull their
money out of the U.S. economy and invest elsewhere in the world, the result could be a significantly lower

quantity of financial investment in the United States, available only at a higher interest rate. This reduced
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inflow of foreign financial investment could impose hardship on U.S. consumers and firms interested in

borrowing.

In a modern, developed economy, financial capital often moves invisibly through electronic transfers between
one bank account and another. Yet we can analyze these flows of funds with the same tools of demand and

supply as markets for goods or labour.

Price Ceilings in Financial Markets: Usury Laws

As we noted earlier, about 200 million Americans own credit cards, and their interest payments and fees total
tens of billions of dollars each year. It is little wonder that political pressures sometimes arise for setting limits
on the interest rates or fees that credit card companies charge. The firms that issue credit cards, including
banks, oil companies, phone companies, and retail stores, respond that the higher interest rates are necessary
to cover the losses created by those who borrow on their credit cards and who do not repay on time or at all.

These companies also point out that cardholders can avoid paying interest if they pay their bills on time.

Consider the credit card market as Figure 1.5d illustrators. In this financial market, the vertical axis shows the
interest rate (which is the price in the financial market). Demanders in the credit card market are households
and businesses. Suppliers are the companies that issue credit cards. This figure does not use specific numbers,
which would be hypothetical in any case, but instead focuses on the underlying economic relationships.
Imagine a law imposes a price ceiling that holds the interest rate charged on credit cards at the rate Rc, which
lies below the interest rate R that would otherwise have prevailed in the market. The horizontal dashed line
at interest rate R in Figure 1.5d shows the price ceiling. The demand and supply model predicts that at the
lower price ceiling interest rate, the quantity demanded of credit card debt will increase from its original level
of Qo to Qd; however, the quantity supplied of credit card debt will decrease from the original Qg to Qs. At
the price ceiling (Rc), quantity demanded will exceed quantity supplied. Consequently, a number of people
who want to have credit cards and are willing to pay the prevailing interest rate will find that companies are

unwilling to issue cards to them. The result will be a credit shortage.
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Figure 1.5d Credit Card Interest Rates: Another Price
Ceiling Example. The original intersection of demand D and
supply S occurs at equilibrium Eg. However, a price ceiling is set
at the interest rate Rc, below the equilibrium interest rate Ro,
and so the interest rate cannot adjust upward to the
equilibrium. At the price ceiling, the quantity demanded, Qq,
exceeds the quantity supplied, Qs. There is excess demand,
also called a shortage. Figure by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 1.5d Credit Card Interest Rates: Another Price Ceiling Example Text Verision

The vertical axis is interest rate and the horizontal axis is quantity (credit card lending and borrowing). The
demand curve (D) slopes downward left to right and the supply curve (S) slopes upward from right to left.
The original intersection of demand (D) and supply (S) occurs at equilibrium Egat point Rg and Qo. The
price ceiling indicated by a doted line is set at interest R and occurs below the interest rate Ro. At the lower
price ceiling interest rate, the quantity demanded of credit card debt will increase it shifting from its original
level of Qg to the right to Qg . The quantity supplied of credit card debt will decrease from the original Qg to
Qs, shifting to the left. At the price ceiling (Rc), quantity demanded will exceed quantity supplied. The

difference between Qs and Qg is the excess demand also called shortage.

Many states do have usury laws, which impose an upper limit on the interest rate that lenders can charge.
However, in many cases these upper limits are well above the market interest rate. For example, if the interest
rate is not allowed to rise above 30% per year, it can still fluctuate below that level according to market forces.
A price ceiling that is set at a relatively high level is nonbinding, and it will have no practical effect unless the

equilibrium price soars high enough to exceed the price ceiling.
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Key Concepts & Summary

In the demand and supply analysis of financial markets, the “price” is the rate of return or the
interest rate received. We measure the quantity by the money that flows from those who supply
financial capital to those who demand it. Two factors can shift the supply of financial capital to a
certain investment: if people want to alter their existing levels of consumption, and if the riskiness
or return on one investment changes relative to other investments. Factors that can shift demand
for capital include business confidence and consumer confidence in the future—since financial
investments received in the present are typically repaid in the future.
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1.6 - THE MARKET SYSTEM AS AN
EFFICIENT MECHANISM FOR INFORMATION

Learning Objectives

- Apply demand and supply models to analyze prices and quantities
- Explain the effects of price controls on the equilibrium of prices and quantities

Prices exist in markets for goods and services, for labour, and for financial capital. In all of these markets,
prices serve as a remarkable social mechanism for collecting, combining, and transmitting information that is
relevant to the market—namely, the relationship between demand and supply—and then serving as
messengers to convey that information to buyers and sellers. In a market-oriented economy, no government
agency or guiding intelligence oversees the set of responses and interconnections that result from a change in
price. Instead, each consumer reacts according to that person’s preferences and budget set, and each profit-
seeking producer reacts to the impact on its expected profits. The following Clear It Up feature examines the

demand and supply models.

Clear It Up

Why are demand and supply curves important?

The demand and supply model is the second fundamental diagram for this course. (The opportunity
set model that we introduced in the Choice in a World of Scarcity chapter was the first.) Just as it
would be foolish to try to learn the arithmetic of long division by memorizing every possible
combination of numbers that can be divided by each other, it would be foolish to try to memorize
every specific example of demand and supply in this chapter, this textbook, or this course. Demand and
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supply is not primarily a list of examples. It is a model to analyze prices and quantities. Even though
demand and supply diagrams have many labels, they are fundamentally the same in their logic. Your
goal should be to understand the underlying model so you can use it to analyze any market.

Figure 1.6a displays a generic demand and supply curve. The horizontal axis shows the different
measures of quantity: a quantity of a good or service, or a quantity of labour for a given job, or a
quantity of financial capital. The vertical axis shows a measure of price: the price of a good or service,
the wage in the labour market, or the rate of return (like the interest rate) in the financial market.

The demand and supply model can explain the existing levels of prices, wages, and rates of return. To
carry out such an analysis, think about the quantity that will be demanded at each price and the
quantity that will be supplied at each price—that is, think about the shape of the demand and supply
curves—and how these forces will combine to produce equilibrium.

We can also use demand and supply to explain how economic events will cause changes in prices,
wages, and rates of return. There are only four possibilities: the change in any single event may cause
the demand curve to shift right or to shift left, or it may cause the supply curve to shift right or to shift
left. The key to analyzing the effect of an economic event on equilibrium prices and quantities is to
determine which of these four possibilities occurred. The way to do this correctly is to think back to the
list of factors that shift the demand and supply curves. Note that if more than one variable is changing
at the same time, the overall impact will depend on the degree of the shifts. When there are multiple
variables, economists isolate each change and analyze it independently.
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Figure 1.6a Demand and Supply Curves. The figure displays a
generic demand and supply curve. The horizontal axis shows the
different measures of quantity: a quantity of a good or service, a
quantity of labour for a given job, or a quantity of financial capital. The
vertical axis shows a measure of price: the price of a good or service,
the wage in the labour market, or the rate of return (like the interest
rate) in the financial market. We can use the demand and supply
curves explain how economic events will cause changes in prices,
wages, and rates of return. Figure by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CCBY 4.0.

An increase in the price of some product signals consumers that there is a shortage; therefore, they may want
to economize on buying this product. For example, if you are thinking about taking a plane trip to Hawaii,
but the ticket turns out to be expensive during the week you intend to go, you might consider other weeks
when the ticket might be cheaper. The price could be high because you were planning to travel during a
holiday when demand for traveling is high. Maybe the cost of an input like jet fuel increased or the airline has
raised the price temporarily to see how many people are willing to pay it. Perhaps all of these factors are
present at the same time. You do not need to analyze the market and break down the price change into its

underlying factors. You just have to look at the ticket price and decide whether and when to fly.

In the same way, price changes provide useful information to producers. Imagine the situation of a farmer

who grows oats and learns that the price of oats has risen. The higher price could be due to an increase in
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demand caused by a new scientific study proclaiming that eating oats is especially healthful. Perhaps the price
of a substitute grain, like corn, has risen, and people have responded by buying more oats. The oat farmer
does not need to know the details. The farmer only needs to know that the price of oats has risen and that it

will be profitable to expand production as a result.

The actions of individual consumers and producers as they react to prices overlap and interlock in markets for
goods, labour, and financial capital. A change in any single market is transmitted through these multiple
interconnections to other markets. The vision of the role of flexible prices helping markets to reach
equilibrium and linking different markets together helps to explain why price controls can be so
counterproductive. Price controls are government laws that serve to regulate prices rather than allow the
various markets to determine prices. There is an old proverb: “Don’t kill the messenger.” In ancient times,
messengers carried information between distant cities and kingdoms. When they brought bad news, there was
an emotional impulse to kill the messenger. However, killing the messenger did not kill the bad news.
Moreover, killing the messenger had an undesirable side effect: Other messengers would refuse to bring news

to that city or kingdom, depriving its citizens of vital information.

Those who seek price controls are trying to kill the messenger—or at least to stifle an unwelcome message that
prices are bringing about the equilibrium level of price and quantity. However, price controls do nothing to
affect the underlying forces of demand and supply, and this can have serious repercussions. During China’s
“Great Leap Forward” in the late 1950s, the government kept food prices artificially low, with the result that
30 to 40 million people died of starvation because the low prices depressed farm production. This was
communist party leader Mao Zedong’s social and economic campaign to rapidly transform the country from
an agrarian economy to a socialist society through rapid industrialization and collectivization. Changes in
demand and supply will continue to reveal themselves through consumers’ and producers’ behavior.
Immobilizing the price messenger through price controls will deprive everyone in the economy of critical
information. Without this information, it becomes difficult for everyone—buyers and sellers alike—to react

in a flexible and appropriate manner as changes occur throughout the economy.

Bring It Home

Baby Boomers Come of Age

The theory of supply and demand can explain what happens in the labour markets and suggests that
the demand for nurses will increase as healthcare needs of baby boomers increase, as Figure 1.6b
shows. The impact of that increase will result in an average salary higher than the $67.490 earned in
2015 referenced in the first part of this case. The new equilibrium (E1) will be at the new equilibrium
price (Pe1).Equilibrium quantity will also increase from Qeg to Qen.
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Figure 1.6b Impact of Increasing Demand for Nurses 2014-2024. In 2014, the
median salary for nurses was $67,490. As demand for services increases, the
demand curve shifts to the right (from Do to D1) and the equilibrium quantity of
nurses increases from Qeg to Qe1. The equilibrium salary increases from Peg to Per.
Figure by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CC BY

40.

Figure 1.6b Impact of Increasing Demand for Nurses 2014-2024 Text Version

The vertical axis is nurses salary (P) and the horizontal axis is the quantity of nurses (Q). The supply
curve (So) is a straight line trending upwards from left to right and the demand curve (Do) is a straight
line trending upwards from left to right. The Equilibrium (Eo) occurs where Sp and Do intersect at point
Qep and Pegp . As demand for services increases, the demand curve shifts to the right from Do to Dy .
The equilibrium quantity of nurses increases from Qep to Qe and the equilibrium salary increases from
Peo to Pe1. The new equilibrium (E1) occurs where Sp and D1 intersect at point Qe and Pex.

Suppose that as the demand for nurses increases, the supply shrinks due to an increasing number of
nurses entering retirement and increases in the tuition of nursing degrees. The leftward shift of the
supply curve in Figure 1.6¢ captures the impact of a decreasing supply of nurses. The shifts in the two
curves result in higher salaries for nurses, but the overall impact in the quantity of nurses is uncertain,
as it depends on the relative shifts of supply and demand.
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Figure 1.6c Impact of Decreasing Supply of Nurses between 2014 and
2024. The increase in demand for nurses shown in Figure 4.10 leads to both
higher prices and higher quantities demanded. As nurses retire from the work
force, the supply of nurses decreases, causing a leftward shift in the supply curve,
from Sp to S1, and higher salaries for nurses at Pey. The net effect on the
equilibrium quantity of nurses is uncertain, which in this representation is less
than Qeq, but more than the initial Qeo. Figure by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CC BY 4.0.

Figure 1.6c Impact of Decreasing Supply of Nurses between 2014 and 2024 Text Version

The same as Figure 4.10: The vertical axis is nurses salary (P) and the horizontal axis is the quantity of
nurses (Q). The supply curve (So) is a straight line trending upwards from left to right and the demand
curve (Do) is a straight line trending upwards from left to right. The Equilibrium (Eo) occurs where So
and Do intersect at point Qep and Peg . As demand for services increases, the demand curve shifts to
the right from Do to D1 . The equilibrium quantity of nurses increases from Qep to Qe and the
equilibrium salary increases from Peg to Pe1. The new equilibrium (E1) occurs where So and D1 intersect
at point Qeq and Per.

As nurses retire from the work force, the supply of nurses decreases causing a leftward shift in the
supply curve, from So to S1. The equilibrium salary increases from Peq to Pez and the equilibrium
quantity of nurses is uncertain shifting to left from Qe1to Qe;, but is still more than the
initial Qeg . The equilibrium shifts from E1 to Ez occurring where S1and Dy intersect at point
Qez and Pe2.
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While we do not know if the number of nurses will increase or decrease relative to their initial
employment, we know they will have higher salaries.

Key Concepts & Summary

The market price system provides a highly efficient mechanism for disseminating information about
relative scarcities of goods, services, labour, and financial capital. Market participants do not need to
know why prices have changed, only that the changes require them to revisit previous decisions
they made about supply and demand. Price controls hide information about the true scarcity of
products and thereby cause misallocation of resources.
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1.7 - SELF-CHECK, CRITICAL THINKING &
REVIEW QUESTIONS

Self Check Questions

1. What is scarcity? Can you think of two causes of scarcity?

2. Residents of the town of Smithfield like to consume hams, but each ham requires 10 people
to produce it and takes a month. If the town has a total of 100 people, what is the maximum
amount of ham the residents can consume in a month?

3. A consultant works for$200 per hour. She likes to eat vegetables, but is not very good at
growing them. Why does it make more economic sense for her to spend her time at the
consulting job and shop for her vegetables?

4. A computer systems engineer could paint his house, but it makes more sense for him to hire
a painter to do it. Explain why.

5. What would be another example of a “system” in the real world that could serve as a
metaphor for micro and macroeconomics?

6. Suppose we extend the circular flow model to add imports and exports. Copy the circular
flow diagram onto a sheet of paper and then add a foreign country as a third agent. Draw a
rough sketch of the flows of imports, exports, and the payments for each on your diagram.

7. What is an example of a problem in the world today, not mentioned in the chapter, that has
an economic dimension?

8. The chapter defines private enterprise as a characteristic of market-oriented economies.
What would public enterprise be? Hint: It is a characteristic of command economies.

9. Why might Belgium, France, Italy, and Sweden have a higher export to GDP ratio than the
United States?

Check your answers

1. Scarcity means human wants for goods and services exceed the available supply. Supply is
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limited because resources are limited. Demand, however, is virtually unlimited. Whatever the
supply, it seems human nature to want more.

2. 100 people/10 people per ham = a maximum of 10 hams per month if all residents
produce ham. Since consumption is limited by production, the maximum number of
hams residents could consume per month is 10.

3. Sheis very productive at her consulting job, but not very productive growing
vegetables. Time spent consulting would produce far more income than it what she
could save growing her vegetables using the same amount of time. So on purely
economic grounds, it makes more sense for her to maximize her income by applying
her labour to what she does best (i.e. specialization of labour).

4. The engineer is better at computer science than at painting. Thus, his time is better
spent working for pay at his job and paying a painter to paint his house. Of course,
this assumes he does not paint his house for fun!

5. There are many physical systems that would work, for example, the study of
planets (micro) in the solar system (macro), or solar systems (micro) in the galaxy
(macro).

6. Draw a box outside the original circular flow to represent the foreign country. Draw
an arrow from the foreign country to firms, to represents imports. Draw an arrow in
the reverse direction representing payments for imports. Draw an arrow from firms
to the foreign country to represent exports. Draw an arrow in the reverse direction
to represent payments for imports.

7. There are many such problems. Consider the AIDS epidemic. Why are so few AIDS
patients in Africa and Southeast Asia treated with the same drugs that are effective
in the United States and Europe? It is because neither those patients nor the
countries in which they live have the resources to purchase the same drugs.

8. Public enterprise means the factors of production (resources and businesses) are
owned and operated by the government.

9. The United States is a large country economically speaking, so it has less need to
trade internationally than the other countries mentioned. (This is the same reason
that France and Italy have lower ratios than Belgium or Sweden.) One additional
reason is that each of the other countries is a member of the European Union,
where trade between members occurs without barriers to trade, like tariffs and
quotas.
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Critical Thinking Questions

1. Suppose you have a team of two workers: one is a baker and one is a chef. Explain why the
kitchen can produce more meals in a given period of time if each worker specializes in what
they do best than if each worker tries to do everything from appetizer to dessert.

2. Why would division of labour without trade not work?

3. (Canyou think of any examples of free goods, that is, goods or services that are not scarce?

4. A balanced federal budget and a balance of trade are secondary goals of macroeconomics,
while growth in the standard of living (for example) is a primary goal. Why do you think that
iS s0?

5. Macroeconomics is an aggregate of what happens at the microeconomic level. Would it be
possible for what happens at the macro level to differ from how economic agents would
react to some stimulus at the micro level? Hint: Think about the behavior of crowds.

6. Why is it unfair or meaningless to criticize a theory as “unrealistic?”

7. Suppose, as an economist, you are asked to analyze an issue unlike anything you have ever
done before. Also, suppose you do not have a specific model for analyzing that issue. What
should you do? Hint: What would a carpenter do in a similar situation?

8. Why do you think that most modern countries’ economies are a mix of command and market
types?

9. (Canyou think of ways that globalization has helped you economically? Can you think of
ways that it has not?

Review Questions

1. Give the three reasons that explain why the division of labour increases an economy’s level
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of production.

What are three reasons to study economics?

What is the difference between microeconomics and macroeconomics?
What are examples of individual economic agents?

What are the three main goals of macroeconomics?

How did John Maynard Keynes define economics?

~N o v A wN

Are households primarily buyers or sellers in the goods and services market? In the labour
market?

0

Are firms primarily buyers or sellers in the goods and services market? In the labour market?
9. What are the three ways that societies can organize themselves economically?

10. What is globalization? How do you think it might have affected the economy over the past

decade?
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1.8 - SELF-CHECK, CRITICAL THINKING &
REVIEW QUESTIONS FOR DEMAND
MARKETS

Self Check Questions

1. In the labour market, what causes a movement along the demand curve? What causes a
shift in the demand curve?

2. Inthe labour market, what causes a movement along the supply curve? What causes a shift
in the supply curve?

3. Why s a living wage considered a price floor? Does imposing a living wage have the same
outcome as a minimum wage?

4. In the financial market, what causes a movement along the demand curve? What causes a
shift in the demand curve?

5. In the financial market, what causes a movement along the supply curve? What causes a
shift in the supply curve?

6. If a usury law limits interest rates to no more than 35%, what would the likely impact be on
the amount of loans made and interest rates paid?

7. Which of the following changes in the financial market will lead to a decline in interest rates:

a. arise in demand
b. afallin demand
C. arisein supply
d. afallin supply

8. Which of the following changes in the financial market will lead to an increase in the
quantity of loans made and received:

3. arise in demand
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b.
C.
d.

a fall in demand
arise in supply
a fall in supply

9. Identify the most accurate statement. A price floor will have the largest effect if it is set:

a. substantially above the equilibrium price
b. slightly above the equilibrium price

C.
d

slightly below the equilibrium price

. substantially below the equilibrium price

Sketch all four of these possibilities on a demand and supply diagram to illustrate your
answer

10. A price ceiling will have the largest effect:

a
b
@
d

. substantially below the equilibrium price
. slightly below the equilibrium price
. substantially above the equilibrium price
. slightly above the equilibrium price

Sketch all four of these possibilities on a demand and supply diagram to illustrate your
answer.

1. Select the correct answer. A price floor will usually shift:

a
b
C
d

. demand

. supply
. both

. neither

llustrate your answer with a diagram.

12. Select the correct answer. A price ceiling will usually shift:

a
b
C
d

. demand

. supply
. both

. neither

Check your Answer
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. Changes in the wage rate (the price of labour) cause a movement along the demand curve. A
change in anything else that affects demand for labour (e.g., changes in output, changes in
the production process that use more or less labour, government regulation) causes a shift in
the demand curve.

. Changes in the wage rate (the price of labour) cause a movement along the supply
curve. A change in anything else that affects supply of labour (e.g., changes in how
desirable the job is perceived to be, government policy to promote training in the
field) causes a shift in the supply curve.

. Since a living wage is a suggested minimum wage, it acts like a price floor
(assuming, of course, that it is followed). If the living wage is binding, it will cause
an excess supply of labour at that wage rate.

. Changes in the interest rate (i.e., the price of financial capital) cause a movement
along the demand curve. A change in anything else (non-price variable) that affects
demand for financial capital (e.g., changes in confidence about the future, changes
in needs for borrowing) would shift the demand curve.

. Changes in the interest rate (i.e., the price of financial capital) cause a movement
along the supply curve. A change in anything else that affects the supply of
financial capital (a non-price variable) such as income or future needs would shift
the supply curve.

If market interest rates stay in their normal range, an interest rate limit of 35%
would not be binding. If the equilibrium interest rate rose above 35%, the interest
rate would be capped at that rate, and the quantity of loans would be lower than
the equilibrium quantity, causing a shortage of loans.

b and c will lead to a fall in interest rates. At a lower demand, lenders will not be
able to charge as much, and with more available lenders, competition for borrowers
will drive rates down.

a and c will increase the quantity of loans. More people who want to borrow will
result in more loans being given, as will more people who want to lend.

A price floor prevents a price from falling below a certain level, but has no effect
on prices above that level. It will have its biggest effect in creating excess supply (as
measured by the entire area inside the dotted lines on the graph, from D to S) if it is
substantially above the equilibrium price. This is illustrated in the following figure.
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Question 9 Figure 1.8A: Substantially Above
Equilibrium Price. Figure by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CCBY 4.0.

Question 9 Figure 1.8A: Substantially Above Equilibrium Price (Text Version)

The vertical axis is Price (P) and the horizontal axis is Quantity (Q). The supply curve (S)
slopes upward from left to right the demand curve (D) slopes downward from left to right.
The equilibrium occurs where S and D intersect, at point P* and Q*. The graph shows a
dashed price floor line substantially above the equilibrium price with excess supply beneath

the equilibrium.

It will have a lesser effect if it is slightly above the equilibrium price. This is illustrated in the

next figure.
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Question 9 Figure 1.8B: Slightly Above Equilibrium
Price. Figure by Steven A. Greenlaw & David Shapiro
(OpenStax), licensed under CCBY 4.0.

Question 9 Figure 1.8B: Slightly Above Equilibrium Price (Text Version)

The vertical axis is Price (P) and the horizontal axis is Quantity (Q). The supply curve (S)
slopes more gradually upward from left to right then Question 9 Figure 1.8A . The demand
curve (D) slopes downward from left to right. The equilibrium occurs where S and D
intersect, at point P* and Q*. The graph shows a dashed price floor line that is just slightly
above equilibrium and there is less excess supply.

It will have no effect if it is set either slightly or substantially below the equilibrium price,
since an equilibrium price above a price floor will not be affected by that price floor. The
following figure illustrates these situations.
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Question 9 Figure 1.8C: Set Either Slightly or Substantially Below the Equilibrium Price.
Figure by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Question 9 Figure 1.8C: Set Either Slightly or Substantially Below the Equilibrium
Price (Text Version)

There are two graphs with the same vertical axis is Price (P) and the horizontal axis is
Quantity (Q).

Graph A: The supply curve (S) slopes more gradually upward from left to right and the
demand curve (D) slopes downward from left to right. The equilibrium occurs where S and D
intersect, at point P* and Q*. Shows a dashed price floor line that is just slightly below
equilibrium

Graph B: The supply curve (S) slopes upward from left to right and the demand curve (D)
slopes downward from left to right. The equilibrium occurs where S and D intersect, at point
P* and Q* Shows a dashed price floor line that is substantially below equilibrium.

Question 10) A price ceiling prevents a price from rising above a certain level, but
has no effect on prices below that level. It will have its biggest effect in creating
excess demand if it is substantially below the equilibrium price. The following figure
illustrates these situations.
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Question 10 Figure 1.8D: Excess Demand if it is Substantially Below the
Equilibrium Price. Figure by Steven A. Greenlaw & David Shapiro (OpenStax), licensed by CC BY
40.

Question 10 Figure 1.8D: Excess Demand if it is Substantially Below the Equilibrium
Price (Text Version)

There are two graphs with the same vertical axis is Price (P) and the horizontal axis is
Quantity (Q).

Graph A: Price ceiling substantially below equilibrium price. The supply curve (S) slopes
upward from left to right. The demand curve (D) occurs slightly to the left slopes downward
from left to right. Shows a dashed price ceiling line that is substantially below equilibrium has
more excess demand.

Graph B: Price ceiling slightly below equilibrium price. The supply curve (S) occurs slightly to
lower to the left and slopes more gradually upward from left to right. The demand curve (D)
slopes downward from left to right. Shows a dashed price floor line that is just slightly below
equilibrium has less excess demand.

When the price ceiling is set substantially or slightly above the equilibrium price, it will have
no effect on creating excess demand. The following figure illustrates these situations.
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Question 10 Figure 1.8E: Price Ceiling is Set Substantially or Slightly Above the Equilibrium
Price. Figure by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Question 10 Figure 1.8E: Price Ceiling is Set Substantially or Slightly Above the
Equilibrium Price (Text Version)

There are two graphs with the same vertical axis is Price (P) and the horizontal axis is
Quantity (Q).

Graph A: Price ceiling substantially above equilibrium price. The supply curve (S) slopes
upward from left to right and the demand curve (D) slopes downward from left to right. The
equilibrium occurs where S and D intersect, at point P* and Q*. Shows a dashed price ceiling
line that is substantially above equilibrium.

Graph B: Price ceiling slightly above equilibrium price. The supply curve (S) slopes upward
from left to right and the demand curve (D) slopes downward from left to right. The
equilibrium occurs where S and D intersect, at point P* and Q*. Shows a dashed price ceiling
line that is just slightly above equilibrium.

Neither. A shift in demand or supply means that at every price, either a greater or a lower
quantity is demanded or supplied. A price floor does not shift a demand curve or a supply
curve. However, if the price floor is set above the equilibrium, it will cause the quantity
supplied on the supply curve to be greater than the quantity demanded on the demand
curve, leading to excess supply.

Neither. A shift in demand or supply means that at every price, either a greater or a lower
quantity is demanded or supplied. A price ceiling does not shift a demand curve or a supply
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curve. However, if the price ceiling is set below the equilibrium, it will cause the quantity
demanded on the demand curve to be greater than the quantity supplied on the supply
curve, leading to excess demand.

Critical Thinking Questions

1. Other than the demand for labour, what would be another example of a “derived demand?”

2. Suppose that a 5% increase in the minimum wage causes a 5% reduction in employment.
How would this affect employers and how would it affect workers? In your opinion, would
this be a good policy?

3. Under what circumstances would a minimum wage be a nonbinding price floor? Under what
circumstances would a living wage be a binding price floor?

4. Suppose the U.S. economy began to grow more rapidly than other countries in the world.
What would be the likely impact on U.S. financial markets as part of the global economy?

5. If the government imposed a federal interest rate ceiling of 20% on all loans, who would
gain and who would lose?

6. Why are the factors that shift the demand for a product different from the factors that shift
the demand for labour? Why are the factors that shift the supply of a product different from
those that shift the supply of labour?

7. During a discussion several years ago on building a pipeline to Alaska to carry natural gas,
the U.S. Senate passed a bill stipulating that there should be a guaranteed minimum price for
the natural gas that would flow through the pipeline. The thinking behind the bill was that if
private firms had a guaranteed price for their natural gas, they would be more willing to drill
for gas and to pay to build the pipeline.

a. Using the demand and supply framework, predict the effects of this price floor on the
price, quantity demanded, and quantity supplied.

b. With the enactment of this price floor for natural gas, what are some of the likely
unintended consequences in the market?
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C. Suggest some policies other than the price floor that the government can pursue if it
wishes to encourage drilling for natural gas and for a new pipeline in Alaska.

Review Questions

1. What is the “price” commonly called in the labour market?
Are households demanders or suppliers in the goods market? Are firms demanders or

[

suppliers in the goods market? What about the labour market and the financial market?
Name some factors that can cause a shift in the demand curve in labour markets.

Name some factors that can cause a shift in the supply curve in labour markets.

How do economists define equilibrium in financial markets?

What would be a sign of a shortage in financial markets?

Would usury laws help or hinder resolution of a shortage in financial markets?

© N v AW

Whether the product market or the labour market, what happens to the equilibrium price
and quantity for each of the four possibilities: increase in demand, decrease in demand,
increase in supply, and decrease in supply.

Exercises

1. Identify each of the following as involving either demand or supply. Draw a circular
flow diagram and label the flows A through F. (Some choices can be on both sides
of the goods market.)

3. Households in the labour market
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Firms in the goods market

Firms in the financial market
Households in the goods market
Firms in the labour market

-~ ® a n O

Households in the financial market

2. Predict how each of the following events will raise or lower the equilibrium wage and

quantity of oil workers in Texas. In each case, sketch a demand and supply diagram to
illustrate your answer.

a. The price of oil rises.

b. New oil-drilling equipment is invented that is cheap and requires few workers to run.

c. Several major companies that do not drill oil open factories in Texas, offering many
well-paid jobs outside the oil industry.

d. Government imposes costly new regulations to make oil-drilling a safer job.

. Predict how each of the following economic changes will affect the equilibrium price and
quantity in the financial market for home loans. Sketch a demand and supply diagram to
support your answers.

a. The number of people at the most common ages for home-buying increases.

b. People gain confidence that the economy is growing and that their jobs are secure.

¢. Banks that have made home loans find that a larger number of people than they
expected are not repaying those loans.

d. Because of a threat of a war, people become uncertain about their economic future.

e. The overall level of saving in the economy diminishes.

f. The federal government changes its bank regulations in a way that makes it cheaper
and easier for banks to make home loans.

. Table 1.8a (seen below) shows the amount of savings and borrowing in a market for
loans to purchase homes, measured in millions of dollars, at various interest rates.
What is the equilibrium interest rate and quantity in the capital financial market?
How can you tell? Now, imagine that because of a shift in the perceptions of
foreign investors, the supply curve shifts so that there will be $10 million less
supplied at every interest rate. Calculate the new equilibrium interest rate and
quantity, and explain why the direction of the interest rate shift makes intuitive
sense.
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Table 1.8a
Interest Rate (%) Qs Qd
S 130 170
6 135 150
7 140 140
8 145 135
9 150 125
10 155 110

5. Imagine that to preserve the traditional way of life in small fishing villages, a government
decides to impose a price floor that will guarantee all fishermen a certain price for their catch.

1. Using the demand and supply framework, predict the effects on the price, quantity
demanded, and quantity supplied.

2. With the enactment of this price floor for fish, what are some of the likely unintended
consequences in the market?

3. Suggest some policies other than the price floor to make it possible for small fishing
villages to continue.

6. What happens to the price and the quantity bought and sold in the cocoa market if countries
producing cocoa experience a drought and a new study is released demonstrating the health
benefits of cocoa? lllustrate your answer with a demand and supply graph.
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CHAPTER 2 - INTRODUCTION TO
CHOICE IN A WORLD OF SCARCITY

Learning Objectives

« How Individuals Make Choices Based on Their Budget Constraint
- The Production Possibilities Frontier and Social Choices
- Confronting Objections to the Economic Approach

Bring It Home

Choices .. to What Degree?

In 2015, the median income for workers who hold master’s degrees varies from males to females. The
average of the two is $2,951 weekly. Multiply this average by 52 weeks, and you get an average salary
of $153,452. Compare that to the median weekly earnings for a full-time worker over 25 with no
higher than a bachelor’s degree: $1,224 weekly and $63,648 a year. What about those with no higher
than a high school diploma in 2015? They earn just $664 weekly and $34,528 over 12 months. In other
words, says the Bureau of Labor Statistics (BLS), earning a bachelor’s degree boosted salaries 54%
over what you would have earned if you had stopped your education after high school. A master’s
degree yields a salary almost double that of a high school diploma.

Given these statistics, we might expect many people to choose to go to college and at least earn a
bachelor’s degree. Assuming that people want to improve their material well-being, it seems like they
would make those choices that provide them with the greatest opportunity to consume goods and
services. As it turns out, the analysis is not nearly as simple as this. In fact, in 2014, the BLS reported
that while almost 88% of the population in the United States had a high school diploma, only 33.6%
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of 25 to 65 year olds had bachelor’s degrees, and only 7.4% of 25 to 65 year olds in 2014 had earned a
master’s.

This brings us to the subject of this chapter: why people make the choices they make and how
economists explain those choices.

You will learn quickly when you examine the relationship between economics and scarcity that choices

involve tradeoffs. Every choice has a cost.

In 1968, the Rolling Stones recorded “You Can’t Always Get What You Want.” Economists chuckled,
because they had been singing a similar tune for decades. English economist Lionel Robbins (1898-1984), in
his Essay on the Nature and Significance of Economic Science in 1932, described not always getting what you

want in this way:

“The time at our disposal is limited. There are only twenty-four hours in the day. We have to choose between
the different uses to which they may be put. ... Everywhere we turn, if we choose one thing we must
relinquish others which, in different circumstances, we would wish not to have relinquished. Scarcity of

means to satisfy given ends is an almost ubiquitous condition of human nature.”

Because people live in a world of scarcity, they cannot have all the time, money, possessions, and experiences

they wish. Neither can society.

This chapter will continue our discussion of scarcity and the economic way of thinking by first introducing
three critical concepts: opportunity cost, marginal decision making, and diminishing returns. Later, it will
consider whether the economic way of thinking accurately describes either how we make choices and how we

should make them.
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2.1 - HOW INDIVIDUALS MAKE CHOICES
BASED ON THEIR BUDGET CONSTRAINT

Learning Objectives

Calculate and graph budget constraints

Explain opportunity sets and opportunity costs

Evaluate the law of diminishing marginal utility

Explain how marginal analysis and utility influence choices

Consider the typical consumer’s budget problem. Consumers have a limited amount of income to spend on
the things they need and want. Suppose Alphonso has $10 in spending money each week that he can allocate
between bus tickets for getting to work and the burgers that he eats for lunch. Burgers cost $2 each, and bus

tickets are 50 cents each. We can see Alphonso’s budget problem in Figure 2.1a.
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Budget: $10
Burgers: $2
6 1 A Bus Tickets: 50 cents
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Figure 2.1a The Budget Constraint: Alphonso’s Consumption
Choice Opportunity Frontier. Each point on the budget constraint
represents a combination of burgers and bus tickets whose total cost
adds up to Alphonso’s budget of $10. The relative price of burgers and
bus tickets determines the slope of the budget constraint. All along the
budget set, giving up one burger means gaining four bus tickets. The
Budget Constraint: Alphonsao’s Consumption Choice Opportunity
Frontier by Steven A. Greenlaw & David Shapiro (OpenStax), licensed
under CCBY 4.0.

Figure 2.1a The Budget Constraint: Alphonso’s Consumption Choice Opportunity Frontier (Text

version)

Figure 2.1a The Budget Constraint: Alphonso’s Consumption Choice Opportunity Frontier graph shows
the budget line as a downward slope that connects all points )A-F) and represents the opportunity set of
burgers and bus tickets. The vertical axis is burger purchases ranging from 0-6 and the horizontal axis is bus

ticket purchase ranging from 0 to 24.

Description of Points in Figure 2.1a The Budget Constraint: Alphonso’s Consumption Choice Opportunity
Frontier graph

Points Point location in the graph

S burger purchases , 0 bus ticket purchases

4 burger purchases , 4 bus ticket purchases

8 burger purchases , 3 bus ticket purchases

2 burger purchases , 12 bus ticket purchases

H g0 |

1 burger purchases , 16 bus ticket purchases

i

0 burger purchases, 20 bus ticket purchases
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If Alphonso spends all his money on burgers, he can afford five per week. ($10 per week \div $2 per burger
= S burgers per week .) However, if he does this, he will not be able to afford any bus tickets. Point A in the
figure shows the choice (zero bus tickets and five burgers). Alternatively, if Alphonso spends all his money on
bus tickets, he can afford 20 per week. ($10 per week $0.50 per bus ticket = 20 bus tickets per week. ) Then,
however, he will not be able to afford any burgers. Point F shows this alternative choice (20 bus tickets and

zero burgers).

If we connect all the points between A and F, we get Alphonso’s budget constraint. This indicates all the
combination of burgers and bus tickets Alphonso can afford, given the price of the two goods and his budget

amount.

If Alphonso is like most people, he will choose some combination that includes both bus tickets and burgers.
That is, he will choose some combination on the budget constraint that is between points A and F. Every
point on (or inside) the constraint shows a combination of burgers and bus tickets that Alphonso can afford.

Any point outside the constraint is not affordable, because it would cost more money than Alphonso has in

his budget.

The budget constraint clearly shows the tradeoft Alphonso faces in choosing between burgers and bus tickets.
Suppose he is currently at point D, where he can afford 12 bus tickets and two burgers. What would it cost
Alphonso for one more burger? It would be natural to answer $2, but that’s not the way economists think.
Instead they ask, how many bus tickets would Alphonso have to give up to get one more burger, while staying
within his budget? Since bus tickets cost S0 cents, Alphonso would have to give up four to afford one more

burger. That is the true cost to Alphonso.

The Concept of Opportunity Cost

Economists use the term opportunity cost to indicate what one must give up to obtain what he or she
desires. The idea behind opportunity cost is that the cost of one item is the lost opportunity to do or
consume something else. In short, opportunity cost is the value of the next best alternative. For Alphonso, the
opportunity cost of a burger is the four bus tickets he would have to give up. He would decide whether or not
to choose the burger depending on whether the value of the burger exceeds the value of the forgone
alternative—in this case, bus tickets. Since people must choose, they inevitably face tradeofts in which they

have to give up things they desire to obtain other things they desire more.
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Link It Up

Linestanding.com [New Tab] (http://www.linestanding.com/) is an example of opportunity

cost—paying someone else to wait in line for you.

A fundamental principle of economics is that every choice has an opportunity cost. If you sleep through your
economics class, the opportunity cost is the learning you miss from not attending class. If you spend your
income on video games, you cannot spend it on movies. If you choose to marry one person, you give up the

opportunity to marry anyone else. In short, opportunity cost is all around us and part of human existence.
PP Y y any PP Y %

Identifying Opportunity Cost

In many cases, it is reasonable to refer to the opportunity cost as the price. If your cousin buys a new bicycle
for $300, then $300 measures the amount of “other consumption” that he has forsaken. For practical
purposes, there may be no special need to identify the specific alternative product or products that he could
ave bought wi a , but sometimes the price as measured in dollars may not accurately capture the
have bought with that $300, but times the p d in doll y not tely capture th

true opportunity cost. This problem can loom especially large when costs of time are involved.

For example, consider a boss who decides that all employees will attend a two-day retreat to “build team
spirit.” The out-of-pocket monetary cost of the event may involve hiring an outside consulting firm to run the
retreat, as well as room and board for all participants. However, an opportunity cost exists as well: during the

two days of the retreat, none of the employees are doing any other work.

Attending college is another case where the opportunity cost exceeds the monetary cost. The out-of-pocket
costs of attending college include tuition, books, room and board, and other expenses. However, in addition,
during the hours that you are attending class and studying, it is impossible to work at a paying job. Thus,

college imposes both an out-of-pocket cost and an opportunity cost of lost earnings.

Work It Out

What is the opportunity cost associated with increased airport security
measures?

After the terrorist plane hijackings on September 11, 2001, many steps were proposed to improve air
travel safety. For example, the federal government could provide armed “sky marshals” who would
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travel inconspicuously with the rest of the passengers. The cost of having a sky marshal on every flight
would be roughly $3 billion per year. Retrofitting all U.S. planes with reinforced cockpit doors to make it
harder for terrorists to take over the plane would have a price tag of $450 million. Buying more
sophisticated security equipment for airports, like three-dimensional baggage scanners and cameras
linked to face recognition software, could cost another $2 billion.

However, the single biggest cost of greater airline security does not involve spending money. It is the
opportunity cost of additional waiting time at the airport. According to the United States Department
of Transportation (DOT), there were 895.5 million systemwide (domestic and international) scheduled
service passengers in 2015. Since the 9/11 hijackings, security screening has become more intensive, and
consequently, the procedure takes longer than in the past. Say that, on average, each air passenger
spends an extra 30 minutes in the airport per trip. Economists commonly place a value on time to
convert an opportunity cost in time into a monetary figure. Because many air travelers are relatively
high-paid business people, conservative estimates set the average price of time for air travelers at $20
per hour. By these back-of-the-envelope calculations, the opportunity cost of delays in airports could
be as much as 800 million x 0.5 hours x $20/hour, or $8 billion per year. Clearly, the opportunity costs
of waiting time can be just as important as costs that involve direct spending.

In some cases, realizing the opportunity cost can alter behavior. Imagine, for example, that you spend $8 on
lunch every day at work. You may know perfectly well that bringing a lunch from home would cost only $3 a
day, so the opportunity cost of buying lunch at the restaurant is $5 each day (that is, the $8 buying lunch
costs minus the $3 your lunch from home would cost). Five dollars each day does not seem to be that much.
However, if you project what that adds up to in a year—250 days a year x $5 per day equals $1,250, the cost,
perhaps, of a decent vacation. If you describe the opportunity cost as “a nice vacation” instead of “$5 a day,”

you might make different choices.

Marginal Decision-Making and Diminishing Marginal Utility

The budget constraint framework helps to emphasize that most choices in the real world are not about
getting all of one thing or all of another; that is, they are not about choosing either the point at one end of the
budget constraint or else the point all the way at the other end. Instead, most choices involve marginal
analysis, which means examining the benefits and costs of choosing a little more or a little less of a good.
People naturally compare costs and benefits, but often we look at total costs and total benefits, when the
optimal choice necessitates comparing how costs and benefits change from one option to another. You might

think of marginal analysis as “change analysis.” Marginal analysis is used throughout economics.

We now turn to the notion of utility. People desire goods and services for the satisfaction or utility those

goods and services provide. Utility is subjective but that does not make it less real. Economists typically
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assume that the more of some good one consumes (for example, slices of pizza), the more utility one obtains.
At the same time, the utility a person receives from consuming the first unit of a good is typically more than
the utility received from consuming the fifth or the tenth unit of that same good. When Alphonso chooses
between burgers and bus tickets, for example, the first few bus rides that he chooses might provide him with a
great deal of utility—perhaps they help him get to a job interview or a doctor’s appointment. However, later
bus rides might provide much less utility—they may only serve to kill time on a rainy day. Similarly, the first
burger that Alphonso chooses to buy may be on a day when he missed breakfast and is ravenously hungry.
However, if Alphonso has a burger every single day, the last few burgers may taste pretty boring. The general
pattern that consumption of the first few units of any good tends to bring a higher level of utility to a person
than consumption of later units is a common pattern. Economists refer to this pattern as the law of
diminishing marginal utility, which means that as a person receives more of a good, the additional (or
marginal) utility from each additional unit of the good declines. In other words, the first slice of pizza brings

more satisfaction than the sixth.

The law of diminishing marginal utility explains why people and societies rarely make all-or-nothing choices.
You would not say, “My favorite food is ice cream, so I will eat nothing but ice cream from now on.” Instead,
even if you get a very high level of utility from your favorite food, if you ate it exclusively, the additional or
marginal utility from those last few servings would not be very high. Similarly, most workers do not say: “I
enjoy leisure, so I'll never work.” Instead, workers recognize that even though some leisure is very nice, a
combination of all leisure and no income is not so attractive. The budget constraint framework suggests that
when people make choices in a world of scarcity, they will use marginal analysis and think about whether they

would prefer a little more or a little less.

A rational consumer would only purchase additional units of some product as long as the marginal utility
exceeds the opportunity cost. Suppose Alphonso moves down his budget constraint from Point A to Point B
to Point C and further. As he consumes more bus tickets, the marginal utility of bus tickets will diminish,
while the opportunity cost, that is, the marginal utility of foregone burgers, will increase. Eventually, the
opportunity cost will exceed the marginal utility of an additional bus ticket. If Alphonso is rational, he won’t
purchase more bus tickets once the marginal utility just equals the opportunity cost. While we can’t (yet) say

exactly how many bus tickets Alphonso will buy, that number is unlikely to be the most he can afford, 20.

Sunk Costs

In the budget constraint framework, all decisions involve what will happen next: that is, what quantities of
goods will you consume, how many hours will you work, or how much will you save. These decisions do not
look back to past choices. Thus, the budget constraint framework assumes that sunk costs, which are costs

that were incurred in the past and cannot be recovered, should not affect the current decision.
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Consider the case of Selena, who pays $8 to see a movie, but after watching the film for 30 minutes, she knows
that it is truly terrible. Should she stay and watch the rest of the movie because she paid for the ticket, or
should she leave? The money she spent is a sunk cost, and unless the theater manager is sympathetic, Selena
will not get a refund. However, staying in the movie still means paying an opportunity cost in time. Her
choice is whether to spend the next 90 minutes suffering through a cinematic disaster or to do
something—anything—else. The lesson of sunk costs is to forget about the money and time that is

irretrievably gone and instead to focus on the marginal costs and benefits of current and future options.

For people and firms alike, dealing with sunk costs can be frustrating. It often means admitting an earlier error
in judgment. Many firms, for example, find it hard to give up on a new product that is doing poorly because
they spent so much money in creating and launching the product. However, the lesson of sunk costs is to

ignore them and make decisions based on what will happen in the future.

From a Model with Two Goods to One of Many Goods

The budget constraint diagram containing just two goods, like most models used in this book, is not realistic.
After all, in a modern economy people choose from thousands of goods. However, thinking about a model
with many goods is a straightforward extension of what we discussed here. Instead of drawing just one budget
constraint, showing the tradeoft between two goods, you can draw multiple budget constraints, showing the
possible tradeoffs between many different pairs of goods. In more advanced classes in economics, you would
use mathematical equations that include many possible goods and services that can be purchased, together
with their quantities and prices, and show how the total spending on all goods and services is limited to the
overall budget available. The graph with two goods that we presented here clearly illustrates that every choice

has an opportunity cost, which is the point that does carry over to the real world.

Key Concepts & Summary

Economists see the real world as one of scarcity: that is, a world in which people’s desires exceed
what is possible. As a result, economic behavior involves tradeoffs in which individuals, firms, and
society must forgo something that they desire to obtain things that they desire more. Individuals
face the tradeoff of what quantities of goods and services to consume. The budget constraint,
which is the frontier of the opportunity set, illustrates the range of available choices. The relative
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price of the choices determines the slope of the budget constraint. Choices beyond the budget
constraint are not affordable.

Opportunity cost measures cost by what we forgo in exchange. Sometimes we can measure
opportunity cost in money, but it is often useful to consider time as well, or to measure it in terms
of the actual resources that we must forfeit.

Most economic decisions and tradeoffs are not all-or-nothing. Instead, they involve marginal
analysis, which means they are about decisions on the margin, involving a little more or a little less.
The law of diminishing marginal utility points out that as a person receives more of
something—whether it is a specific good or another resource—the additional marginal gains tend
to become smaller. Because sunk costs occurred in the past and cannot be recovered, they should
be disregarded in making current decisions.
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2.2 - THE PRODUCTION POSSIBILITIES
FRONTIER AND SOCIAL CHOICES

Learning Objectives

- Interpret production possibilities frontier graphs

- Contrast a budget constraint and a production possibilities frontier

- Explain the relationship between a production possibilities frontier and the law of
diminishing returns

- Contrast productive efficiency and allocative efficiency

- Define comparative advantage

Just as individuals cannot have everything they want and must instead make choices, society as a whole
cannot have everything it might want, either. This section of the chapter will explain the constraints society
faces, using a model called the production possibilities frontier (PPF). There are more similarities than

differences between individual choice and social choice. As you read this section, focus on the similarities.

Because society has limited resources (e.g., labour, land, capital, raw materials) at any point in time, there is a
limit to the quantities of goods and services it can produce. Suppose a society desires two products, healthcare

and education. The production possibilities frontier in Figure 2.2a illustrates this situation.
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Figure 2.2a A Healthcare vs. Education Production
Possibilities Frontier. This production possibilities frontier
shows a tradeoff between devoting social resources to
healthcare and devoting them to education. At A all resources
go to healthcare and at B, most go to healthcare. At D most
resources go to education, and at F, all go to education. A
Healthcare vs. Education Production Possibilities Frontier by
Steven A. Greenlaw & David Shapiro (OpenStax), licensed under
CCBY 4.0.

Figure 2.2a shows healthcare on the vertical axis and education on the horizontal axis. If the society were to
allocate all of its resources to healthcare, it could produce at point A which is located at the highest point on
the healthcare axis and the lowest point (point 0) of education. However, it would not have any resources to
produce education. If it were to allocate all of its resources to education, it could produce at point F which is
located at the lowest point on the healthcare axis (point 0) and the highest point of education. Alternatively,
the society could choose to produce any combination of healthcare and education on the production
possibilities frontier. In effect, the production possibilities frontier plays the same role for society as the
budget constraint plays for Alphonso. Society can choose any combination of the two goods on or inside the
PPF. However, it does not have enough resources to produce outside the PPF. PPF (production possibilities
frontier) is depicted by a downward sloping arched curve connecting point A to point F with Point B, C and

D occurring along this line to denote possible combinations that could occur along the PPF.

Most importantly, the production possibilities frontier clearly shows the tradeoft between healthcare and
education. Suppose society has chosen to operate at point B, and it is considering producing more education.
Because the PPF is downward sloping from left to right, the only way society can obtain more education is by
giving up some healthcare. That is the tradeoff society faces. Suppose it considers moving from point B to

point C. What would the opportunity cost be for the additional education? The opportunity cost would be
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the healthcare society has to forgo. Just as with Alphonso’s budget constraint, the slope of the production
possibilities frontier shows the opportunity cost. By now you might be saying, “Hey, this PPF is sounding like

the budget constraint.” If so, read the following Clear It Up feature.

Clear It Up

What's the difference between a budget constraint and a PPF?

There are two major differences between a budget constraint and a production possibilities frontier.
The first is the fact that the budget constraint is a straight line. This is because its slope is given by the
relative prices of the two goods, which from the point of view of an individual consumer, are fixed, so
the slope doesn't change. In contrast, the PPF has a curved shape because of the law of the
diminishing returns. Thus, the slope is different at various points on the PPF. The second major
difference is the absence of specific numbers on the axes of the PPF. There are no specific numbers
because we do not know the exact amount of resources this imaginary economy has, nor do we know
how many resources it takes to produce healthcare and how many resources it takes to produce
education. If this were a real world example, that data would be available.

Whether or not we have specific numbers, conceptually we can measure the opportunity cost of
additional education as society moves from point B to point C on the PPF. We measure the additional
education by the horizontal distance between B and C. The foregone healthcare is given by the vertical
distance between B and C. The slope of the PPF between B and C is (approximately) the vertical
distance (the “rise”) over the horizontal distance (the “run”). This is the opportunity cost of the
additional education.

The PPF and the Law of Increasing Opportunity Cost

The budget constraints that we presented earlier in this chapter, showing individual choices about what
quantities of goods to consume, were all straight lines. The reason for these straight lines was that the relative
prices of the two goods in the consumption budget constraint determined the slope of the budget constraint.

However, we drew the production possibilities frontier for healthcare and education as a curved line. Why
does the PPF have a different shape?

To understand why the PPF is curved, start by considering point A at the top left-hand side of the PPF. At
point A, all available resources are devoted to healthcare and none are left for education. This situation would
be extreme and even ridiculous. For example, children are seeing a doctor every day, whether they are sick or

not, but not attending school. People are having cosmetic surgery on every part of their bodies, but no high
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school or college education exists. Now imagine that some of these resources are diverted from healthcare to
education, so that the economy is at point B instead of point A. Diverting some resources away from A to B
causes relatively little reduction in health because the last few marginal dollars going into healthcare services
are not producing much additional gain in health. However, putting those marginal dollars into education,
which is completely without resources at point A, can produce relatively large gains. For this reason, the shape
of the PPF from A to B is relatively flat, representing a relatively small drop-off in health and a relatively large

gain in education.

Now consider the other end, at the lower right, of the production possibilities frontier. Imagine that society
starts at choice D, which is devoting nearly all resources to education and very few to healthcare, and moves to
point F, which is devoting «// spending to education and none to healthcare. For the sake of concreteness, you
can imagine that in the movement from D to F, the last few doctors must become high school science
teachers, the last few nurses must become school librarians rather than dispensers of vaccinations, and the last
few emergency rooms are turned into kindergartens. The gains to education from adding these last few
resources to education are very small. However, the opportunity cost lost to health will be fairly large, and
thus the slope of the PPF between D and F is steep, showing a large drop in health for only a small gain in

education.

The lesson is not that society is likely to make an extreme choice like devoting no resources to education at
point A or no resources to health at point F. Instead, the lesson is that the gains from committing additional
marginal resources to education depend on how much is already being spent. If on the one hand, very few
resources are currently committed to education, then an increase in resources used can bring relatively large
gains. On the other hand, if a large number of resources are already committed to education, then

committing additional resources will bring relatively smaller gains.

This pattern is common enough that economists have given it a name: the law of increasing opportunity cost,
which holds that as production of a good or service increases, the marginal opportunity cost of producing it
increases as well. This happens because some resources are better suited for producing certain goods and
services instead of others. When government spends a certain amount more on reducing crime, for example,
the original increase in opportunity cost of reducing crime could be relatively small. However, additional
increases typically cause relatively larger increases in the opportunity cost of reducing crime, and paying for

enough police and security to reduce crime to nothing at all would be a tremendously high opportunity cost.

The curvature of the production possibilities frontier shows that as we add more resources to education,
moving from left to right along the horizontal axis, the original increase in opportunity cost is fairly small, but
gradually increases. Thus, the slope of the PPF is relatively flat near the vertical-axis intercept. Conversely, as
we add more resources to healthcare, moving from bottom to top on the vertical axis, the original declines in

opportunity cost are fairly large, but again gradually diminish. Thus, the slope of the PPF is relatively steep
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near the horizontal-axis intercept. In this way, the law of increasing opportunity cost produces the outward-

bending shape of the production possibilities frontier.

Productive Efficiency and Allocative Efficiency

The study of economics does not presume to tell a society what choice it should make along its production
possibilities frontier. In a market-oriented economy with a democratic government, the choice will involve a
mixture of decisions by individuals, firms, and government. However, economics can point out that some
choices are unambiguously better than others. This observation is based on the concept of efficiency. In
everyday usage, efficiency refers to lack of waste. An inefficient machine operates at high cost, while an
efficient machine operates at lower cost, because it is not wasting energy or materials. An inefhicient
organization operates with long delays and high costs, while an efficient organization meets schedules, is

focused, and performs within budget.

The production possibilities frontier can illustrate two kinds of efficiency: productive efficiency and
allocative efficiency. Figure 2.2b illustrates these ideas using a production possibilities frontier between

healthcare and education.
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Figure 2.2b Productive and Allocative Efficiency. Productive

and Allocative Ffficiency by Steven A. Greenlaw & David Shapiro
(OpenStax), licensed under CCBY 4.0.

Figure 2.2b Productive and Allocative Efficiency (Text version)
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Figure 2.2b has the same base graph as Figure 2.3: healthcare is on the vertical axis and education on the
horizontal axis. Point A is located at the lowest point (point 0) of education and the highest point on the
healthcare axis. Point F is located at the highest point of education and the lowest point on the healthcare axis
(point 0). The PPF (production possibilities frontier) is depicted by a downward sloping arched curve
connecting point A to point F with Point B, C and D occurring along this line to denote possible

combinations that could occur along the PPF. But it also denotes productive efficiency which is illustrated by
Point R located below and to the left of the PPF line at (E1, H1) and Point C located at (E,, H»).

Productive efficiency means it is impossible to produce more of one good without decreasing the quantity
that is produced of another good. Thus, all choices along a given PPF like B, C, and D display productive
efficiency, but R does not. Allocative efficiency means that the particular mix of goods being produced—that
is, the specific choice along the production possibilities frontier—represents the allocation that society most

desires.

Productive efficiency means that, given the available inputs and technology, it is impossible to produce more
of one good without decreasing the quantity that is produced of another good. All choices on the PPF in
Figure 2.2b, including A, B, C, D, and F, display productive efficiency. As a firm moves from any one of these
choices to any other, either healthcare increases and education decreases or vice versa. However, any choice
inside the production possibilities frontier is productively inefficient and wasteful because it is possible to

produce more of one good, the other good, or some combination of both goods.

For example, point R is productively inefficient because it is possible at choice C to have more of both goods:
education on the horizontal axis is higher at point C than point R (E; is greater than E1), and healthcare on

the vertical axis is also higher at point C than point R (H2 is great than Hy).

We can show the particular mix of goods and services produced—that is, the specific combination of selected
healthcare and education along the production possibilities frontier—as a ray (line) from the origin to a
specific point on the PPF. Output mixes that had more healthcare (and less education) would have a steeper

ray, while those with more education (and less healthcare) would have a flatter ray.

Allocative efficiency means that the particular combination of goods and services on the production
possibility curve that a society produces represents the combination that society most desires. How to
determine what a society desires can be a controversial question, and is usually a discussion in political
science, sociology, and philosophy classes as well as in economics. At its most basic, allocative efficiency means
producers supply the quantity of each product that consumers demand. Only one of the productively

efficient choices will be the allocatively efficient choice for society as a whole.
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Why Society Must Choose

Every society faces the problem of scarcity, where limited resources conflict with unlimited needs and wants.

The production possibilities curve illustrates the choices involved in this dilemma.

Every economy faces two situations in which it may be able to expand consumption of all goods. In the first
case, a society may discover that it has been using its resources inefficiently, in which case by improving
efficiency and producing on the production possibilities frontier, it can have more of all goods (or at least
more of some and less of none). In the second case, as resources grow over a period of years (e.g., more labour
and more capital), the economy grows. As it does, the production possibilities frontier for a society will tend

to shift outward and society will be able to afford more of all goods.

However, improvements in productive efficiency take time to discover and implement, and economic growth
happens only gradually. Thus, a society must choose between tradeoffs in the present. For government, this
process often involves trying to identify where additional spending could do the most good and where
reductions in spending would do the least harm. At the individual and firm level, the market economy
coordinates a process in which firms seek to produce goods and services in the quantity, quality, and price that
people want. However, for both the government and the market economy in the short term, increases in

production of one good typically mean offsetting decreases somewhere else in the economy.

The PPF and Comparative Advantage

While every society must choose how much of each good or service it should produce, it does not need to
produce every single good it consumes. Often how much of a good a country decides to produce depends on
how expensive it is to produce it versus buying it from a different country. As we saw earlier, the curvature of
a country’s PPF gives us information about the tradeoff between devoting resources to producing one good
versus another. In particular, its slope gives the opportunity cost of producing one more unit of the good in
the x-axis in terms of the other good (in the y-axis). Countries tend to have different opportunity costs of

producing a specific good, either because of different climates, geography, technology, or skills.

Suppose two countries, the US and Brazil, need to decide how much they will produce of two crops: sugar
cane and wheat. Due to its climatic conditions, Brazil can produce quite a bit of sugar cane per acre but not
much wheat. Conversely, the U.S. can produce large amounts of wheat per acre, but not much sugar cane.
Clearly, Brazil has a lower opportunity cost of producing sugar cane (in terms of wheat) than the U.S. The
reverse is also true: the U.S. has a lower opportunity cost of producing wheat than Brazil. We illustrate this by

the PPFs of the two countries in Figure 2.2¢.
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Figure 2.2c Production Possibility Frontier for the U.S. and Brazil. The U.S. PPF is flatter than

the Brazil PPF implying that the opportunity cost of wheat in terms of sugar cane is lower in the U.S.
than in Brazil. Conversely, the opportunity cost of sugar cane is lower in Brazil. The U.S. has

comparative advantage in wheat and Brazil has comparative advantage in sugar cane. Production
Possibility Frontier for th nd Brazil by Steven A. Greenlaw & David Shapiro (OpenStax), licensed
under CCBY 4.0.

Figure 2.2¢c Production Possibility Frontier for the U.S. and Brazil (Text version)

Figure 2.2¢ Production Possibility Frontier for the U.S. and Brazil graph shows two images. Both images have
y-axes labeled “Sugar Cane” and x-axes labeled “Wheat.” In image (a), Brazil’s Sugar Cane production per acre
(tons) is nearly double the production of its wheat. The line slopes steeply from high Sugar Cane levels at
point B on the y-axis to mid x-axis Wheat levels at point A. In image. (b), the U.S.’s Sugar Cane production
per acre (tons) is nearly half the production of its wheat. The line slope curves more gradually from the
middle of y-axis Sugar Cane levels at point B to far right Point A (Wheat) on the x-axis. The U.S. PPF is flatter
than the Brazil PPF implying that the opportunity cost of wheat in terms of sugar cane is lower in the U.S.
than in Brazil. Conversely, the opportunity cost of sugar cane is lower in Brazil. The U.S. has comparative

advantage in wheat and Brazil has comparative advantage in sugar cane.

When a country can produce a good at a lower opportunity cost than another country, we say that this
country has a comparative advantage in that good. Comparative advantage is not the same as absolute
advantage, which is when a country can produce more of a good. In our example, Brazil has an absolute
advantage in sugar cane and the U.S. has an absolute advantage in wheat. One can easily see this with a simple

observation of the extreme production points in the PPFs of the two countries. If Brazil devoted all of its
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resources to producing wheat, it would be producing at point A. If however it had devoted all of its resources

to producing sugar cane instead, it would be producing a much larger amount than the U.S., at point B.

The slope of the PPF gives the opportunity cost of producing an additional unit of wheat. While the slope is
not constant throughout the PPFs, it is quite apparent that the PPF in Brazil is much steeper than in the U.S,,
and therefore the opportunity cost of wheat generally higher in Brazil. When countries engage in trade, they
specialize in the production of the goods in which they have comparative advantage, and trade part of that
production for goods in which they do not have comparative advantage. With trade, manufacturers produce

goods where the opportunity cost is lowest, so total production increases, benefiting both trading parties.

Key Concepts & Summary

A production possibilities frontier defines the set of choices society faces for the combinations of

goods and services it can produce given the resources available. The shape of the PPF is typically

curved outward, rather than straight. Choices outside the PPF are unattainable and choices inside
the PPF are wasteful. Over time, a growing economy will tend to shift the PPF outwards.

The law of diminishing returns holds that as increments of additional resources are devoted to
producing something, the marginal increase in output will become increasingly smaller. All choices
along a production possibilities frontier display productive efficiency; that is, it is impossible to use
society’s resources to produce more of one good without decreasing production of the other good.
The specific choice along a production possibilities frontier that reflects the mix of goods society
prefers is the choice with allocative efficiency. The curvature of the PPF is likely to differ by country,
which results in different countries having comparative advantage in different goods. Total
production can increase if countries specialize in the goods in which they have comparative
advantage and trade some of their production for the remaining goods.
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2.3 - CONFRONTING OBJECTIONS TO THE
ECONOMIC APPROACH

Learning Objectives

« Analyze arguments against economic approaches to decision-making
- Interpret a tradeoff diagram
. Contrast normative statements and positive statements

It is one thing to understand the economic approach to decision-making and another thing to feel
comfortable applying it. The sources of discomfort typically fall into two categories: that people do not act in
the way that fits the economic way of thinking, and that even if people did act that way, they should try not

to. Let’s consider these arguments in turn.

First Objection: People, Firms, and Society Do Not Act Like
This

The economic approach to decision-making seems to require more information than most individuals possess
and more careful decision-making than most individuals actually display. After all, do you or any of your
friends draw a budget constraint and mutter to yourself about maximizing utility before you head to the
shopping mall? Do members of the U.S. Congress contemplate production possibilities frontiers before they
vote on the annual budget? The messy ways in which people and societies operate somehow doesn’t look

much like neat budget constraints or smoothly curving production possibilities frontiers.

However, the economics approach can be a useful way to analyze and understand the tradeoffs of economic
decisions. To appreciate this point, imagine for a moment that you are playing basketball, dribbling to the

right, and throwing a bounce-pass to the left to a teammate who is running toward the basket. A physicist or
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engineer could work out the correct speed and trajectory for the pass, given the different movements involved
and the weight and bounciness of the ball. However, when you are playing basketball, you do not perform

any of these calculations. You just pass the ball, and if you are a good player, you will do so with high accuracy.

Someone might argue: “The scientist’s formula of the bounce-pass requires a far greater knowledge of physics
and far more specific information about speeds of movement and weights than the basketball player actually
has, so it must be an unrealistic description of how basketball passes actually occur.” This reaction would be
wrongheaded. The fact that a good player can throw the ball accurately because of practice and skill, without

making a physics calculation, does not mean that the physics calculation is wrong.

Similarly, from an economic point of view, someone who shops for groceries every week has a great deal of
practice with how to purchase the combination of goods that will provide that person with utility, even if the
shopper does not phrase decisions in terms of a budget constraint. Government institutions may work
imperfectly and slowly, but in general, a democratic form of government feels pressure from voters and social
institutions to make the choices that are most widely preferred by people in that society. Thus, when thinking
about the economic actions of groups of people, firms, and society, it is reasonable, as a first approximation,

to analyze them with the tools of economic analysis.

Second Objection: People, Firms, and Society Should Not
Act This Way

The economics approach portrays people as self-interested. For some critics of this approach, even if self-
interest is an accurate description of how people behave, these behaviors are not moral. Instead, the critics
argue that people should be taught to care more deeply about others. Economists offer several answers to

these concerns.

First, economics is not a form of moral instruction. Rather, it seeks to describe economic behavior as it
actually exists. Philosophers draw a distinction between positive statements, which describe the world as it
is, and normative statements, which describe how the world should be. Positive statements are factual. They
may be true or false, but we can test them, at least in principle. Normative statements are subjective questions
of opinion. We cannot test them since we cannot prove opinions to be true or false. They just are opinions
based on one’s values. For example, an economist could analyze a proposed subway system in a certain city. If
the expected benefits exceed the costs, he concludes that the project is worthy—an example of positive
analysis. Another economist argues for extended unemployment compensation during the Great Depression
because a rich country like the United States should take care of its less fortunate citizens—an example of

normative analysis.

Even if the line between positive and normative statements is not always crystal clear, economic analysis does
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try to remain rooted in the study of the actual people who inhabit the actual economy. Fortunately however,
the assumption that individuals are purely self-interested is a simplification about human nature. In fact, we
need to look no further than to Adam Smith, the very father of modern economics to find evidence of this.
The opening sentence of his book, The Theory of Moral Sentiments, puts it very clearly: “How selfish soever
man may be supposed, there are evidently some principles in his nature, which interest him in the fortune of
others, and render their happiness necessary to him, though he derives nothing from it except the pleasure of

seeing it.” Clearly, individuals are both self-interested and altruistic.

Second, we can label self-interested behavior and profit-seeking with other names, such as personal choice and
freedom. The ability to make personal choices about buying, working, and saving is an important personal
freedom. Some people may choose high-pressure, high-paying jobs so that they can earn and spend
considerable amounts of money on themselves. Others may allocate large portions of their earnings to charity
or spend it on their friends and family. Others may devote themselves to a career that can require much time,
energy, and expertise but does not offer high financial rewards, like being an elementary school teacher or a
social worker. Still others may choose a job that does consume much of their time or provide a high level of
income, but still leaves time for family, friends, and contemplation. Some people may prefer to work for a
large company; others might want to start their own business. People’s freedom to make their own economic

choices has a moral value worth respecting.

Clear It Up

Is a diagram by any other name the same?

When you study economics, you may feel buried under an avalanche of diagrams. Your goal should be
to recognize the common underlying logic and pattern of the diagrams, not to memorize each one.

This chapter uses only one basic diagram, although we present it with different sets of labels. The
consumption budget constraint and the production possibilities frontier for society, as a whole, are the
same basic diagram. Figure 2.3a shows an individual budget constraint and a production possibilities
frontier for two goods, Good 1and Good 2. The tradeoff diagram always illustrates three basic themes:
scarcity, tradeoffs, and economic efficiency.

The first theme is scarcity. It is not feasible to have unlimited amounts of both goods. Even if the
budget constraint or a PPF shifts, scarcity remains—just at a different level. The second theme is
tradeoffs. As depicted in the budget constraint or the production possibilities frontier, it is necessary to
forgo some of one good to gain more of the other good. The details of this tradeoff vary. In a budget
constraint we determine, the tradeoff is determined by the relative prices of the goods: that is, the
relative price of two goods in the consumption choice budget constraint. These tradeoffs appear as a
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display allocative efficiency.

tradeoffs, and efficiency in a particular situation.

Good 2

Good 1
(a) An individual opportunity set

Shapiro (Openstax), licensed under CCBY 4.0

Figure 2.3a The Tradeoff Diagram (Text version)

straight line. However, a curved line represents the tradeoffs in many production possibilities frontiers
because the law of diminishing returns holds that as we add resources to an area, the marginal
gains tend to diminish. Regardless of the specific shape, tradeoffs remain.

The third theme is economic efficiency, or getting the most benefit from scarce resources. All choices
on the production possibilities frontier show productive efficiency because in such cases, there is no
way to increase the quantity of one good without decreasing the quantity of the other. Similarly, when
an individual makes a choice along a budget constraint, there is no way to increase the quantity of one
good without decreasing the quantity of the other. The choice on a production possibilities set that is
socially preferred, or the choice on an individual's budget constraint that is personally preferred, will

The basic budget constraint/production possibilities frontier diagram will recur throughout this book.
Some examples include using these tradeoff diagrams to analyze trade, environmental protection and
economic output, equality of incomes and economic output, and the macroeconomic tradeoff between
consumption and investment. Do not allow the different labels to confuse you. The budget constraint/
production possibilities frontier diagram is always just a tool for thinking carefully about scarcity,

Good 1

Good 2

(b) A social production possibilities frontier

Figure 2.3a The Tradeoff Diagram. Both the individual opportunity set (or budget constraint)
and the social production possibilities frontier show the constraints under which individual
consumers and society as a whole operate. Both diagrams show the tradeoff in choosing more of
one good at the cost of less of the other. The Tradeoff Diagram by Steven A. Greenlaw & David

Two graphs will occur frequently throughout the text. They represent the possible outcomes of
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constraints/production of goods. The graph on the left has “Good 2" along the y-axis and “Good 1"
along the x-axis and the line is trending straight down from left to right. The graph on the right has
“Good 1" along the y-axis and “Good 2" along the x-axis and the line is curving downward left to right.
Both the individual opportunity set (or budget constraint) and the social production possibilities
frontier show the constraints under which individual consumers and society as a whole operate. Both
diagrams show the tradeoff in choosing more of one good at the cost of less of the other.

Third, self-interested behavior can lead to positive social results. For example, when people work hard to make
a living, they create economic output. Consumers who are looking for the best deals will encourage businesses
to offer goods and services that meet their needs. Adam Smith, writing in The Wealth of Nations, named this
property the invisible hand. In describing how consumers and producers interact in a market economy,

Smith wrote:

“Every individual... generally, indeed, neither intends to promote the public interest, nor knows how much he
is promoting it. By preferring the support of domestic to that of foreign industry, he intends only his own
security; and by directing that industry in such a manner as its produce may be of the greatest value, he
intends only his own gain. And he is in this, as in many other cases, led by an invisible hand to promote an
end which was no part of his intention...By pursuing his own interest he frequently promotes that of the

society more effectually than when he really intends to promote it.”

The metaphor of the invisible hand suggests the remarkable possibility that broader social good can emerge

from selfish individual actions.

Fourth, even people who focus on their own self-interest in the economic part of their life often set aside their
own narrow self-interest in other parts of life. For example, you might focus on your own self-interest when
asking your employer for a raise or negotiating to buy a car. Then you might turn around and focus on other
people when you volunteer to read stories at the local library, help a friend move to a new apartment, or
donate money to a charity. Self-interest is a reasonable starting point for analyzing many economic decisions,

without needing to imply that people never do anything that is not in their own immediate self-interest.

Bring It Home

Choices .. to What Degree?

What have we learned? We know that scarcity impacts all the choices we make. An economist might
argue that people do not obtain a bachelor’s or master’s degree because they do not have the
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resources to make those choices or because their incomes are too low and/or the price of these
degrees is too high. A bachelor’s or a master’s degree may not be available in their opportunity set.

The price of these degrees may be too high not only because the actual price, college tuition (and
perhaps room and board), is too high. An economist might also say that for many people, the full
opportunity cost of a bachelor’s or a master’s degree is too high. For these people, they are unwilling
or unable to make the tradeoff of forfeiting years of working, and earning an income, to earn a degree.

Finally, the statistics we introduced at the start of the chapter reveal information about intertemporal
choices. An economist might say that people choose not to obtain a college degree because they may
have to borrow money to attend college, and the interest they have to pay on that loan in the future
will affect their decisions today. Also, it could be that some people have a preference for current
consumption over future consumption, so they choose to work now at a lower salary and consume
now, rather than postponing that consumption until after they graduate college.

Key Concepts & Summary

The economic way of thinking provides a useful approach to understanding human behavior.
Economists make the careful distinction between positive statements, which describe the world as
it is, and normative statements, which describe how the world should be. Even when economics
analyzes the gains and losses from various events or policies, and thus draws normative
conclusions about how the world should be, the analysis of economics is rooted in a positive
analysis of how people, firms, and governments actually behave, not how they should behave.
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2.4 - CONFRONTING SCARCITY: CHOICES IN
PRODUCTION

Start Up: Tightening Security at the World's Airports

Do you want safer air travel or not? While that question is seldom asked so bluntly, any person who travels by
air can tell you that our collective answer has been “yes,” and it has been accompanied by increases in security
and its associated costs at airports all over the world. Why? In short, “9/11.” Terrorists hijacked four U.S.
commercial airliners on September 11, 2001, and the tragic results that followed led to a sharp tightening in

airport security.

In an effort to prevent similar disasters, airport security officials scrutinize luggage and passengers more
carefully than ever before. In the months following 9/11, delays of as much as three hours were common as

agents tried to assure that no weapons or bombs could be smuggled onto another plane.

“What to produce?” is a fundamental economic question. Every economy must answer this question. Should
it produce more education, better health care, improved transportation, a cleaner environment? There are
limits to what a nation can produce; deciding to produce more of one thing inevitably means producing less
of something else. Individuals in much of the world, after the tragedy of 9/11, clearly were willing to give up
time, and a fair amount of individual privacy, in an effort to obtain greater security. Nations and individual
cities also devoted additional resources to police and other forms of protection in an effort to prevent
tragedies such as 9/11. People all over the world chose to produce less of other goods in order to devote more
resources to the production of greater security. And, as of early 2009, the choice to devote more resources to

security had paid off; there had been no similar hijackings in the United States.

In this chapter we use our first model, the production possibilities model, to examine the nature of choices to
produce more of some goods and less of others. As its name suggests, the production possibilities model
shows the goods and services that an economy is capable of producing—its possibilities—given the factors of
production and the technology it has available. The model specifies what it means to use resources fully and
efficiently and suggests some important implications for international trade. We can also use the model to

illustrate economic growth, a process that expands the set of production possibilities available to an economy.

We then turn to an examination of the type of economic system in which choices are made. An economic
system is the set of rules that define how an economy’s resources are to be owned and how decisions about

their use are to be made. We will see that economic systems differ in terms of how they answer the
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fundamental economic questions. Many of the world’s economic systems, including the systems that prevail
in North America, Europe, and much of Asia and Central and South America, rely on individuals operating
in a market economy to make those choices. Other economic systems, including those of Cuba and North
Korea today and historically those of the former Soviet Union, Soviet bloc countries, and China, rely—or
relied—on government to make these choices. Different economic systems result in different sets of choices
and thus different outcomes; the fact that market economies generally outperform the others when it comes
to providing more of the things that people want helps to explain the dramatic shift from government-
dominated toward market-dominated economic systems that has occurred throughout the world in the past
25 years. The chapter concludes with an examination of the role of government in an economy that relies

chiefly on markets to allocate goods and services.
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Learning Objectives

- Define the three factors of production—labour, capital, and natural resources.
- Explain the role of technology and entrepreneurs in the utilization of the economy’s factors
of production.

Choices concerning what goods and services to produce are choices about an economy’s use of its factors of
production, the resources available to it for the production of goods and services. The value, or satisfaction,
that people derive from the goods and services they consume and the activities they pursue is called utility.

Ultimately, then, an economy’s factors of production create utility; they serve the interests of people.

The factors of production in an economy are its labour, capital, and natural resources. Labour is the human
effort that can be applied to the production of goods and services. People who are employed or would like to
be are considered part of the labour available to the economy. Capital is a factor of production that has been
produced for use in the production of other goods and services. Office buildings, machinery, and tools are
examples of capital. Natural resources are the resources of nature that can be used for the production of goods

and services.

In the next three sections, we will take a closer look at the factors of production we use to produce the goods
and services we consume. The three basic building blocks of labour, capital, and natural resources may be
used in different ways to produce different goods and services, but they still lie at the core of production. We
will then look at the roles played by technology and entrepreneurs in putting these factors of production to
work. As economists began to grapple with the problems of scarcity, choice, and opportunity cost two

centuries ago, they focused on these concepts, just as they are likely to do two centuries hence.
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Labour

Labour is human effort that can be applied to production. People who work to repair tires, pilot airplanes,
teach children, or enforce laws are all part of the economy’s labour. People who would like to work but have
not found employment—who are unemployed—are also considered part of the labour available to the

economy.

In some contexts, it is useful to distinguish two forms of labour. The first is the human equivalent of a natural
resource. It is the natural ability an untrained, uneducated person brings to a particular production process.
But most workers bring far more. The skills a worker has as a result of education, training, or experience that
can be used in production are called human capital. Students who are attending a college or university are
acquiring human capital. Workers who are gaining skills through experience or through training are acquiring

human capital. Children who are learning to read are acquiring human capital.

The amount of labour available to an economy can be increased in two ways. One is to increase the total
quantity of labour, either by increasing the number of people available to work or by increasing the average
number of hours of work per week. The other is to increase the amount of human capital possessed by

workers.

Capital

Long ago, when the first human beings walked the earth, they produced food by picking leaves or fruit off a
plant or by catching an animal and eating it. We know that very early on, however, they began shaping stones
into tools, apparently for use in butchering animals. Those tools were the first capital because they were

produced for use in producing other goods—food and clothing.

Modern versions of the first stone tools include saws, meat cleavers, hooks, and grinders; all are used in
butchering animals. Tools such as hammers, screwdrivers, and wrenches are also capital. Transportation
equipment, such as cars and trucks, is capital. Facilities such as roads, bridges, ports, and airports are capital.

Buildings, too, are capital; they help us to produce goods and services.

Capital does not consist solely of physical objects. The score for a new symphony is capital because it will be
used to produce concerts. Computer software used by business firms or government agencies to produce
goods and services is capital. Capital may thus include physical goods and intellectual discoveries. Any

resource is capital if it satisfies two criteria:

1. The resource must have been produced.

2. The resource can be used to produce other goods and services.
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One thing that is not considered capital is money. A firm cannot use money directly to produce other goods,
so money does not satisfy the second criterion for capital. Firms can, however, use money to acquire capital.
Money is a form of financial capital. Financial capital includes money and other “paper” assets (such as stocks
and bonds) that represent claims on future payments. These financial assets are not capital, but they can be

used directly or indirectly to purchase factors of production or goods and services.

Natural Resources

There are two essential characteristics of natural resources. The first is that they are found in nature—that no
human effort has been used to make or alter them. The second is that they can be used for the production of
goods and services. That requires knowledge; we must know how to use the things we find in nature before

they become resources.

Consider oil. Oil in the ground is a natural resource because it is found (not manufactured) and can be used
to produce goods and services. However, 250 years ago oil was a nuisance, not a natural resource.
Pennsylvania farmers in the eighteenth century who found oil oozing up through their soil were dismayed,
not delighted. No one knew what could be done with the oil. It was not until the mid-nineteenth century
that a method was found for refining oil into kerosene that could be used to generate energy, transforming oil
into a natural resource. Oil is now used to make all sorts of things, including clothing, drugs, gasoline, and

plastic. It became a natural resource because people discovered and implemented a way to use it.

Defining something as a natural resource only if it can be used to produce goods and services does not mean
that a tree has value only for its wood or that a mountain has value only for its minerals. If people gain utility
from the existence of a beautiful wilderness area, then that wilderness provides a service. The wilderness is

thus a natural resource.

The natural resources available to us can be expanded in three ways. One is the discovery of new natural
resources, such as the discovery of a deposit of ore containing titanium. The second is the discovery of new
uses for resources, as happened when new techniques allowed oil to be put to productive use or sand to be
used in manufacturing computer chips. The third is the discovery of new ways to extract natural resources in
order to use them. New methods of discovering and mapping oil deposits have increased the world’s supply of

this important natural resource.

Technology and the Entrepreneur

Goods and services are produced using the factors of production available to the economy. Two things play a

crucial role in putting these factors of production to work. The first is technology, the knowledge that can be
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applied to the production of goods and services. The second is an individual who plays a key role in a market
economy: the entrepreneur. An entrepreneur is a person who, operating within the context of a market
economy, seeks to earn profits by finding new ways to organize factors of production. In non-market
economies the role of the entrepreneur is played by bureaucrats and other decision makers who respond to

incentives other than profit to guide their choices about resource allocation decisions.

The interplay of entrepreneurs and technology affects all our lives. Entrepreneurs put new technologies to
work every day, changing the way factors of production are used. Farmers and factory workers, engineers and
electricians, technicians and teachers all work differently than they did just a few years ago, using new
technologies introduced by entrepreneurs. The music you enjoy, the books you read, the athletic equipment
with which you play are produced differently than they were five years ago. The book you are reading was
written and manufactured using technologies that did not exist ten years ago. We can dispute whether all the

changes have made our lives better. What we cannot dispute is that they have made our lives different.

Key Takeaways

« Factors of production are the resources the economy has available to produce goods and
services.

« Labour is the human effort that can be applied to the production of goods and services.
Labour’s contribution to an economy’s output of goods and services can be increased either
by increasing the quantity of labour or by increasing human capital.

- Capital is a factor of production that has been produced for use in the production of other
goods and services.

« Natural resources are those things found in nature that can be used for the production of
goods and services.

« Two keys to the utilization of an economy’s factors of production are technology and, in the
case of a market economic system, the efforts of entrepreneurs.
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Try It!

Explain whether each of the following is labour, capital, or a natural resource.

An unemployed factory worker

A college professor

The library building on your campus
Yellowstone National Park

An untapped deposit of natural gas
The White House

The local power plant

~N o R W

Check your Answers'

1. Question 1) An unemployed factory worker could be put to work; he or she counts as labour. Question 2) A college professor is labour.
Question 3) The library building on your campus is part of capital. Question 4) Yellowstone National Park. Those areas of the park left in their
natural state are a natural resource. Facilities such as visitors’ centers, roads, and campgrounds are capital. Question 5) An untapped deposit of
natural gas is a natural resource. Once extracted and put in a storage tank, natural gas is capital. Question 6) The White House is capital.

Question 7) The local power plant is capital.
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Case in Point: Technology Cuts Costs, Boosts Productivity
and Profits
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Technology can seem an abstract force in the economy—important, but invisible.

It is not invisible to the 130 people who work on a Shell Oil Company oil rig called Mars, located in
the deep waters of the Gulf of Mexico, about 160 miles southwest of Pensacola, Florida. The name
Mars reflects its otherworld appearance—it extends 300 feet above the water’s surface and has
steel tendons that reach 3,000 feet to the floor of the gulf. This facility would not exist if it were
not for the development of better oil discovery methods that include three-dimensional seismic
mapping techniques, satellites that locate oil from space, and drills that can make turns as drilling
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foremen steer them by monitoring them on computer screens from the comfort of Mars. “We don't
hit as many dry holes,” commented Shell manager Miles Barrett. As a result of these new
technologies, over the past two decades, the cost of discovering a barrel of oil dropped from $20 to
under $5. And the technologies continue to improve. Three-dimensional surveys are being replaced
with four-dimensional ones that allow geologists to see how the oil fields change over time.

The Mars project was destroyed by Hurricane Katrina in 2005. Royal Dutch Shell completed repairs
in 2006—at a cost of $200 million. But, the facility is again pumping 130,000 barrels of oil per day
and 150 million cubic feet of natural gas—the energy equivalent of an additional 26,000 barrels of
oil.

Technology is doing more than helping energy companies track oil deposits. It is changing the way
soft drinks and other grocery items are delivered to retail stores. For example, when a PepsiCo
delivery driver arrives at a 7-Eleven, the driver keys into a handheld computer the inventory of soft
drinks, chips, and other PepsiCo products. The information is transmitted to a main computer at the
warehouse that begins processing the next order for that store. The result is that the driver can
visit more stores in a day and PepsiCo can cover a given territory with fewer drivers and trucks.

New technology is even helping to produce more milk from cows. Ed Larsen, who owns a
1,200-cow dairy farm in Wisconsin, never gets up before dawn to milk the cows, the way he did as
a boy. Rather, the cows are hooked up to electronic milkers. Computers measure each cow's output,
and cows producing little milk are sent to a “hospital wing” for treatment. With the help of such
technology, as well as better feed, today’s dairy cows produce 50% more milk than did cows 20
years ago. Even though the number of dairy cows in the United States in the last 20 years has
fallen 17%, milk output has increased 25%.

Who benefits from technological progress? Consumers gain from lower prices and better service.
Workers gain: Their greater ability to produce goods and services translates into higher wages. And
firms gain: Lower production costs mean higher profits. Of course, some people lose as technology
advances. Some jobs are eliminated, and some firms find their services are no longer needed. One
can argue about whether particular technological changes have improved our lives, but they have
clearly made—and will continue to make—them far different.

Sources: David Ballingrud, “Drilling in the Gulf: Life on Mars,” St. Petersburg Times (Florida),
August 5, 2001, p. 1A; Barbara Hagenbaugh, “Dairy Farms Evolve to Survive,” USA Today, August 7,
2003, p. 1B; Del Jones and Barbara Hansen, “Special Report: A Who's Who of Productivity,” USA
Today, August 30, 2001, p. 1B; and Christopher Helman, Shell Shocked, Forbes Online, July 27, 2006.
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2.6 - THE PRODUCTION POSSIBILITIES
CURVE

Learning Objectives

- Explain the concept of the production possibilities curve and understand the implications of
its downward slope and bowed-out shape.

- Use the production possibilities model to distinguish between full employment and
situations of idle factors of production and between efficient and inefficient production.

- Understand specialization and its relationship to the production possibilities model and
comparative advantage.

An economy’s factors of production are scarce; they cannot produce an unlimited quantity of goods and
services. A production possibilities curve is a graphical representation of the alternative combinations of
goods and services an economy can produce. It illustrates the production possibilities model. In drawing the
production possibilities curve, we shall assume that the economy can produce only two goods and that the

quantities of factors of production and the technology available to the economy are fixed.

Watch It!

Watch the video Pr
watch?v=06XL__2CDPU) (6 mins)
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@ One or more interactive elements has been excluded from this version of the text. You can view them online

here: https://fecampusontario.pressbooks.pub/laboureconomics/?p=831#0embed-1

Video Source: Jacob Clifford. (2014, August 14). Production possibilities curve review [Video]
YouTube. https://lwww.youtube.com/watch?v=06XL__2CDPU

Constructing a Production Possibilities Curve

To construct a production possibilities curve, we will begin with the case of a hypothetical firm, Alpine
Sports, Inc., a specialized sports equipment manufacturer. Christie Ryder began the business 15 years ago
with a single ski production facility near Killington ski resort in central Vermont. Ski sales grew, and she also
saw demand for snowboards rising—particularly after snowboard competition events were included in the
2002 Winter Olympics in Salt Lake City. She added a second plant in a nearby town. The second plant, while
smaller than the first, was designed to produce snowboards as well as skis. She also modified the first plant so
that it could produce both snowboards and skis. Two years later she added a third plant in another town.
While even smaller than the second plant, the third was primarily designed for snowboard production but

could also produce skis.

We can think of each of Ms. Ryder’s three plants as a miniature economy and analyze them using the
production possibilities model. We assume that the factors of production and technology available to each of

the plants operated by Alpine Sports are unchanged.

Suppose the first plant, Plant 1, can produce 200 pairs of skis per month when it produces only skis. When
devoted solely to snowboards, it produces 100 snowboards per month. It can produce skis and snowboards

simultaneously as well.

The table in Figure 2.6a A Production Possibilities Curve gives three combinations of skis and snowboards
that Plant 1 can produce each month. Combination A involves devoting the plant entirely to ski production;
combination C means shifting all of the plant’s resources to snowboard production; combination B involves
the production of both goods. These values are plotted in a production possibilities curve for Plant 1. The
curve is a downward-sloping straight line, indicating that there is a linear, negative relationship between the

production of the two goods.

Neither skis nor snowboards is an independent or a dependent variable in the production possibilities model;

we can assign either one to the vertical or to the horizontal axis. Here, we have placed the number of pairs of
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skis produced per month on the vertical axis and the number of snowboards produced per month on the

horizontal axis.

The negative slope of the production possibilities curve reflects the scarcity of the plant’s capital and labor.
Producing more snowboards requires shifting resources out of ski production and thus producing fewer skis.
Producing more skis requires shifting resources out of snowboard production and thus producing fewer

snowboards.

The slope of Plant 1’s production possibilities curve measures the rate at which Alpine Sports must give up
ski production to produce additional snowboards. Because the production possibilities curve for Plant 1 is
linear, we can compute the slope between any two points on the curve and get the same result. Between points
A and B, for example, the slope equals —2 pairs of skis/snowboard (equals =100 pairs of skis/50 snowboards).

(9

(Many students are helped when told to read this result as “~2 pairs of skis per snowboard.”) We get the same

value between points B and C, and between points A and C.



2.6 - THE PRODUCTION POSSIBILITIES CURVE | 113

Production
possibilities
curve for plant 1

£ /
(=]
£
@
o
wy
X 100 | ———
o
(o]
e
&
Q
0 50 100
Snowboards
per month

Figure 2.6a. A Production Possibilities
Curve. A Production Possibilities Curve by
University of Minnesota, licensed under CC

Figure 2.6a. A Production Possibilities Curve (Text version)

The table shows the combinations of pairs of skis and snowboards that Plant 1 is capable of producing each

month. These are also illustrated with a production possibilities curve. Notice that this curve is linear, sloping

downward left to right.
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Table 2.6a A Production Possibilities Curve

Points Pairs of skis per month Snowboards per month
A 200 0

B 100 50

C 0 100

To see this relationship more clearly, examine Figure 2.6b The Slope of a Production Possibilities Curve.
Suppose Plant 1 is producing 100 pairs of skis and 50 snowboards per month at point B. Now consider what
would happen if Ms. Ryder decided to produce 1 more snowboard per month. The segment of the curve
around point B is magnified in Figure 2.6b The Slope of a Production Possibilities Curve. The slope between
points B and B'is —2 pairs of skis/snowboard. Producing 1 additional snowboard at point B' requires giving
up 2 pairs of skis. We can think of this as the opportunity cost of producing an additional snowboard at Plant

1. This opportunity cost equals the absolute value of the slope of the production possibilities curve.

200

100

Pairs of skis per month
Pairs of skis per month

0 50 100 48 49 50 51 52 53
Snowboards per month

Snowboards

per month

Figure 2.6b. The Slope of a Production Possibilities Curve. The Slope of a
Production Possibilities Curve by University of Minnesota, licensed under CC
BY-NC-SA 40.

Figure 2.6b. The Slope of a Production Possibilities Curve (Text version)

The table shows the data for Figure 2.6b. The vertical axis is pairs of skis per month and the horizontal axis is

snowboards per month. The slope is linear, trending downwards left to right.
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Table 2.6b. The Slope of a Production Possibilities Curve

Points Pair of skis per month Snowboards per month
B 100 50
B’ 98 51
B” 96 52

The slope of the linear production possibilities curve in Figure 2.6a “A Production Possibilities Curve” is
constant; it is —2 pairs of skis/snowboard. In the section of the curve shown here, the slope can be calculated
between points B and B'. Expanding snowboard production to 51 snowboards per month from S0
snowboards per month requires a reduction in ski production to 98 pairs of skis per month from 100 pairs.
The slope equals —2 pairs of skis/snowboard (that is, it must give up two pairs of skis to free up the resources
necessary to produce one additional snowboard). To shift from B’ to B”, Alpine Sports must give up two
more pairs of skis per snowboard. The absolute value of the slope of a production possibilities curve measures
the opportunity cost of an additional unit of the good on the horizontal axis measured in terms of the

quantity of the good on the vertical axis that must be forgone.

The absolute value of the slope of any production possibilities curve equals the opportunity cost of an
additional unit of the good on the horizontal axis. It is the amount of the good on the vertical axis that must
be given up in order to free up the resources required to produce one more unit of the good on the horizontal
axis. We will make use of this important fact as we continue our investigation of the production possibilities

curve.

Figure 2.6¢ Production Possibilities at Three Plants production possibilities curves for each of the firm’s three
plants. Each of the plants, if devoted entirely to snowboards, could produce 100 snowboards. Plants 2 and 3,
if devoted exclusively to ski production, can produce 100 and SO pairs of skis per month, respectively. The
exhibit gives the slopes of the production possibilities curves for each plant. The opportunity cost of an
additional snowboard at each plant equals the absolute values of these slopes (that is, the number of pairs of

skis that must be given up per snowboard).
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Figure 2.6¢c Production Possibilities at Three Plants. Production Possibilities at Three Plants by

University of Minnesota, licensed under CCBY-NC-SA 4.0.

Figure 2.6¢c Production Possibilities at Three Plants Text Version

The slopes of the production possibilities curves for each plant differ. The steeper the curve, the greater the

opportunity cost of an additional snowboard. Here, the opportunity cost is lowest at Plant 3 and greatest at
Plant 1.

The three tables below outline data for the graphs above. The vertical axis is pairs of skis per month and the

horizontal axis is snowboards per month. Plant 1 has a slope of negative 2, Plant 2 has a slope of negative 1,

Table 2.6c Production Possibilities Plant 1

Points Pairs of skis per month Snowboards per month
A 200 0

B 100 50

C 0 100

Table 2.6d Production Possibilities Plant 2

Points Pairs of skis per month Snowboards per month
D 100 0
E 50 50

F 0 100
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Table 2.6¢e Production Possibilities Plant 3

Points Pairs of skis per month Snowboards per month
G 50 0

H 25 50

I 0 100

The exhibit gives the slopes of the production possibilities curves for each of the firm’s three plants. The
opportunity cost of an additional snowboard at each plant equals the absolute values of these slopes. More
generally, the absolute value of the slope of any production possibilities curve at any point gives the
opportunity cost of an additional unit of the good on the horizontal axis, measured in terms of the number of

units of the good on the vertical axis that must be forgone.

The greater the absolute value of the slope of the production possibilities curve, the greater the opportunity
cost will be. The plant for which the opportunity cost of an additional snowboard is greatest is the plant with
the steepest production possibilities curve; the plant for which the opportunity cost is lowest is the plant with
the flattest production possibilities curve. The plant with the lowest opportunity cost of producing
snowboards is Plant 3; its slope of —0.5 means that Ms. Ryder must give up half a pair of skis in that plant to
produce an additional snowboard. In Plant 2, she must give up one pair of skis to gain one more snowboard.

We have already seen that an additional snowboard requires giving up two pairs of skis in Plant 1.

Watch It!

Watch the video (Production Possibili

free? (https://www.youtube.com/watch?v=PGaDe]-0KzQ) (4 mins)

E One or more interactive elements has been excluded from this version of the text. You can view them online

here: https./fecampusontario.pressbooks.pub/laboureconomics/?p=831#0embed-2

Video Source: Economics Mafia. (2014, June 29). (Production possibility frontier/curve, PPF, PPC)
Why can't things be free?[Video]. YouTube. https://www.youtube.com/watch?v=PGaDe|-0KzQ

Comparative Advantage and the Production Possibilities
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Curve

To construct a combined production possibilities curve for all three plants, we can begin by asking how many
pairs of skis Alpine Sports could produce if it were producing only skis. To find this quantity, we add up the
values at the vertical intercepts of each of the production possibilities curves in Figure 2.6¢ Production
Possibilities at Three Plants. These intercepts tell us the maximum number of pairs of skis each plant can
produce. Plant 1 can produce 200 pairs of skis per month, Plant 2 can produce 100 pairs of skis at per month,
and Plant 3 can produce 50 pairs. Alpine Sports can thus produce 350 pairs of skis per month if it devotes its

resources exclusively to ski production. In that case, it produces no snowboards.

Now suppose the firm decides to produce 100 snowboards. That will require shifting one of its plants out of
ski production. Which one will it choose to shift? The sensible thing for it to do is to choose the plant in
which snowboards have the lowest opportunity cost—Plant 3. It has an advantage not because it can produce
more snowboards than the other plants (all the plants in this example are capable of producing up to 100
snowboards per month) but because it is the least productive plant for making skis. Producing a snowboard

in Plant 3 requires giving up just half a pair of skis.

Economists say that an economy has a comparative advantage in producing a good or service if the
opportunity cost of producing that good or service is lower for that economy than for any other. Plant 3 has a
comparative advantage in snowboard production because it is the plant for which the opportunity cost of
additional snowboards is lowest. To put this in terms of the production possibilities curve, Plant 3 has a
comparative advantage in snowboard production (the good on the horizontal axis) because its production

possibilities curve is the flattest of the three curves.
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Figure 2.6d. The Combined Production Possibilities Curve for

Alpine Sports. Th

mbined Pr ion Possibiliti rve for Alpin

Sports by University of Minnesota, licensed under CC BY-N-SA 4.0.

The curve shown combines the production possibilities curves for each plant. At point A, Alpine Sports

produces 350 pairs of skis per month and no snowboards. If the firm wishes to increase snowboard

production, it will first use Plant 3, which has a comparative advantage in snowboards.

Plant 3’s comparative advantage in snowboard production makes a crucial point about the nature of

comparative advantage. It need not imply that a particular plant is especially good at an activity. In our

example, all three plants are equally good at snowboard production. Plant 3, though, is the least efficient of

the three in ski production. Alpine thus gives up fewer skis when it produces snowboards in Plant 3.

Comparative advantage thus can stem from a lack of efficiency in the production of an alternative good rather

than a special proficiency in the production of the first good.

The combined production possibilities curve for the firm’s three plants is shown in a class="xref”
href="#fig2_5">Figure 2.6d The Combined Production Possibilities Curve for Alpine Sports. We begin at

point A, with all three plants producing only skis. Production totals 350 pairs of skis per month and zero

snowboards. If the firm were to produce 100 snowboards at Plant 3, ski production would fall by 50 pairs per

month (recall that the opportunity cost per snowboard at Plant 3 is half a pair of skis). That would bring ski
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production to 300 pairs, at point B. If Alpine Sports were to produce still more snowboards in a single
month, it would shift production to Plant 2, the facility with the next-lowest opportunity cost. Producing
100 snowboards at Plant 2 would leave Alpine Sports producing 200 snowboards and 200 pairs of skis per
month, at point C. If the firm were to switch entirely to snowboard production, Plant 1 would be the last to
switch because the cost of each snowboard there is 2 pairs of skis. With all three plants producing only
snowboards, the firm is at point D on the combined production possibilities curve, producing 300

snowboards per month and no skis.

Notice that this production possibilities curve, which is made up of linear segments from each assembly
plant, has a bowed-out shape; the absolute value of its slope increases as Alpine Sports produces more and
more snowboards. This is a result of transferring resources from the production of one good to another
according to comparative advantage. We shall examine the significance of the bowed-out shape of the curve in

the next section.

The Law of Increasing Opportunity Cost

We see in Figure 2.6d The Combined Production Possibilities Curve for Alpine Sports that, beginning at
point A and producing only skis, Alpine Sports experiences higher and higher opportunity costs as it

produces more snowboards. The fact that the opportunity cost of additional snowboards increases as the firm
produces more of them is a reflection of an important economic law. The law of increasing opportunity cost
holds that as an economy moves along its production possibilities curve in the direction of producing more of

a particular good, the opportunity cost of additional units of that good will increase.

We have seen the law of increasing opportunity cost at work traveling from point A toward point D on the
production possibilities curve in Figure 2.6d The Combined Production Possibilities Curve for Alpine
Sports. The opportunity cost of each of the first 100 snowboards equals half a pair of skis; each of the next
100 snowboards has an opportunity cost of 1 pair of skis, and each of the last 100 snowboards has an
opportunity cost of 2 pairs of skis. The law also applies as the firm shifts from snowboards to skis. Suppose it
begins at point D, producing 300 snowboards per month and no skis. It can shift to ski production ata
relatively low cost at first. The opportunity cost of the first 200 pairs of skis is just 100 snowboards at Plant 1,
a movement from point D to point C, or 0.5 snowboards per pair of skis. We would say that Plant 1 has a
comparative advantage in ski production. The next 100 pairs of skis would be produced at Plant 2, where
snowboard production would fall by 100 snowboards per month. The opportunity cost of skis at Plant 2 is 1
snowboard per pair of skis. Plant 3 would be the last plant converted to ski production. There, 50 pairs of skis

could be produced per month at a cost of 100 snowboards, or an opportunity cost of 2 snowboards per pair

of skis.

The bowed-out production possibilities curve for Alpine Sports illustrates the law of increasing opportunity
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cost. Scarcity implies that a production possibilities curve is downward sloping; the law of increasing

opportunity cost implies that it will be bowed out, or concave, in shape.

The bowed-out curve of Figure 2.6d The Combined Production Possibilities Curve for Alpine
Sports becomes smoother as we include more production facilities. Suppose Alpine Sports expands to 10

plants, each with a linear production possibilities curve. Panel (a) of Figure 2.6e Production Possibilities for
the Economy shows the combined curve for the expanded firm, constructed as we did in Figure 2.6d The
Combined Production Possibilities Curve for Alpine Sports. This production possibilities curve includes 10
linear segments and is almost a smooth curve. As we include more and more production units, the curve will
become smoother and smoother. In an actual economy, with a tremendous number of firms and workers, it is
easy to see that the production possibilities curve will be smooth. We will generally draw production
possibilities curves for the economy as smooth, bowed-out curves, like the one in Panel (b). This production
possibilities curve shows an economy that produces only skis and snowboards. Notice the curve still has a
bowed-out shape; it still has a negative slope. Notice also that this curve has no numbers. Economists often
use models such as the production possibilities model with graphs that show the general shapes of curves but

that do not include specific numbers.

Panel (a)
: Panel (b)
1,000 Plant 3 C
Plant 2
£ 800
5 =
: :
S 600 €
= Production o
- possibilities < Production
E 400 curve for 10 % possibilities
= plants Plant 1 o curve for
& 900 o an economy
0 200 400 600 800 1,000 Snowboards per month
Snowboards per month
Figure 2.6e. Production Possibilities for the Economy. Pr ion Possibilities for the Economy by

University of Minnesota, licensed under CCBY- NC-SA 4.0.

As we combine the production possibilities curves for more and more units, the curve becomes smoother. It
retains its negative slope and bowed-out shape. In Panel (a) we have a combined production possibilities curve
for Alpine Sports, assuming that it now has 10 plants producing skis and snowboards. Even though each of

the plants has a linear curve, combining them according to comparative advantage, as we did with 3 plants in
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Figure 2.6d The Combined Production Possibilities Curve for Alpine Sports, produces what appears to be a

smooth, nonlinear curve, even though it is made up of linear segments. In drawing production possibilities
curves for the economy, we shall generally assume they are smooth and “bowed out,” as in Panel (b). This

curve depicts an entire economy that produces only skis and snowboards.

Movements Along the Production Possibilities Curve

We can use the production possibilities model to examine choices in the production of goods and services. In
applying the model, we assume that the economy can produce two goods, and we assume that technology and
the factors of production available to the economy remain unchanged. In this section, we shall assume that
the economy operates on its production possibilities curve so that an increase in the production of one good

in the model implies a reduction in the production of the other.

We shall consider two goods and services: national security and a category we shall call “all other goods and
services.” This second category includes the entire range of goods and services the economy can produce, aside
from national defense and security. Clearly, the transfer of resources to the effort to enhance national security
reduces the quantity of other goods and services that can be produced. In the wake of the 9/11 attacks in
2001, nations throughout the world increased their spending for national security. This spending took a
variety of forms. One, of course, was increased defense spending. Local and state governments also increased
spending in an effort to prevent terrorist attacks. Airports around the world hired additional agents to inspect

luggage and passengers.

The increase in resources devoted to security meant fewer “other goods and services” could be produced. In
terms of the production possibilities curve in Figure 2.6f Spending More for Security, the choice to produce
more security and less of other goods and services means a movement from A to B. Of course, an economy
cannot really produce security; it can only attempt to provide it. The attempt to provide it requires resources;

itis in that sense that we shall speak of the economy as “producing” security.
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Figure 2.6f Spending More for Security. Spending

More for Security by University of Minnesota, licensed
under CCBY-NC-SA 4.0.

Here, an economy that can produce two categories of goods, security and “all other goods and services,”
begins at point A on its production possibilities curve. The economy produces Sa units of security and Oa
units of all other goods and services per period. A movement from A to B requires shifting resources out of
the production of all other goods and services and into spending on security. The increase in spending on
security, to Sa units of security per period, has an opportunity cost of reduced production of all other goods

and services. Production of all other goods and services falls by Oa — Og units per period.

At point A, the economy was producing Sa units of security on the vertical axis—defense services and various
forms of police protection—and Oa units of other goods and services on the horizontal axis. The decision to
devote more resources to security and less to other goods and services represents the choice we discussed in
the chapter introduction. In this case we have categories of goods rather than specific goods. Thus, the
economy chose to increase spending on security in the effort to defeat terrorism. Since we have assumed that
the economy has a fixed quantity of available resources, the increased use of resources for security and national

defense necessarily reduces the number of resources available for the production of other goods and services.

The law of increasing opportunity cost tells us that, as the economy moves along the production possibilities
curve in the direction of more of one good, its opportunity cost will increase. We may conclude that, as the
economy moved along this curve in the direction of greater production of security, the opportunity cost of

the additional security began to increase. That is because the resources transferred from the production of
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other goods and services to the production of security had a greater and greater comparative advantage in

producing things other than security.

The production possibilities model does not tell us where on the curve a particular economy will operate.
Instead, it lays out the possibilities facing the economy. Many countries, for example, chose to move along
their respective production possibilities curves to produce more security and national defense and less of all
other goods in the wake of 9/11. We will see in the chapter on demand and supply how choices about what to

produce are made in the marketplace.

Producing on Versus Producing Inside the Production
Possibilities Curve

An economy that is operating inside its production possibilities curve could, by moving onto it, produce
more of all the goods and services that people value, such as food, housing, education, medical care, and
music. Increasing the availability of these goods would improve the standard of living. Economists conclude

that it is better to be on the production possibilities curve than inside it.

Two things could leave an economy operating at a point inside its production possibilities curve. First, the
economy might fail to use fully the resources available to it. Second, it might not allocate resources on the
basis of comparative advantage. In either case, production within the production possibilities curve implies

the economy could improve its performance.

|dle Factors of Production

Suppose an economy fails to put all its factors of production to work. Some workers are without jobs, some
buildings are without occupants, some fields are without crops. Because an economy’s production
possibilities curve assumes the full use of the factors of production available to it, the failure to use some

factors results in a level of production that lies inside the production possibilities curve.

If all the factors of production that are available for use under current market conditions are being utilized,
the economy has achieved full employment. An economy cannot operate on its production possibilities curve

unless it has full employment.
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Figure 2.6g Idle Factors and Production. |dle Factors and
Production by University of Minnesota, licensed under CC
BY-NC-SA 4.0.

Figure 2.6g Idle Factors and Production Text Version

The vertical axis is units of food per period and the horizontal axis is units of clothing per period. There is a
downward arched curve from left to right. Point A occurs along the production possibilities curve. Point B
occurs shift to the left and downward and does not occur on the production possibilities curve. The
production possibilities curve shown suggests an economy that can produce two goods, food and clothing. As
a result of a failure to achieve full employment, the economy operates at a point such as B, producing Fg units
of food and Cg units of clothing per period. Putting its factors of production to work allows a move to the

production possibilities curve, to a point such as A. The production of both goods rises.

Figure 2.6g “Idle Factors and Production” shows an economy that can produce food and clothing. If it
chooses to produce at point A, for example, it can produce Fa units of food and Ca units of clothing. Now
suppose that a large fraction of the economy’s workers lose their jobs, so the economy no longer makes full
use of one factor of production: labor. In this example, production moves to point B, where the economy
produces less food (£8) and less clothing (Cg) than at point A. We often think of the loss of jobs in terms of
the workers; they have lost a chance to work and to earn income. But the production possibilities model

points to another loss: goods and services the economy could have produced that are not being produced.
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Inefficient Production

Now suppose Alpine Sports is fully employing its factors of production. Could it still operate inside its
production possibilities curve? Could an economy that is using all its factors of production still produce less
than it could? The answer is “Yes,” and the key lies in comparative advantage. An economy achieves a point
on its production possibilities curve only if it allocates its factors of production on the basis of comparative

advantage. If it fails to do that, it will operate inside the curve.

Suppose that, as before, Alpine Sports has been producing only skis. With all three of its plants producing
skis, it can produce 350 pairs of skis per month (and no snowboards). The firm then starts producing
snowboards. This time, however, imagine that Alpine Sports switches plants from skis to snowboards in
numerical order: Plant 1 first, Plant 2 second, and then Plant 3. Figure 2.6h “Efficient Versus Inefficient
Production” illustrates the result. Instead of the bowed-out production possibilities curve ABCD, we get a
bowed-in curve, AB'C'D. Suppose that Alpine Sports is producing 100 snowboards and 150 pairs of skis at
point B'. Had the firm based its production choices on comparative advantage, it would have switched Plant 3
to snowboards and then Plant 2, so it could have operated at a point such as C. It would be producing more
snowboards and more pairs of skis—and using the same quantities of factors of production it was using at B'.
Had the firm based its production choices on comparative advantage, it would have switched Plant 3 to
snowboards and then Plant 2, so it would have operated at point C. It would be producing more snowboards
and more pairs of skis—and using the same quantities of factors of production it was using at B". When an
economy is operating on its production possibilities curve, we say that it is engaging in efficient production. If
it is using the same quantities of factors of production but is operating inside its production possibilities
curve, it is engaging in inefficient production. Inefficient production implies that the economy could be

producing more goods without using any additional labor, capital, or natural resources.
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Figure 2.6h Efficient Versus Inefficient Production. Efficient Versus
Inefficient Production by University of Minnesota, licensed under CC
BY-NC-SA 40.

Figure 2.6h Efficient Versus Inefficient Production Text Version

The graph has a vertical axis pairs of skis per month and horizontal axis snowboards per month and depicts 2
lines: the efficient production and inefficient production.

Now suppose that, to increase snowboard production, it transfers plants in numerical order: Plant 1 first,
then Plant 2, and finally Plant 3. The inefficient production starts with Plant 1 at Point A (350 pairs of skis, 0
snowboards), then Plant 2 at Point B’ (150 pairs of skis, 100 snowboards) then Plant 3 at Point C’ (50 pairs of
skis, 200 snowboards) ending at Point D (0 pairs of skis, 300 snowboards). The result is the bowed-in curve
AB'CD.

The efficient production is an arching curve that slopes downward left to right. It connects Plant 3 from
point A (350 pairs of skis, 0 snowboards) to Plant 2 at Point B (300 pairs of skis, 100 snowboards) and
connects with Plant 1 at Point C (200 pairs of skis, 200 snowboards) and ends at Point D (0 pairs of skis, 300
snowboards). Production on the production possibilities curve ABCD requires that factors of production be

transferred according to comparative advantage.
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When factors of production are allocated on a basis other than comparative advantage, the result is inefhcient
production. Suppose Alpine Sports operates the three plants we examined in Figure 2.6¢ “Production
Possibilities at Three Plants”. Suppose further that all three plants are devoted exclusively to ski production;
the firm operates at A. Now suppose that, to increase snowboard production, it transfers plants in numerical
order: Plant 1 first, then Plant 2, and finally Plant 3. The result is the bowed-in curve AB'C'D. Production on
the production possibilities curve ABCD requires that factors of production be transferred according to
comparative advantage.

Points on the production possibilities curve thus satisfy two conditions: the economy is making full use of its
factors of production, and it is making efficient use of its factors of production. If there are idle or
inefficiently allocated factors of production, the economy will operate inside the production possibilities
curve. Thus, the production possibilities curve not only shows what can be produced; it provides insight into
how goods and services should be produced. It suggests that to obtain efficiency in production, factors of
production should be allocated on the basis of comparative advantage. Further, the economy must make full

use of its factors of production if it is to produce the goods and services it is capable of producing.

Specialization

The production possibilities model suggests that specialization will occur. Specialization implies that an
economy is producing the goods and services in which it has a comparative advantage. If Alpine Sports selects
point C in Figure 2.6h Efficient Versus Inefficient Production, for example, it will assign Plant 1 exclusively to

ski production and Plants 2 and 3 exclusively to snowboard production.

Such specialization is typical in an economic system. Workers, for example, specialize in particular fields in
which they have a comparative advantage. People work and use the income they earn to buy—perhaps
import—goods and services from people who have a comparative advantage in doing other things. The result

is a far greater quantity of goods and services than would be available without this specialization.

Think about what life would be like without specialization. Imagine that you are suddenly completely cut oft
from the rest of the economy. You must produce everything you consume; you obtain nothing from anyone
else. Would you be able to consume what you consume now? Clearly not. It is hard to imagine that most of us

could even survive in such a setting. The gains we achieve through specialization are enormous.

Nations specialize as well. Much of the land in the United States has a comparative advantage in agricultural
production and is devoted to that activity. Hong Kong, with its huge population and tiny endowment of
land, allocates virtually none of its land to agricultural use; that option would be too costly. Its land is devoted

largely to nonagricultural use.
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Watch it!

Watch the video ialization and Trade: Crash rse Economi
https://www. m/watch?v=NI9TLDIPVcs) (9 mins)

here: https; m ntario.pr Ks. . reconomics/?p=831#oem

a One or more interactive elements has been excluded from this version of the text. You can view them online

Video Source: CrashCourse. (2015, July 15).Specialization and Trade: Crash Course Economics #2
[Video]. YouTube. https://www.youtube.com/watch?v=NISTLDIPVcs

Key Takeaways

- A production possibilities curve shows the combinations of two goods an economy is
capable of producing.

« The downward slope of the production possibilities curve is an implication of scarcity.

« The bowed-out shape of the production possibilities curve results from allocating resources
based on comparative advantage. Such an allocation implies that the law of increasing
opportunity cost will hold.

- An economy that fails to make full and efficient use of its factors of production will operate
inside its production possibilities curve.

- Specialization means that an economy is producing the goods and services in which it has a
comparative advantage.
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Try It!

Suppose a manufacturing firm is equipped to produce radios or calculators. It has two plants, Plant
R and Plant S, at which it can produce these goods. Given the labor and the capital available at both
plants, it can produce the combinations of the two goods at the two plants shown.

Output per day, Plant S
Combination Calculators Radios
D 50 0
18 25 S0
F 0 100

Put calculators on the vertical axis and radios on the horizontal axis. Draw the production
possibilities curve for Plant R. On a separate graph, draw the production possibilities curve for Plant
S. Which plant has a comparative advantage in calculators? In radios? Now draw the combined
curves for the two plants. Suppose the firm decides to produce 100 radios. Where will it produce
them? How many calculators will it be able to produce? Where will it produce the calculators?

Check your Answer
Plant R Plant S PlantsR+S

150 150 f 150 &
125 S 1250 125
© © ©
ke © o M
5 100 = 100 5 100
Q Q Q.
5 75 5 75 5 75
= kS kE
32 50 2 50 g 50
(] © ©
() V) o]

25 25 25

0 25 50 75 100 125 150 0 25 50 75 100 125 150 0 25 50 75 100 125 150
Radios per day Radios per day Radios per day

Figure by University of Minnesota, licensed under CCBY-NC-SA 4.0
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Answer to Try It! Problem Figure 2.11 Text Version

Figure depicts three separate graphs: the production possibilities curves for Plant R and Plant S,
along with the combined curve for both plants (Plant R+S). All three graphs have the vertical axis
calculators per day and the horizontal axis radios per day.

Plant R has a comparative advantage in producing calculators. It has a straight steep downward
sloping curve left to right starting from Point R1 (100 calculators, 0 radios) going through Point R2
(50 calculators, 25 radios) and ending at Point R3 (O calculators, 50 radios).

Plant S has a comparative advantage in producing radios, so if the firm goes from producing 150
calculators and no radios to producing 100 radios it will produce them at Plant S. It has a straight
gradual downward sloping curve left to right starting from Point S1 (50 calculators, O radios) going
through Point S2 (25 calculators, 50 radios) and ending at Point S3 (O calculators, 100 radios).

In the production possibilities curve for both plants, the firm would be at M, producing 100
calculators at Plant R. Plant R is the first part and then Plant S is the second part. Plant R occurs
first in the first part of the production possibilities curve gradually sloping straight from Point RS1
(150 calculators, O radios) going through Point RS2 (125 calculators, 50 radios) and ending at Point
M (100 calculators, 100 radios). Plant S occurs next continuing from Point M (100 calculators, 100
radios) going through Point RS3 (50 calculators, 125 radios) and ending at Point RS4 (O calculators,
150 radios). This part of the curve has a steeper straight downward sloping curve.

Figure 2.11 (seen above) depicts the production possibilities curves for the two plants are shown,
along with the combined curve for both plants. Plant R has a comparative advantage in producing
calculators. Plant S has a comparative advantage in producing radios, so if the firm goes from
producing 150 calculators and no radios to producing 100 radios it will produce them at Plant S. In
the production possibilities curve for both plants, the firm would be at M, producing 100 calculators
at Plant R.
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Case in Point: The Cost of the Great Depression

AMERICAN &
UNION

Figure 2.6i. Crowd at New York's American Union Bank during a bank run early in the
Great Depression. The Bank opened in 1917 and went out of business on June 30, 1931.

row New York's American Union Bank durin nk run early in the Gr
Depression [National Archives Photo, NLR-PHOCO-A-7420(1007)] archived by National
Archives, licensed under Public Domain.

The U.S. economy looked very healthy in the beginning of 1929. It had enjoyed seven years of
dramatic growth and unprecedented prosperity. Its resources were fully employed:; it was operating
quite close to its production possibilities curve. In the summer of 1929, however, things started
going wrong. Production and employment fell. They continued to fall for several years. By 1933,
more than 25% of the nation’s workers had lost their jobs. Production had plummeted by almost
30%. The economy had moved well within its production possibilities curve.Output began to grow
after 1933, but the economy continued to have vast numbers of idle workers, idle factories, and idle
farms. These resources were not put back to work fully until 1942, after the U.S. entry into World
War Il demanded mobilization of the economy’s factors of production. Between 1929 and 1942, the
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economy produced 25% fewer goods and services than it would have if its resources had been fully
employed. That was a loss, measured in today’s dollars, of well over $3 trillion. In material terms,
the forgone output represented a greater cost than the United States would ultimately spend in
World War II. The Great Depression was a costly experience indeed.

Key Concepts & Summary

A production possibilities curve shows the combinations of two goods an economy is capable of
producing. The downward slope of the production possibilities curve is an implication of scarcity.
The bowed-out shape of the production possibilities curve results from allocating resources based
on comparative advantage. Such an allocation implies that the law of increasing opportunity cost
will hold. An economy that fails to make full and efficient use of its factors of production will
operate inside its production possibilities curve. Specialization means that an economy is producing
the goods and services in which it has a comparative advantage.
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2.7 - APPLICATIONS OF THE PRODUCTION
POSSIBILITIES MODEL

Learning Objectives

- Define economic growth in terms of the production possibilities model and discuss factors
that make such growth possible.

- Explain the classification of economic systems, the role of government in different economic
systems, and the strengths and weaknesses of different systems.

The production possibilities curve gives us a model of an economy. The model provides powerful insights
about the real world, insights that help us to answer some important questions: What determines the rate at
which production will increase over time? What is the role of economic freedom in the economy? In this
section we explore applications of the model to questions of economic growth and the choice of an economic

system.

Economic Growth

An increase in the physical quantity or in the quality of factors of production available to an economy or a
technological gain will allow the economy to produce more goods and services; it will shift the economy’s
production possibilities curve outward. The process through which an economy achieves an outward shift in
its production possibilities curve is called economic growth. An outward shift in a production possibilities
curve is illustrated in Figure 2.7a “Economic Growth and the Production Possibilities Curve”. In Panel (a), a
point such as N is not attainable; it lies outside the production possibilities curve. Growth shifts the curve

outward, as in Panel (b), making previously unattainable levels of production possible.
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Figure 2.7a Economic Growth and the Production Possibilities Curve. In the first graph, Panel (a), a
point such as N is not attainable; it lies outside the production possibilities curve. The second graph shows
growth that shifts the curve outward, as in Panel (b), making previously unattainable levels of production
possible. Economic Growth and the Pr ion Possibiliti rve by University of Minnesota, licensed

under CCBY-NC-SA 4.0.

Figure 2.7a Economic Growth and the Production Possibilities Curve (Text version)

Figure 2.7a depits two graphs, both have a vertical axis of Units of goods A per period and a horizontal axis

Units of good B per period.

Panel A, has a downward sloping convex curve which slopes from left to right starting midway up the vertical
axis at Point Q goes through Point M and ending at R on the horizontal axis. Point N lays outside and above

the curve; therefore, a point such as N is not attainable as it lies outside the production possibilities curve.

Panel B shows growth that shifts the curve outward, making previously unattainable levels of production
possible. Panel B is the same graph as Panel A but depicts the curve shifting outwards to obtain Point N. The
curve shifts outward: Point Q shifts upwards to Point S, Point M shift to Point N and Point R shift to the left

to Point T.

An economy capable of producing two goods, A and B, is initially operating at point M on production
possibilities curve OMR in Panel (a). Given this production possibilities curve, the economy could not
produce a combination such as shown by point N, which lies outside the curve. An increase in the factors of
production available to the economy would shift the curve outward to SNT, allowing the choice of a point

such as N, at which more of both goods will be produced.
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The Sources of Economic Growth

Economic growth implies an outward shift in an economy’s production possibilities curve. Recall that when
we draw such a curve, we assume that the quantity and quality of the economy’s factors of production and its
technology are unchanged. Changing these will shift the curve. Anything that increases the quantity or
quality of the factors of production available to the economy or that improves the technology available to the

economy contributes to economic growth.

Consider, for example, the dramatic gains in human capital that have occurred in the United States since the
beginning of the past century. In 1900, about 3.5% of U.S. workers had completed a high school education.
By 2006, that percentage rose almost to 92. Fewer than 1% of the workers in 1900 had graduated from college;
as late as 1940 only 3.5% had graduated from college. By 2006, nearly 32% had graduated from college. In
addition to being better educated, today’s workers have received more and better training on the job. They

bring far more economically useful knowledge and skills to their work than did workers a century ago.

Moreover, the technological changes that have occurred within the past 100 years have greatly reduced the
time and effort required to produce most goods and services. Automated production has become
commonplace. Innovations in transportation (automobiles, trucks, and airplanes) have made the movement
of goods and people cheaper and faster. A dizzying array of new materials is available for manufacturing. And
the development of modern information technology—including computers, software, and communications
equipment—that seemed to proceed at breathtaking pace especially during the final years of the last century

and continuing to the present has transformed the way we live and work.

Look again at the technological changes of the last few years described in the Case in Point on advances in
technology. Those examples of technological progress through applications of computer technology—from
new ways of mapping oil deposits to new methods of milking cows—helped propel the United States and
other economies to dramatic gains in the ability to produce goods and services. They have helped shift the

countries’ production possibilities curve outward. They have helped fuel economic growth.

Waiting for Growth

One key to growth is, in effect, the willingness to wait, to postpone current consumption in order to enhance
future productive capability. When Stone Age people fashioned the first tools, they were spending time
building capital rather than engaging in consumption. They delayed current consumption to enhance their

future consumption; the tools they made would make them more productive in the future.

Resources society could have used to produce consumer goods are being used to produce new capital goods

and new knowledge for production instead—all to enhance future production. An even more important
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source of growth in many nations has been increased human capital. Increases in human capital often require
the postponement of consumption. If you are a college student, you are engaged in precisely this effort. You
are devoting time to study that could have been spent working, earning income, and thus engaging in a higher
level of consumption. If you are like most students, you are making this choice to postpone consumption

because you expect it will allow you to earn more income, and thus enjoy greater consumption, in the future.

Think of an economy as being able to produce two goods, capital and consumer goods (those destined for
immediate use by consumers). By focusing on the production of consumer goods, the people in the economy
will be able to enjoy a higher standard of living today. If they reduce their consumption—and their standard
of living—today to enhance their ability to produce goods and services in the future, they will be able to shift
their production possibilities curve outward. That may allow them to produce even more consumer goods. A

decision for greater growth typically involves the sacrifice of present consumption.

Arenas for Choice: A Comparison of Economic Systems

Under what circumstances will a nation achieve efficiency in the use of its factors of production? The
discussion above suggested that Christie Ryder would have an incentive to allocate her plants efficiently
because by doing so she could achieve greater output of skis and snowboards than would be possible from
inefficient production. But why would she want to produce more of these two goods—or of any goods? Why

would decision makers throughout the economy want to achieve such efficiency?

Economists assume that privately owned firms seek to maximize their profits. The drive to maximize profits
will lead firms such as Alpine Sports to allocate resources efficiently to gain as much production as possible
from their factors of production. But whether firms will seek to maximize profits depends on the nature of

the economic system within which they operate.

Classifying Economic Systems

Each of the world’s economies can be viewed as operating somewhere on a spectrum between market
capitalism and command socialism. In a market capitalist economy, resources are generally owned by private
individuals who have the power to make decisions about their use. A market capitalist system is often referred
to as a free enterprise economic system. In a command socialist economy, the government is the primary
owner of capital and natural resources and has broad power to allocate the use of factors of production.
Between these two categories lie mixed economies that combine elements of market capitalist and of

command socialist economic systems.

No economy represents a pure case of either market capitalism or command socialism. To determine where
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an economy lies between these two types of systems, we evaluate the extent of government ownership of
capital and natural resources and the degree to which government is involved in decisions about the use of

factors of production.

Figure 2.7b “Economic Systems” suggests the spectrum of economic systems. Market capitalist economies lie
toward the left end of this spectrum; command socialist economies appear toward the right. Mixed economies
lie in between. The market capitalist end of the spectrum includes countries such as the United States, the
United Kingdom, and Canada. Hong Kong, though now part of China, has a long history as a market
capitalist economy and is generally regarded as operating at the market capitalist end of the spectrum.

Countries at the command socialist end of the spectrum include North Korea and Cuba.

Market y Mixed Command
capitalist : ' socialist
economies economies

economies

Figure 2.7b Economic Systems. Economic Systems by University of Minnesota, licensed under CC
BY-NC-SA 4.0.

Some European economies, such as France, Germany, and Sweden, have a sufficiently high degree of
regulation that we consider them as operating more toward the center of the spectrum. Russia and China,
which long operated at the command socialist end of the spectrum, can now be considered mixed economies.
Most economies in Latin America once operated toward the right end of the spectrum. While their
governments did not exercise the extensive ownership of capital and natural resources that are one
characteristic of command socialist systems, their governments did impose extensive regulations. Many of
these nations are in the process of carrying out economic reforms that will move them further in the direction

of market capitalism.

The global shift toward market capitalist economic systems that occurred in the 1980s and 1990s was in large
part the result of three important features of such economies. First, the emphasis on individual ownership
and decision-making power has generally yielded greater individual freedom than has been available under
command socialist or some more heavily regulated mixed economic systems that lie toward the command
socialist end of the spectrum. People seeking political, religious, and economic freedom have thus gravitated
toward market capitalism. Second, market economies are more likely than other systems to allocate resources
on the basis of comparative advantage. They thus tend to generate higher levels of production and income
than do other economic systems. Third, market capitalist-type systems appear to be the most conducive to

entrepreneurial activity.

Suppose Christie Ryder had the same three plants we considered earlier in this chapter but was operating in a
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mixed economic system with extensive government regulation. In such a system, she might be prohibited
from transferring resources from one use to another to achieve the gains possible from comparative
advantage. If she were operating under a command socialist system, she would not be the owner of the plants
and thus would be unlikely to profit from their efficient use. If that were the case, there is no reason to believe
she would make any effort to assure the efficient use of the three plants. Generally speaking, it is economies
toward the market capitalist end of the spectrum that offer the greatest inducement to allocate resources on
the basis of comparative advantage. They tend to be more productive and to deliver higher material standards

of living than do economies that operate at or near the command socialist end of the spectrum.

Government in a Market Economy

The production possibilities model provides a menu of choices among alternative combinations of goods and

services. Given those choices, which combinations will be produced?

In a market economy, this question is answered in large part through the interaction of individual buyers and
sellers. As we have already seen, government plays a role as well. It may seek to encourage greater consumption
of some goods and discourage consumption of others. In the United States, for example, taxes imposed on
cigarettes discourage smoking, while special treatment of property taxes and mortgage interest in the federal
income tax encourages home ownership. Government may try to stop the production and consumption of
some goods altogether, as many governments do with drugs such as heroin and cocaine. Government may
supplement the private consumption of some goods by producing more of them itself, as many U.S. cities do
with golf courses and tennis courts. In other cases, there may be no private market for a good or service at all.
In the choice between security and defense versus all other goods and services outlined at the beginning of this

chapter, government agencies are virtually the sole providers of security and national defense.

All nations also rely on government to provide defense, enforce laws, and redistribute income. Even market
economies rely on government to regulate the activities of private firms, to protect the environment, to
provide education, and to produce a wide range of other goods and services. Government’s role may be

limited in a market economy, but it remains fundamentally important.
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Key Takeaways

« The ideas of comparative advantage and specialization suggest that restrictions on
international trade are likely to reduce production of goods and services.

- Economic growth is the result of increasing the quantity or quality of an economy’s factors of
production and of advances in technology.

- Policies to encourage growth generally involve postponing consumption to increase capital
and human capital.

« Market capitalist economies have generally proved more productive than mixed or command
socialist economies.

« Government plays a crucial role in any market economy.

Draw a production possibilities curve for an economy that can produce two goods, CD players and

jackets. You do not have numbers for this one—just draw a curve with the usual bowed-out shape.
Put the quantity of CD players per period on the vertical axis and the quantity of jackets per period
on the horizontal axis. Now mark a point A on the curve you have drawn; extend dotted lines from
this point to the horizontal and vertical axes. Mark the initial quantities of the two goods as CDA
and JA, respectively. Explain why, in the absence of economic growth, an increase in jacket
production requires a reduction in the production of CD players. Now show how economic growth
could lead to an increase in the production of both goods.

Check your Answers
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Panel (a) Panel (b)

Quantity of CDs per period
Quantity of CDs per period

A
Quantity of jackets per period Quantity of jackets per period

Figure 2.7c. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

Your first production possibilities curve should resemble the one in Panel (a). Starting at point A, an
increase in jacket production requires a move down and to the right along the curve, as shown by
the arrow, and thus a reduction in the production of CD players. Alternatively, if there is economic
growth, it shifts the production possibilities curve outward, as in Panel (b). This shift allows an
increase in production of both goods, as suggested by the arrow.

Figure 2.7c Answer to Try it! Problem Text Version
Figure 2.7c depicts two graphs that have the horizontal axis Quantity of CDs per period and a
vertical axis Quantity of jackets per period.

Panel A depicts a downward sloping convex curve which slopes from left to right, intersecting
Point A is located at (JA, CDA). Starting at point A, an increase in jacket production requires a move
down and to the right along the curve (shown downward arrow) and thus a reduction in the
production of CD players.

Panel B depicts the same base figure as Panel A, a downward sloping convex curve which slopes
from left to right, intersecting Point A is located at (JA, CDA). The curve shifts outward from Point
A, shifting from left to right (shown by arrow pointing left to right).
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Case in Point: The European Union and the Production
Possibilities Curve

Figure 2.7d. Found euros by Dana McMahan,
licensed under CCBY-NC?2.0.

Formed by the Maastricht Treaty of 1993, The European Union represents one of the boldest efforts
of our time to exploit the theory of comparative advantage. The Treaty sought to eliminate all trade
barriers between the European Union’s members. It established a European Parliament and a
European Central Bank. The Bank introduced the euro in 1999, a currency that replaced national
currencies such as the German deutsche mark and the French franc. At first, the euro was used only
for transactions between banks. 320 million people in 15 EU nations (Austria, Belgium, Cyprus,
Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, the Netherlands, Portugal,
Slovenia, and Spain) used the euro by 2008. While the dollar continues to be more widely used, the
total value of euros in circulation exceeds that of dollars.

The movement toward European integration can be dated back more than half a century. In 1950,
just five years after a war that had devastated much of the world, Robert Schuman, the French
Minister of Foreign Affairs, proposed a union between France and Germany to cooperate in the
production of iron and steel. In the context of the time, Schuman'’s proposal was a radical one.
World War Il had begun with Germany's attempt to seize control of Europe—and ultimately the
world. Japan and Italy joined Germany in this effort. Germany had captured France; France had
been liberated in 1944 by the Allied invasion in Normandy. The proposal for cooperation between
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two countries that had been the most bitter of enemies was a revolutionary one. Schuman’s
speech, delivered on May 9, 1950, is celebrated throughout Europe as “Europe Day.”

In effect, the European Union has created an entity very much like the United States. Countries
within the European Union retain their own languages and cultural differences, but they have
ceded a remarkable degree of sovereignty to the Union. Members of the European Union can trade
as freely with each other as can states within the United States. Just as the U.S. Constitution
prohibits states from restricting trade with other states, the European Union has dismantled all
forms of restrictions that countries within the Union used to impose on one another. Just as
restrictions on specialization among Ms. Ryder’s plants in Alpine Sports would have forced it to
operate inside its production possibilities curve, restrictions that had existed among members of
the European Union once put the members of the Union inside their collective production
possibilities curve.

The experiment appears to have been a success. Trade among member nations has expanded
sharply. A study by Carmen Diaz Mora, an economist at the University of Castilla-La Mancha in
Spain, found that the bulk of the expanded trade within the Union was trade within industries and
that it was driven by comparative advantage. In particular, she found that countries in the northern
part of the Union, such as France and Germany, tended to specialize in relatively high-valued
goods—office equipment and electrical goods—while countries in the southern part of the Union
specialized in relatively low-valued goods such as food and textile products. In trade within the
clothing industry, countries such as Italy tend to specialize in the production of higher-valued
clothing, while lower-income countries such as Portugal specialize in the production of cheaper
clothing. In sparkling wines, France specializes in the higher-quality end of the spectrum, while
Spain specializes in the low-quality end. Similarly, Germany specializes in the production of higher-
quality cars while Spain specializes in lower-quality vehicles. Similar exchanges occur across a wide
range of goods and services.

Diaz Mora found that comparative advantage tended to correspond to income levels. Countries in
the northern part of the European Union tend to have high per capita incomes and high levels of
human capital and technology—these countries gained by specializing in the production of high-
valued goods. Countries in the southern part of the Union also gained by specialization—in the
production of low-valued goods. This specialization has increased the welfare of people throughout
the Union.

Sources: Carmen Diaz Mora, “The Role of Comparative Advantage in Trade Within Industries: A
Panel Data Approach for the European Union,” Weltwirtschaftliches Archiv 138:2 (2002), 291-316.
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2.8 - OPPORTUNITY COSTS & SUNK COSTS

Learning Objectives

« Understand the three step process for making binary decisions
« (alculate the opportunity cost of an action
« Understand how sunk costs influence our decision making

Economics looks at how rational individuals make decisions. An important part of being a rational decision
maker is considering opportunity costs. In our introductory section we identified the concept of scarcity.
Normally we are quite good at considering scarcity when it comes to resources and money. What we are less

good at considering is scarcity of time.

Consider the following image that shows the number of weeks an average human lives. Sometimes it kind of
feels like our lives are made up of a countless number of weeks. But there they are—fully countable—staring
you in the face. This isn’t meant to scare you, but rather to emphasize that a rational consumer doesn’t ignore

time, but incorporates it into the analysis of any decision they make.

So how do you ‘spend’ your time? In economics, we want to place a value on each different opportunity we

have so we can compare them.

What if your friends were to ask you if you want to go out to the club? How much do you value it? As
economists, we want to measure the happiness you will get from this experience by finding your maximum
willingness to pay. Let’s say that for a 5 hour night at the club, the MOST you are willing to pay is $100.
Seem high? If you have gone clubbing, this is likely close to what you paid for it.

Suppose the costs of going clubbing are $50 ($15 cover, $20 for drinks and $15 for a ride home). With that

analysis it seems like you should go, but so far we have only considered the explicit costs of the experience.
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An explicit cost represents a clear direct payment of cash (whether actual cash or from debit, credit, etc). But

what about our time? We must consider time as another cost of the action.

How do we measure time? Simple — what else could we be doing with that time? Assume you also work as a
server at the campus pub, where you get paid $15 an hour (including tips). This makes it easy to put a dollar
amount on your time. For 5 hours of clubbing, you are forgoing the opportunity to earn $75($15 x 5). This is

your implicit cost for clubbing, or the cost that has been incurred but does not result in a direct payment.

It is important to note that the implicit costs are the benefit of the next best option. There are an infinite
number of things we could be doing with our time, from watching a movie to studying economics, but for

implicit costs we only consider the next best. If we took them all into account our costs would be infinite.

Consider the two options side by side as shown in Table 2.8a.

Willingness to Pay/Total
Benefit - $100 - $75
Explicit Costs $50 $0
Total ‘Happiness’ $50 $75

Table 2.8a. Comparison between clubbing and working. Image by Dr. Emma Hutchinson,
University of Victoria, licensed under CCBY 4.0.

Table 2.8a Comparison between clubbing and working Text Version

Table 2.8a depicts the side by side comparison between clubbing and working to illustrate explicit costs. The
equation is the Willingness to Pay/Total Benefit + Explicit Costs = Total ‘Happiness’ where clubbing is
$100 — $50 = $50and working is $75 — $0 = $75.

Table 2.8a. Comparison between clubbing and working

Clubbing Working
Willingness to Pay/Total Benefit | $100 $75
Explicit Costs $50 $0
Total ‘Happiness’ $50 $75

Table 2.8aThis shows us something interesting. Even though we are willing to pay $100 to go out clubbing,

our ‘happiness’ from working is greater. A rational consumer would chose to work. The $75 we could be



148 | 2.8 - OPPORTUNITY COSTS & SUNK COSTS

earning from working is equal to our implicit costs of going out since, rather than going clubbing, we could
be making money for the 5 hours. To truly consider costs we must always consider our opportunity

costs which include the implicit and explicit costs of an action.

We have decided to choose this option
(even though is is irrational)

Willingness to Pay/Total

Benefit $100 $75
Explicit Costs $50 %0
St o

Total ‘Happiness' $50 + $75

Opportunity Costs = $125

Table 2.8b Opportunity cost with clubbing and working. Image by Dr. Emma Hutchinson, University
of Victoria, licensed under CCBY 4.0.

Table 2.8b Opportunity cost with clubbing and working Text Version

Table 2.8 b considers the opportunity cost with clubbing and working. We have decided to choose the
clubbing option (even though it is irrational). Using the same data as Table 2.8a add the Explicit Costs from
the Clubbing column and the Total ‘Happiness’ from the Working column to obtain the Opportunity Costs.
In other words Explicit Costs (cover, drinks and ride home) + Implicit Costs (forgone income from S hours)

= Opportunity Costs. $50 + $75 = $125.

Table 2.8b Data for the comparison between clubbing and working Tables 1.2a & 1.2b

Clubbing ($) Working ($)
Willingness to Pay/Total Benefit | $100 $75
Explicit Costs $50 $0
Total ‘Happiness’ $50 $75

In this example if you were to go clubbing opportunity costs are: Explicit Costs (cover, drinks and ride home)

$50 Implicit Costs (forgone income from 5 hours) : $75 Opportunity Costs : $125 Should you go clubbing?
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You are only willing to pay $100, and your opportunity costs are $125 so no! Does this mean you should

never go out? Not at all. You just may be surprised that your willingness to pay may be well over $100.

How to measure ‘Happiness’

In our previous analysis we refer to the concept of “Total Happiness.” The problem is, happiness is not
an easy value to measure. Daniel Bernoulli, an economist, first introduced the concept of utility as a
means of measuring happiness. Classical economists will often assume that utilities can be measured
as a hard number. In reality, it is must harder to measure the happiness a consumer receives from a
good. Often, we will use the measurement of how much a consumer is willing to pay, but even this
information can be difficult to assess. For the remainder of Topic 1, we will refer to happiness as
something that can be measured, recognizing that this is rarely as easy as it will appear here.

Scarcity

This consideration of opportunity cost is rooted in an understanding that all resources are scarce. The first
image paints a compelling picture of the scarcity of time, and our financial resources are also scarce. Being a
rational decision maker means considering the scarcity of all resources associated with an action. As decision

makers, we have to make trade-offs on what we do with finite resources.

This leads us to a fairly simple conclusion. We should do something if the benefits outweigh the costs. The
key insight is that the costs we are referring to are opportunity costs, which consider the next best alternative use

of our resources.

Making Decisions

We have now looked at how to analyze two options, but how do we make the decision? We can lay the process

out in three steps:

1. Find your willingness to pay (or wage you would earn) from the option you are considering and the
next best alternative
2. Subtract the explicit costs from each option to find your happiness

3. Choose the option with that makes you happier

If we want to change this into the process for a binary decision (yes or no):
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1. Add up all the benefits of an action
2. Subtract all costs explicit and implicit

3. If benefits > costs, this is the right choice

It is important to note that not all decisions are binary.

Sunk Costs

Just as it is important to understand the costs that should be considered in decision making, it is important to
understand what costs should not. Consider the two options you may have when you wake up - do you work
out or sleep in? Have you ever convinced yourself to get out of bed by reminding yourself that you paid $60

for your monthly gym membership? Well, you fell victim to a common logical fallacy.

A sunk cost is a cost that no matter what is unrecoverable. As such it should have no impact on future
decision making. This may sound strange, but consider the your two options using the analysis learned above

for making decisions.

This option provides more happiness

Willingness to Pay/Tota

Benefit $20 $30
Explicit Costs $0 $0
Total ‘Happiness' $20 $30

Table 2.8c. Sunk Costs Work-Out vs. Sleep-In. [mage by Dr. Emma Hutchinson, University of
Victoria, licensed under CCBY 4.0.

The Table2.8c above, Sunk Costs Work-Out vs. Sleep-In, depicts the side by side comparison between
working out and sleeping in to illustrate sunk costs. Following our steps we find the maximum willingness to
pay for each option, subtract the explicit costs, and compare the happiness from each. Working-out would be
$20 — $0 = $20 and Sleeping-in would be $30 — $0 = $30; therefore, Sleeping-in would provide more

happiness. It does not matter that we spend $60 on a gym membership because no matter what we do we
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can’t get that money back. With this willingness to pay reflected in the table, the better option is to Sleep-In,

with an opportunity cost of $20.

Notice that the $60 is not included as an explicit costs because it is not an additional cost we have to incur as a

result of working out. Since we have already paid the $60, it is no longer something we consider.

Why Buy a Gym Membership?

Figure 2.8a Image (https://unsplash.com/photos/
NPvv1u8yRg) by Scott Webb, licensed under Unsplash
License.

Why would one ever buy a gym membership? Well in this case, it might be a bad idea. The ‘willingness
to pay’ represents how badly someone might want to go to the gym. If you knew that every morning
you would wake up and value sleeping more than working out, then a gym pass might not be for you.

If that was the case you would need to find a way to increase your willingness to go to the gym, for
example, if you committed to a work out plan with a friend, the social cost of sleeping in may be high,
incentivizing you to get out of bed.

The important lesson here is to be mindful of your future motivation when you are incurring a sunk
cost.

Sunk Costs & Business

Sunk costs aren’t exclusive to gym memberships, in fact, the sunk cost fallacy is common in big business and
government. Ever heard the expression “we’ve invested too much in this project to back out now?” Even if

you have not, it sounds fairly logical — unfortunately it is not.
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Consider a mining company that has invested $5 million in the infrastructure of a mine. After new
information, they learn of another, richer mine site that they can mine for $4million, with projected revenues
of $8 million. The current mine site will cost $1 million to extract the remaining resources ($4 million

projected revenue). What should the company do?

Sunk Costs
Investment in Project to .
Date §5 million -
Projected Revenues %4 million %8 million
Explicit Costs %1 million $4 million
Total Profits %3 million 34 million

Table 2.8d .Table of sunk costs and business comparing continuing to mine and
mining in a new site. Image by Dr. Emma Hutchinson, University of Victoria, licensed under
CCBY 4.0.

Table 2.8d. Table of sunk costs and business comparing continuing to mine and mining in a new

site Text version

Table 2.8d. Table of sunk costs and business comparing continuing to mine and mining in a new site

Continue Mining Mine in a New Site
Investment in Project to Date $5 million No figure available
Project Revenues $4 million $8 million
Explicit Costs $1 million $4 million
Total Profits $3 million $4 million

Investment in Project to Date is reflective of sunk costs: $5 million to continue mining and an unknown

figure to mine in a new site.

Project revenues subtract explicit costs equal the total profits for the project. As shown the total profits from
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the new site are higher, so despite the fact they have invested $5 million in the old site, they should abandon it

and mine the new. The conclusion: sunk costs are irrelevant for decision making.

Want to know how you can avoid the sunk cost fallacy in your decision making? Take a look at Sunk
Cost Bias: How It Hinders Your Life and 4 Ways to Overcome It [New Tab] (https:/litemind.com/sunk-

Exercises 1.2

1. Which of the following statements about opportunity cost is TRUE?

. Opportunity cost is equal to implicit costs plus explicit costs.
Il. Opportunity cost only measures direct monetary costs.
Ill. Opportunity cost accounts for alternative uses of resources such as time and money.

a. I lhandIll.
b. |

c. Ilonly.

d. land Il only.

2. Which of the following statements about opportunity costs is TRUE?

l. 1. The opportunity cost of a given action is equal to the value foregone of all feasible
alternative actions.

Il. Il. Opportunity costs only measure direct out of pocket expenditures.

1. 1Il. To calculate accurately the opportunity cost of an action we need to first identify
the next best alternative to that action.

a. Il only.

b. land Ill only.

c. llonly.

d. None of the statements is true.

3. Suppose that you deciding between seeing a move and going to a concert on a particular
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Saturday evening. You are willing to pay $20 to see the movie and the movie ticket costs S5.
You are willing to pay $80 for the concert and the concert ticket costs $50. The opportunity
cost of going to the movie is:

S5

$30
$35
$65

a n O W

4. Suppose that you are willing to pay $20 to see a movie on Saturday night. A ticket costs $10,
and the next-best alternative use of your time would be to go to dinner with a friend. The
cost of the dinner is $20 and you value the experience of having dinner with your friend at
$60. The opportunity cost of seeing the movie is equal to:

$50
$30
$20
$10

a n O w

5. Suppose that you are willing to pay $50 to see a movie on Saturday night. A ticket costs $15,
and the next-best alternative use of your time would be to go to a concert which costs $80
and you value at $100. The opportunity cost of seeing the movie is equal to:

$15
$20
$35
$70

a n O w

6. Suppose you play a round of golf costing $75. The golf takes four hours to play. If you were
not playing golf you could be working and earning $40 per hour. The opportunity cost of
your golf game is:

$75.

$235.
$155.
$160.

= (@ =r

7. Suppose you have bought and paid for a ticket to see Lady Gaga in concert. You were willing
to pay up to $200 for this ticket, but it only cost you $110. On the day of the concert, a friend
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offers you a free ticket to the opera instead. Assuming that it is impossible to resell the Lady
Gaga ticket, what is the minimum value you would have to place on a night at the opera, in
order for you to choose the opera over Lady Gaga?

$200.
S1o.
$90.
S0.

a n O W

Suppose that you are willing to pay $350 to see Leonard Cohen play at the Save-On-Foods
Arena. Tickets cost $100, and the next-best alternative use of your time would be to work in
paid employment earning $50 over the evening. The opportunity cost of seeing Leonard
Cohen is equal to:

a. $50.

b.  $100.

c. $150.

d. $200.

| am considering loaning my brother $10,000 for one year. He has agreed to pay 10%
interest on the loan. If | don't loan my brother the $10,000, it will stay in my bank account for
the year, where it will earn 2% interest. What is the opportunity cost to me of the loan to my
brother?

a. $200.

b.  $800.

c. $1000

d. $1,200.

In January, in an attempt to commit to getting fit, | signed a year-long, binding contract at a
local gym, agreeing to pay $40 per month in membership fees. | also spent $300 on
extremely stylish gym clothes. This morning, | was trying to decide whether or not to actually
go to the gym. Which of the following was relevant to this decision?

a. The $40 that | paid the gym this month.

b. The $300 I spent on gym clothes.

C. The fact that | also had to write a 103 midterm exam today.
d

. All of the above were relevant.
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1. Suppose you have bought and paid for a ticket to see Kanye in concert. You were willing to
pay up to $350 for this ticket, but it only cost you $100. On the day of the concert, a friend
offers you a free ticket to Lady Gaga instead. You can resell your Kanye ticket for $80. What
do your sunk costs equal?

a. S0.

b. $20.

c. $80.

d. $100.

12. As a member of UVic's University Club, | pay $30 per month in membership fees. In a typical
month | spend about $50 on beer at the Club. Every month | also have the option of
attending a meeting of the whiskey club (open only to Club members), at a cost per meeting
of $15, payable at the beginning of each meeting. Given this, what do my monthly SUNK
COSTS equal?

$15.

$30.
S45.
$95.

a n O w

Check your answer"
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* image describing spending/ scheduling time throughout your life

* removal of question 12 from Exercises 1.2.
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2.9 - ECONOMIC MODELS

Learning Objectives

« Review basic algebra and calculus’ concepts relevant in introductory economics

« Assess the benefits and drawbacks of using simplifying assumptions in economics
- Apply the steps of the scientific method to economic questions

- Recognize the uses and limitations of economic models

- Contrast normative and positive statements about economic policy

Math Review

Mathematical economics uses mathematical methods, such as algebra and calculus, to represent theories and

analyze problems in economics.

As a social science, economics analyzes the production, distribution, and consumption of goods and services.
The study of economics requires the use of mathematics in order to analyze and synthesize complex

information.

Mathematical Economics

Mathematical economics is the application of mathematical methods to represent theories and analyze
problems in economics. Using mathematics allows economists to form meaningful, testable propositions
about complex subjects that would be hard to express informally. Math enables economists to make specific
and positive claims that are supported through formulas, models, and graphs. Mathematical disciplines, such

as algebra and calculus, allow economists to study complex information and clarify assumptions.
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Algebra

Algebra is the study of operations and their application to solving equations. It provides structure and a

definite direction for economists when they are analyzing complex data. Math deals with specified numbers,
while algebra introduces quantities without fixed numbers (known as variables). Using variables to denote
quantities allows general relationships between quantities to be expressed concisely. Quantitative results in

science, economics included, are expressed using algebraic equations.

Concepts in algebra that are used in economics include variables and algebraic expressions. Variables are
letters that represent general, non-specified numbers. Variables are useful because they can represent numbers
whose values are not yet known, they allow for the description of general problems without giving quantities,
they allow for the description of relationships between quantities that may vary, and they allow for the
description of mathematical properties. Algebraic expressions can be simplified using basic math operations

including addition, subtraction, multiplication, division, and exponentiation.

In economics, theories need the flexibility to formulate and use general structures. By using algebra,
economists are able to develop theories and structures that can be used with different scenarios regardless of

specific quantities.

Calculus

Calculus is the mathematical study of change. Economists use calculus in order to study economic change

whether it involves the world or human behavior.

Calculus has two main branches:

* Differential calculus is the study of the definition, properties, and applications of the derivative of a
function (rates of change and slopes of curves). By finding the derivative of a function, you can find the
rate of change of the original function.

* Integral calculus is the study of the definitions, properties, and applications of two related concepts, the

indefinite and definite integral (accumulation of quantities and the areas under curves).

Calculus is widely used in economics and has the ability to solve many problems that algebra cannot. In
economics, calculus is used to study and record complex information — commonly on graphs and curves.
Calculus allows for the determination of a maximal profit by providing an easy way to calculate marginal cost

and marginal revenue. It can also be used to study supply and demand curves.
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Common Mathematical Terms

Economics utilizes a number of mathematical concepts on a regular basis such as:

* Dependent Variable: The output or the effect variable. Typically represented as yy, the dependent
variable is graphed on the yy-axis. It is the variable whose change you are interested in seeing when you
change other variables.

* Independent or Explanatory Variable: The inputs or causes. Typically represented as x1x1, x2x2,
x3x3, etc., the independent variables are graphed on the xx-axis. These are the variables that are changed
in order to see how they affect the dependent variable.

* Slope: The direction and steepness of the line on a graph. It is calculated by dividing the amount the line
increases on the yy-axis (vertically) by the amount it changes on the xx-axis (horizontally). A positive
slope means the line is going up toward the right on a graph, and a negative slope means the line is going
down toward the right. A horizontal line has a slope of zero, while a vertical line has an undefined slope.
The slope is important because it represents a rate of change.

* Tangent: The single point at which two curves touch. The derivative of a curve, for example, gives the

equation of a line tangent to the curve at a given point.

Assumptions

Economists use assumptions in order to simplify economics processes so that they are easier to understand.

As a field, economics deals with complex processes and studies substantial amounts of information.
Economists use assumptions in order to simplify economic processes so that it is easier to understand.
Simplifying assumptions are used to gain a better understanding about economic issues with regards to the

world and human behavior.
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Figure 2.9a Simple indifference curve.
Simple indifference curve
https://commons.wikimedia.org/wiki
File:Simple-indifference-curves.svg#/media/
File:Simple-indifference-curves.svg) by
SilverStar, licensed under CCBY 2.5.

Iustrates three indifference curves, with I3 having highest utility, and I1 lowest.

Simple indifference curve: An indifference curve is used to show potential demand patterns. It is an
example of a graph that works with simplifying assumptions to gain a better understanding of the world and

human behavior in relation to economics.

Economic Assumptions

Neo-classical economics works with three basic assumptions:

1. People have rational preferences among outcomes that can be identified and associated with a value.
2. Individuals maximize utility (as consumers) and firms maximize profit (as producers).

3. People act independently on the basis of full and relevant information.

Benefits of Economic Assumptions

Assumptions provide a way for economists to simplify economic processes and make them easier to study and

understand. An assumption allows an economist to break down a complex process in order to develop a
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theory and realm of understanding. Good simplification will allow the economists to focus only on the most

relevant variables. Later, the theory can be applied to more complex scenarios for additional study.

For example, economists assume that individuals are rational and maximize their utilities. This simplifying
assumption allows economists to build a structure to understand how people make choices and use resources.
In reality, all people act differently. However, using the assumption that all people are rational enables

economists study how people make choices.

Criticisms of Economic Assumptions

Although, simplifying assumptions help economists study complex scenarios and events, there are criticisms
to using them. Critics have stated that assumptions cause economists to rely on unrealistic, unverifiable, and
highly simplified information that in some cases simplifies the proofs of desired conclusions. Examples of
such assumptions include perfect information, profit maximization, and rational choices. Economists use the
simplified assumptions to understand complex events, but criticism increases when they base theories off the
assumptions because assumptions do not always hold true. Although simplifying can lead to a better
understanding of complex phenomena, critics explain that the simplified, unrealistic assumptions cannot be

applied to complex, real world situations.

Hypotheses and Tests

Economics, as a science, follows the scientific method in order to study data, observe patterns, and predict
results of stimuli. There are specific steps that must be followed when using the scientific method. Economics

follows these steps in order to study data and build principles:
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|dentify the Problem

Gather Data
% Hypothesis

A

Test the Hypothesis (Experiment) |<——

A

No Does the New Data Agree? o

Figure 2.9b. Flowchart of the steps in the Scientific

Method. Flowchart of the steps in the Scientific Method

(https:/[commons.wikimedia.org/wiki/
FileThe_Scientific_Method.jpg) by CK-12 Foundation

licensed under CC BY-SA 3.0.

Scientific Method: The scientific method is used in economics to study data, observe patterns, and predict

results.

1. Identify the problem — in the case of economics, this first step of the scientific method involves
determining the focus or intent of the work. What is the economist studying? What is he trying to prove
or show through his work?

2. Gather data — economics involves extensive amounts of data. For this reason, it is important that
economists can break down and study complex information. The second step of the scientific method
involves selecting the data that will be used in the study.

3. Hypothesis — the third step of the scientific method involves creating a model that will be used to make
sense of all of the data. A hypothesis is simply a prediction. What does the economist think the overall
outcome of the study will be?

4. 'Test hypothesis — the fourth step of the scientific method involves testing the hypothesis to determine
if it is true. This is a critical stage within the scientific method. The observations must be tested to make
sure they are unbiased and reproducible. In economics, extensive testing and observation is required
because the outcome must be obtained more than once in order for it to be valid. It is not unusual for
testing to take some time and for economists to make adjustments throughout the testing process.

5. Analyze the results — the final step of the scientific method is to analyze the results. First, an economist

will ask himself if the data agrees with the hypothesis. If the answer is “yes,” then the hypothesis was
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accurate. If the answer is “no,” then the economist must go back to the original hypothesis and adjust
the study accordingly. A negative result does not mean that the study is over. It simply means that more

work and analysis is required.

Observation of data is critical for economists because they take the results and interpret them in a meaningful
way. Cause and effect relationships are used to establish economic theories and principles. Over time, if a
theory or principle becomes accepted as universally true, it becomes a law. In general, a law is always
considered to be true. The scientific method provides the framework necessary for the progression of
economic study. All economic theories, principles, and laws are generalizations or abstractions. Through the
use of the scientific method, economists are able to break down complex economic scenarios in order to gain a

deeper understanding of critical data.

Economic Models

A model is simply a framework that is designed to show complex economic processes.

Economic Models

In economics, a model is defined as a theoretical construct that represents economic processes through a set of
variables and a set of logical or quantitative relationships between the two. A model is simply a framework
that is designed to show complex economic processes. Most models use mathematical techniques in order to

investigate, theorize, and fit theories into economic situations.

Uses of an Economic Model

Economists use models in order to study and portray situations. The focus of a model is to gain a better
understanding of how things work, to observe patterns, and to predict the results of stimuli. Models are based

on theory and follow the rules of deductive logic.
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Figure 2.9c. Economic model diagram. |sIm
Eileslm.svg) by [[:en:User: {{{TTIH{{THII],
licensed under CCBY-SA 3.0. A derivative

Thomas Steiner's IsIm.

In economics, economic model diagrams are used in order to study and portray situations and gain a better

understand of how things work. Economic models have two functions:

1. to simplify and abstract from observed data,

2. toserve as a means of selection of data based on a paradigm of econometric study.

Economic processes are known to be enormously complex, so simplification to gain a clearer understanding is
critical. Selecting the correct data is also very important because the nature of the model will determine what

economic facts are studied and how they will be compiled. Examples of the uses of economic models include:
professional academic interest, forecasting economic activity, proposing economic policy, presenting reasoned

arguments to politically justify economic policy, as well as economic planning and allocation.

Constructing a Model

The construction and use of a model will vary according to the specific situation. However, creating a model

does have two basic steps: 1) generate the model, and 2) checking the model for accuracy - also known as
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diagnostics. The diagnostic step is important because a model is only useful if the data and analysis is

accurate.

Limitations of a Model

Due to the complexity of economic models, there are obviously limitations that come into account. First, all
of the data provided must be complete and accurate in order for the analysis to be successful. Also, once the
data is entered, it must be analyzed correctly. In most cases, economic models use mathematical or
quantitative analysis. Within this realm of observation, accuracy is very important. During the construction
of a model, the information will be checked and updated as needed to ensure accuracy. Some economic
models also use qualitative analysis. However, this kind of analysis is known for lacking precision.

Furthermore, models are fundamentally only as good as their founding assumptions.

The use of economic models is important in order to further study and understand economic processes. Steps
must be taken throughout the construction of the model to ensure that the data provided and analyzed is

correct.

Normative and Positive Economics

Positive economics is defined as the “what is” of economics, while normative economics focuses on the

“what ought to be”.

Positive and normative economic thought are two specific branches of economic reasoning. Although they
are associated with one another, positive and normative economic thought have different focuses when

analyzing economic scenarios.

Positive Economics

Positive economics is a branch of economics that focuses on the description and explanation of phenomena,
as well as their casual relationships. It focuses primarily on facts and cause-and-effect behavioral relationships,
including developing and testing economic theories. As a science, positive economics focuses on analyzing
economic behavior. It avoids economic value judgments. For example, positive economic theory would
describe how money supply growth impacts inflation, but it does not provide any guidance on what policy
should be followed. “The unemployment rate in France is higher than that in the United States” is a positive
economic statement. It gives an overview of an economic situation without providing any guidance for

necessary actions to address the issue.
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Normative Economics

Normative economics is a branch of economics that expresses value or normative judgments about economic
fairness. It focuses on what the outcome of the economy or goals of public policy should be. Many normative
judgments are conditional. They are given up if facts or knowledge of facts change. In this instance, a change
in values is seen as being purely scientific. Welfare economist Amartya Sen explained that basic (normative)

judgments rely on knowledge of facts.

An example of a normative economic statement is “The price of milk should be $6 a gallon to give dairy
farmers a higher living standard and to save the family farm. ” It is a normative statement because it reflects
value judgments. It states facts, but also explains what should be done. Normative economics has subfields
that provide further scientific study including social choice theory, cooperative game theory, and mechanism

design.

Relationship Between Positive and Normative Economics

Positive economics does impact normative economics because it ranks economic policies or outcomes based
on acceptability (normative economics). Positive economics is defined as the “what is” of economics, while
normative economics focuses on the “what ought to be. ” Positive economics is utilized as a practical tool for
achieving normative objectives. In other words, positive economics clearly states an economic issue and

normative economics provides the value-based solution for the issue.

Key Takeaways

« Using mathematics allows economists to form meaningful, testable propositions about
complex subjects that would be hard to express informally.

« Algebrais the study of operations and their application to solving equations. It provides
structure and a definite direction for economists when they are analyzing complex data.

- Concepts in algebra that are used in economics include variables and algebraic expressions.

« Calculus is the mathematical study of change. Economists use calculus in order to study
economic change whether it involves the world or human behavior.

« In economics, calculus is used to study and record complex information - commonly on
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graphs and curves.

« Neo-classical economics employs three basic assumptions: people have rational preferences
among outcomes that can be identified and associated with a value, individuals maximize
utility and firms maximize profit, and people act independently on the basis of full and
relevant information.

« An assumption allows an economist to break down a complex process in order to develop a
theory and realm of understanding. Later, the theory can be applied to more complex
scenarios for additional study.

« (Critics have stated that assumptions cause economists to rely on unrealistic, unverifiable, and
highly simplified information that in some cases simplifies the proofs of desired conclusions.

« Although simplifying can lead to a better understanding of complex phenomena, critics
explain that the simplified, unrealistic assumptions cannot be applied to complex, real world
situations.

- The scientific method involves identifying a problem, gathering data, forming a hypothesis,
testing the hypothesis, and analyzing the results.

A hypothesis is simply a prediction.

« In economics, extensive testing and observation is required because the outcome must be
obtained more than once in order to be valid.

. Cause and effect relationships are used to establish economic theories and principles. Over
time, if a theory or principle becomes accepted as universally true, it becomes a law. In
general, a law is always considered to be true.

« The scientific method provides the framework necessary for the progression of economic
study.

« Many models use mathematical techniques in order to investigate, theorize, and fit theories
into economic situations.

« Economic models have two functions: 1) to simplify and abstract from observed data, and 2)
to serve as a means of selection of data based on a paradigm of econometric study.

- Creating a model has two basic steps: 1) generate the model, and 2) checking the model for
accuracy - also known as diagnostics.

« Examples of the uses of economic models include: professional academic interest, forecasting
economic activity, proposing economic policy, presenting reasoned arguments to politically
justify economic policy, as well as economic planning and allocation.

« Positive economics is a branch of economics that focuses on the description and explanation
of phenomena, as well as their casual relationships.

« Positive economics clearly states an economic issue and normative economics provides the
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value-based solution for the issue.

- Normative economics is a branch of economics that expresses value or normative judgments
about economic fairness. It focuses on what the outcome of the economy or goals of public
policy should be.

- Positive economics does impact normative economics because it ranks economic polices or
outcomes based on acceptability (normative economics).
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Why understand labour markets?

L ™ =
NMinimum
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)

Figure 2.10a. What determines incomes? In the U.S., income is based on one’s value to an employer,
which depends in part on education. Image by Steven A. Greenlaw & David Shapiro (OpenStax), licesned
under CCBY 4.0. Modification of work by AFL-CIO America’s Unions/Flickr Creative Commons and COD

Newsroom/Flickr Creative Commons.

Working your way through college used to be fairly common in the United States. According to a 2015 study
by the Georgetown Center on Education and the Workforce, 40% of college students work 30 hours or more

per week.

At the same time, the cost of college seems to rise every year. The data show that the cost of tuition, fees, room
and board has more than doubled since 1984. Thus, even full time employment may not be enough to cover
college expenses anymore. Working full time at minimum wage—40 hours per week, 52 weeks per year—earns
$15,080 before taxes, which is less than the $19,548 the College Board estimates it cost in 2016 for a year of

college at a public university. The result of these costs is that student loan debt topped $1.3 trillion this year.
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Despite these disheartening figures, the value of a bachelor’s degree has never been higher. How do we explain

this? This module will tell us. We will learn about:

* The theory of labour markets

* How wages are determined in an imperfectly competitive labour market
* How unions affect wages and employment

* How labour market outcomes are determined under bilateral monopoly
* Theories of employment discrimination

* How Immigration affects labour market outcomes

In a market economy like the United States, income comes from ownership of the means of production:
resources or assets. More precisely, one’s income is a function of two things: the quantity of each resource one

owns, and the value society places on those resources.

Recall from the module on production and costs that each factor of production has an associated factor
payment. For the majority of us, the most important resource we own is our labour. Thus, most of our
income is wages, salaries, commissions, tips and other types of labour income. Your labour income depends
on how many hours you have to work and the wage rate an employer will pay you for those hours. At the
same time, some people own real estate, which they can either use themselves or rent out to other users. Some
people have financial assets like bank accounts, stocks and bonds, for which they earn interest, dividends or
some other form of income. Each of these factor payments, like wages for labour and interest for financial

capital, is determined in their respective factor markets.
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2.11 - SELF-CHECK, CRITICAL THINKING &
REVIEW QUESTIONS

Self-Check Questions

1. Suppose Alphonso's town raised the price of bus tickets to $1 per trip (while the price of
burgers stayed at $2 and his budget remained $10 per week.) Draw Alphonso’s new budget
constraint. What happens to the opportunity cost of bus tickets?

2. Return to the example in Figure 2.2b[New Tab]. Suppose there is an improvement in medical
technology that enables more healthcare with the same amount of resources. How would
this affect the production possibilities curve and, in particular, how would it affect the
opportunity cost of education?

3. Could a nation be producing in a way that is allocatively efficient, but productively
inefficient?

4. What are the similarities between a consumer’s budget constraint and society’s production
possibilities frontier, not just graphically but analytically?

5. Individuals may not act in the rational, calculating way described by the economic model of
decision making, measuring utility and costs at the margin, but can you make a case that
they behave approximately that way?

6. Would an op-ed piece in a newspaper urging the adoption of a particular economic policy be
a positive or normative statement?

7. Would a research study on the effects of soft drink consumption on children’s cognitive
development be a positive or normative statement?

Check your answers

1. The opportunity cost of bus tickets is the number of burgers that must be given up to obtain
one more bus ticket. Originally, when the price of bus tickets was 50 cents per trip, this
opportunity cost was 0.50 + 2 = 0.25 burgers. The reason for this is that at the original prices,
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one burger ( $2) costs the same as four bus tickets ( $0.50 ), so the opportunity cost of a
burger is four bus tickets, and the opportunity cost of a bus ticket is 0.25 (the inverse of the
opportunity cost of a burger). With the new, higher price of bus tickets, the opportunity cost
rises to {\scriptsize \$1 \div \32 \scriptsize} or 0.50. You can see this graphically since the slope
of the new budget constraint is steeper than the original one. If Alphonso spends all of his
budget on burgers, the higher price of bus tickets has no impact so the vertical intercept of
the budget constraint is the same. If he spends his entire budget on bus tickets, he can now
afford only half as many, so the horizontal intercept is half as much. In short, the budget
constraint rotates clockwise around the vertical intercept, steepening as it goes and the
opportunity cost of bus tickets increases.

Budget: $10

6 1 Burgers: 52
0 E _-‘ Bus Tickets: 31
o 3 LS S
5 2 . T
[ . = W

0 T T —®

0 4 8 12 16 20 24
Bus Tickets

Figure 2.11a Question 1 Graph: Alphonso’s New
Budget Constraint Figure by Steven A. Greenlaw &
David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 2.11a. Question 1 Graph: Alphonso’s New Budget Constraint Text Version
The x-axis is number of burgers and the y-axis is number of bus tickets (S ). The first line
charts original number of bus tickets (50.50) and number of burgers, a gradual curve
downward from left to right. The second line charts the new cost of bus tickets ( $1) and
number of burgers, a sharper curve downward from left to right.
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Question 1 Table 2.11a: Alphonso’s New Budget Constraints

Points Number of Burgers g;ig}ril:ll(gsumber o E‘:zg:er do(f:OB;s e i
1 S 0 0

2 4 4 2

3 3 8 4

4 2 12 6

5 1 16 8
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2. Because of the improvement in technology, the vertical intercept of the PPF would be at a
higher level of healthcare. In other words, the PPF would rotate clockwise around the
horizontal intercept. This would make the PPF steeper, corresponding to an increase in the
opportunity cost of education, since resources devoted to education would now mean
forgoing a greater quantity of healthcare.

3. No. Allocative efficiency requires productive efficiency, because it pertains to choices along
the production possibilities frontier.

4. Both the budget constraint and the PPF show the constraint that each operates under. Both
show a tradeoff between having more of one good but less of the other. Both show the
opportunity cost graphically as the slope of the constraint (budget or PPF).

5. When individuals compare cost per unit in the grocery store, or characteristics of one product
versus another, they are behaving approximately like the model describes.

6. Since an op-ed makes a case for what should be, it is considered normative.

7. Assuming that the study is not taking an explicit position about whether soft drink
consumption is good or bad, but just reporting the science, it would be considered positive.
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Critical Thinking Questions

1. Suppose Alphonso's town raises the price of bus tickets from $0.50 to $1 and the price of
burgers rises from $2 to $4. Why is the opportunity cost of bus tickets unchanged? Suppose
Alphonso's weekly spending money increases from $10 to $20. How is his budget constraint
affected from all three changes? Explain.

2. During the Second World War, Germany'’s factories were decimated. It also suffered many
human casualties, both soldiers and civilians. How did the war affect Germany’s production
possibilities curve?

3. Itis clear that productive inefficiency is a waste since resources are used in a way that
produces less goods and services than a nation is capable of. Why is allocative inefficiency
also wasteful?

4. What assumptions about the economy must be true for the invisible hand to work? To what
extent are those assumptions valid in the real world?

5. Do economists have any particular expertise at making normative arguments? In other
words, they have expertise at making positive statements (i.e., what will happen) about
some economic policy, for example, but do they have special expertise to judge whether or
not the policy should be undertaken?

Review Questions

1. Explain why scarcity leads to tradeoffs.

2. Explain why individuals make choices that are directly on the budget constraint, rather than
inside the budget constraint or outside it.

3. What is comparative advantage?
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4. What does a production possibilities frontier illustrate?
5. Why is a production possibilities frontier typically drawn as a curve, rather than a straight
line?
6. Explain why societies cannot make a choice above their production possibilities frontier and
should not make a choice below it.
7. What are diminishing marginal returns?
8. What is productive efficiency? Allocative efficiency?
9. What s the difference between a positive and a normative statement?
10. Is the economic model of decision-making intended as a literal description of how individuals,
firms, and the governments actually make decisions?
1. What are four responses to the claim that people should not behave in the way described in
this chapter?

Problems

Use this information to answer the following 4 questions: Marie has a weekly budget of $24,
which she likes to spend on magazines and pies.

1. If the price of a magazine is $4 each, what is the maximum number of magazines she could
buy in a week?

2. Ifthe price of a pieis $12, what is the maximum number of pies she could buy in a week?

3. Draw Marie's budget constraint with pies on the horizontal axis and magazines on the
vertical axis. What is the slope of the budget constraint?

4. What is Marie's opportunity cost of purchasing a pie?

Attribution
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2.12 - REVIEW AND PRACTICE

Summary

Economics deals with choices. In this chapter we have examined more carefully the range of choices
in production that must be made in any economy. In particular, we looked at choices involving the
allocation of an economy'’s factors of production: labour, capital, and natural resources.

In addition, in any economy, the level of technology plays a key role in determining how productive
the factors of production will be. In a market economy, entrepreneurs organize factors of
production and act to introduce technological change.

The production possibilities model is a device that assists us in thinking about many of the choices
about resource allocation in an economy. The model assumes that the economy has factors of
production that are fixed in both quantity and quality. When illustrated graphically, the production
possibilities model typically limits our analysis to two goods. Given the economy’s factors of
production and technology, the economy can produce various combinations of the two goods. If it
uses its factors of production efficiently and has full employment, it will be operating on the
production possibilities curve.

Two characteristics of the production possibilities curve are particularly important. First, it is
downward sloping. This reflects the scarcity of the factors of production available to the economy;
producing more of one good requires giving up some of the other. Second, the curve is bowed out.
Another way of saying this is to say that the curve gets steeper as we move from left to right; the
absolute value of its slope is increasing. Producing each additional unit of the good on the
horizontal axis requires a greater sacrifice of the good on the vertical axis than did the previous
units produced. This fact, called the law of increasing opportunity cost, is the inevitable result of
efficient choices in production—choices based on comparative advantage.

The production possibilities model has important implications for international trade. It suggests
that free trade will allow countries to specialize in the production of goods and services in which
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they have a comparative advantage. This specialization increases the production of all goods and
services.

Increasing the quantity or quality of factors of production and/or improving technology will shift
the production possibilities curve outward. This process is called economic growth. In the last 50
years, economic growth in the United States has resulted chiefly from increases in human capital
and from technological advance.

Choices concerning the use of scarce resources take place within the context of a set of institutional
arrangements that define an economic system. The principal distinctions between systems lie in the
degree to which ownership of capital and natural resources and decision making authority over
scarce resources are held by government or by private individuals. Economic systems include
market capitalist, mixed, and command socialist economies. An increasing body of evidence
suggests that market capitalist economies tend to be most productive; many command socialist
and mixed economies are moving in the direction of market capitalist systems.

The presumption in favour of market-based systems does not preclude a role for government.
Government is necessary to provide the system of laws on which market systems are founded. It
may also be used to provide certain goods and services, to help individuals in need, and to regulate
the actions of individuals and firms.

Concept Problems

1. How does a college education increase one's human capital?

2. Why does the downward-sloping production possibilities curve imply that factors of
production are scarce?

3. In what ways are the bowed-out shape of the production possibilities curve and the law of
increasing opportunity cost related?

4. Suppose an economy can produce two goods, A and B. It is now operating at point E on
production possibilities curve RT. An improvement in the technology available to produce
good A shifts the curve to ST, and the economy selects point E'. How does this change affect
the opportunity cost of producing an additional unit of good B?
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Question 4 Figure 2.12a. Figure by University of Minnesota, licensed
under CCBY-NC-SA 4.0.

Question 4 Figure 2.12a (Text version)

Graph depicts two Goods, Good A is on the vertical axis and Good B is on the horizontal axis.
Line 1 connects Points R and T. Point E in the middle of the trending slope between Good A
and B.

Line 1: Point R is located at 0 B Goods and half way up the vertical axis and is a curved slope
trending downwards toward Point T, which is located at O A Goods and the top end of B
Goods scale.

Line 2: Depicts a steeper downward curve. Good A has now doubled and represented by
Point S, which is located at 0 B Goods and the top of the vertical axis. Point T remains the
same - located at O A Goods and the top end of B Goods scale. Point E remains in the middle
of the trending slope between Good A and B, but has increased.

5. Could a nation’s production possibilities curve ever shift inward? Explain what such a shift
would mean, and discuss events that might cause such a shift to occur.

6. Suppose blue-eyed people were banned from working. How would this affect a nation’s
production possibilities curve?

7. Evaluate this statement: “The Canadian economy could achieve greater growth by devoting
fewer resources to consumption and more to investment; it follows that such a shift would
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be desirable.”

8. Two countries, Sportsland and Foodland, have similar total quantities of labour, capital, and
natural resources. Both can produce two goods, figs and footballs. Sportsland’s resources are
particularly well suited to the production of footballs but are not very productive in
producing figs. Foodland’s resources are very productive when used for figs but are not
capable of producing many footballs. In which country is the cost of additional footballs
generally greater? Explain.

9. Suppose a country is committed to using its resources based on the reverse of comparative
advantage doctrine: it first transfers those resources for which the cost is greatest, not
lowest. Describe this country’s production possibilities curve.

10. The U.S. Constitution bans states from restricting imports of goods and services from other
states. Suppose this restriction did not exist and that states were allowed to limit imports of
goods and services produced in other states. How do you think this would affect U.S.
output? Explain.

1. By 1993, nations in the European Union (EU) had eliminated all barriers to the flow of goods,
services, labour, and capital across their borders. Even such things as consumer protection
laws and the types of plugs required to plug in appliances have been standardized to ensure
that there will be no barriers to trade. How do you think this elimination of trade barriers
affected EU output?

12. How did the technological changes described in the Case in Point “Technology Cuts Costs,
Boosts Productivity and Profits” affect the production possibilities curve for the United
States?

Numerical Problems

1. Nathan can mow four lawns in a day or plant 20 trees in a day.

1. Draw Nathan's production possibilities curve for mowing lawns and planting trees.
Assume the production possibilities curve is linear and put the quantity of lawns
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mowed per day on the horizontal axis and the quantity of trees planted per day on the
vertical axis.

2. What is Nathan's opportunity cost of planting trees?

3. What is Nathan's opportunity cost of mowing lawns?

2. David can mow four lawns in a day or plant four trees in a day.

1. Draw David's production possibilities curve for mowing lawns and planting trees.
Again, assume a linear production possibilities curve and put the quantity of lawns
mowed per day on the horizontal axis.

2. What is David's opportunity cost of planting trees?

3. What is David's opportunity cost of mowing lawns?

3. Given the production information in problems 1and 2 above, who has the comparative
advantage in planting trees? Mowing lawns?

4. The following graphs describe the production possibilities for Germany and Turkey. Use
these graphs to answer the questions listed below:
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Question 4 Figure 2.12b. The production possibilities for Germany. Figure by University of
Minnesota, licensed under CC BY-NC-SA 4.0.
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Figure 2.12c. The production possibilities for Turkey. Figure by University of Minnesota,
licensed under CC BY-NC-SA 4.0.

What is the slope of Germany's production possibilities curve?

What is the slope of Turkey’s production possibilities curve?

What is the opportunity cost of producing T-shirts in Germany?

What is the opportunity cost of producing T-shirts in Turkey?

What is the opportunity cost of producing optical instruments in Germany?
What is the opportunity cost of producing optical instruments in Turkey?

In which good does Germany have a comparative advantage?

O O A T A

In which good does Turkey have a comparative advantage?

5. The nation of Leisureland can produce two goods, bicycles and bowling balls. The western
region of Leisureland can, if it devotes all its resources to bicycle production, produce 100
bicycles per month. Alternatively, it could devote all its resources to bowling balls and
produce 400 per month—or it could produce any combination of bicycles and bowling balls
lying on a straight line between these two extremes.

1. Draw a production possibilities curve for western Leisureland (with bicycles on the
vertical axis).
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8.

What it is the opportunity cost of producing an additional bowling ball measured in
terms of forgone bicycles in western Leisureland?

Suppose that eastern Leisureland can, if it devotes all its resources to the production of
bicycles, produce 400. If it devotes all its resources to bowling ball production, though,
it can produce only 100. Draw the production possibilities curve for eastern
Leisureland (again, assume it is linear and put bicycles on the vertical axis).

What is the opportunity cost of producing an additional bowling ball measured in
terms of forgone bicycles in eastern Leisureland?

Explain the difference in opportunity cost between western and eastern Leisureland.
Which region has a comparative advantage in producing bowling balls? Bicycles?
Draw the production possibilities curve for Leisureland, one that combines the curves
for western and eastern Leisureland.

Suppose it is determined that 400 bicycles must be produced. How many bowling
balls can be produced?

Where will these goods be produced?

6. The table below shows the production possibilities schedule for an economy.

Table 2.12a: Production possibilities schedule for an economy

Production Alternatives Capital goods per period Consumer goods per period
A 0 40

B 1 36

C 2 28

D 3 16

Ig 4 0

. Putting capital goods per period on the horizontal axis and consumer goods per period on

the vertical axis, graph the production possibilities curve for the economy.

. If the economy is producing at alternative B, what is the opportunity cost to it of producing

at alternative Cinstead?

. If the economy is producing at alternative C, what is the opportunity cost to it of producing

at alternative D instead?

. Is it possible for this economy to produce 30 units of consumer goods per period while

producing 1 unit of capital goods? Would this combination of goods represent efficient or

inefficient production? Explain.

. Which point, B or C, would lead to higher economic growth? Explain your answer.
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Figure 2.12d shows the sources of growth in the United States between 1909 and 1929 and
between 1950 and 1979, according to a study by Edward Denison (Denison, 1962). (Note: The
sources of economic growth are cumulative and, taken collectively, explain 100% of total growth
over the period.) Figure 212d data was extrapolated into two tables: Table 1 contains data for 1909
and 1929 and Table 2 contains data for 1909 and 1929.

Sources of Growth
Percentage

0 5, 10 15 20 25 30 35 40
L L L L L 1 L L

1909 -1929

Increase in quantity of labor
Increase in quantity of capital
Increase in human capital

Improved technology

1950 —-1979

Increase in quantity of labor
Increase in quantity of capital
Increase in human capital

Improved technology

Figure 2.12d. Sources of growth in the United States between 1909 and 1929 and between 1950 and
1979. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0. Data obtained from study by
Edward Denison (Denison, 1962).

Figure 2.12d. Sources of growth in the United States between 1909 and 1929 and
between 1950 and 1979 (Text Version)

The tables below are an approximation of data reflected in Figure 212d. Sources of growth in the
United States between 1909 and 1929 and between 1950 and 1979



188 | 212 - REVIEW AND PRACTICE

Table 2.12b: Sources of growth in the United States between 1909 and 1929. Data obtained from study by
Edward Denison (Denison, 1962).

Source of Economic Growth Source of Growth Percentage
Increase in quantity of labour 38
Increase in quantity of capital 26
Increase in human capital 13
Improved technology 12

Table 2.12c: Sources of growth in the United States between between 1950 and 1979. Data obtained from study
by Edward Denison (Denison, 1962).

Source of Economic Growth Source of Growth Percentage
Increase in quantity of labour 26
Increase in quantity of capital 15
Increase in human capital 30
Improved technology 23

1. Approximately what percentage of U.S. growth between 1909 and 1929 was due to increases
in quantities of factors of production?

2. Approximately what percentage of U.S. growth between 1909 and 1929 was due to increases
in quality of factors of production and technological improvement?

3. Approximately what percentage of U.S. growth between 1950 and 1979 was due to increases
in quantities of factors of production?

4. Approximately what percentage of U.S. growth between 1950 and 1979 was due to increases
in quality of factors of production and technological improvement?

Watch It!

Watch the video Production Possibility Opportunity Cost Examples
(bttps://[www.youtube.com/watch?v=CKDtHPR5zd0)(9 mins)
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@ One or more interactive elements has been excluded from this version of the text. You can view them online

here: https./fecampusontario.pressbooks.pub/laboureconomics/?p=844#o0embed-1

Video Source: Economics tutoring ASU department of economics. (2016, January 24). Production
possibility opportunity cost examples [Video]. YouTube. https://www.youtube.com/
watch?v=CKDtHPR5zd0
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1. Current Population Survey (Household Survey) FRED [New Tab] (https://fred.stlouisfed.or:

categories/12)

2. Statistics Canada [New Tab] (https://www.statcan.gc.ca/en/start

Reading List compiled by Norm Smith.
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CHAPTER 3: INTRODUCTION TO
SUPPLY & DEMAND

Learning Objectives

« Demand, Supply, and Equilibrium in Markets for Goods and Services
« Shifts in Demand and Supply for Goods and Services

« Changes in Equilibrium Price and Quantity: The Four-Step Process

« Price Ceilings and Price Floors

Bring It Home

Why Can We Not Get Enough of Organic?

Organic food is increasingly popular, not just in the United States, but worldwide. At one time,
consumers had to go to specialty stores or farmers’ markets to find organic produce. Now it is available
in most grocery stores. In short, organic is part of the mainstream.

Ever wonder why organic food costs more than conventional food? Why, say, does an organic Fuji
apple cost $1.99 a pound, while its conventional counterpart costs $1.49 a pound? The same price
relationship is true for just about every organic product on the market. If many organic foods are
locally grown, would they not take less time to get to market and therefore be cheaper? What are the
forces that keep those prices from coming down? Turns out those forces have quite a bit to do with
this chapter’s topic: demand and supply.

An auction bidder pays thousands of dollars for a dress Whitney Houston wore. A collector spends a small

fortune for a few drawings by John Lennon. People usually react to purchases like these in two ways: their jaw
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drops because they think these are high prices to pay for such goods or they think these are rare, desirable items

and the amount paid seems right.

Link It Up

bizarre items that have been purchased for their ties to celebrities. These examples represent an

interesting facet of demand and supply.

When economists talk about prices, they are less interested in making judgments than in gaining a
practical understanding of what determines prices and why prices change. Consider a price most of us
contend with weekly: that of a gallon of gas. Why was the average price of gasoline in the United
States $3.71 per gallon in June 2014? Why did the price for gasoline fall sharply to $1.96 per gallon by
January 20167 To explain these price movements, economists focus on the determinants of what
gasoline buyers are willing to pay and what gasoline sellers are willing to accept.

As it turns out, the price of gasoline in June of any given year is nearly always higher than the price in
January of that same year. Over recent decades, gasoline prices in midsummer have averaged about 10
cents per gallon more than their midwinter low. The likely reason is that people drive more in the
summer, and are also willing to pay more for gas, but that does not explain how steeply gas prices fell.
Other factors were at work during those 18 months, such as increases in supply and decreases in the
demand for crude oil.

This chapter introduces the economic model of demand and supply—one of the most powerful models
in all of economics. The discussion here begins by examining how demand and supply determine the
price and the quantity sold in markets for goods and services, and how changes in demand and supply
lead to changes in prices and quantities.

Attribution

Except where otherwise noted, this chapter is adapted from “Introduction to Demand and Supply” In
Principles of Economics 2e (OpenStax) by Steven A. Greenlaw & David Shapiro, licensed under CC BY 4.0.

Access for free at https://openstax.org/books/principles-microeconomics-2e/pages/1-introduction
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3.1 - DEMAND

Learning Objectives

- Define the quantity demanded of a good or service and illustrate it using a demand schedule
and a demand curve.

- Distinguish between the following pairs of concepts: demand and quantity demanded,
demand schedule and demand curve, movement along and shift in a demand curve.

« Identify demand shifters and determine whether a change in a demand shifter causes the
demand curve to shift to the right or to the left.

How many pizzas will people eat this year? How many doctor visits will people make? How many houses will

people buy?

Each good or service has its own special characteristics that determine the quantity people are willing and able
to consume. One is the price of the good or service itself. Other independent variables that are important
determinants of demand include consumer preferences, prices of related goods and services, income,
demographic characteristics such as population size, and buyer expectations. The number of pizzas people
will purchase, for example, depends very much on whether they like pizza. It also depends on the prices for
alternatives such as hamburgers or spaghetti. The number of doctor visits is likely to vary with
income—people with higher incomes are likely to see a doctor more often than people with lower incomes.
The demands for pizza, for doctor visits, and for housing are certainly affected by the age distribution of the

population and its size.

While different variables play different roles in influencing the demands for different goods and services,
economists pay special attention to one: the price of the good or service. Given the values of all the other
variables that affect demand, a higher price tends to reduce the quantity people demand, and a lower price

tends to increase it. A medium pizza typically sells for $5 to $10. Suppose the price were $30. Chances are, you
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would buy fewer pizzas at that price than you do now. Suppose pizzas typically sold for $2 each. At that price,

people would be likely to buy more pizzas than they do now.

We will discuss first how price affects the quantity demanded of a good or service and then how other

variables affect demand.

Price and the Demand Curve

Because people will purchase different quantities of a good or service at different prices, economists must be
careful when speaking of the “demand” for something. They have therefore developed some specific terms for

expressing the general concept of demand.

The quantity demanded of a good or service is the quantity buyers are willing and able to buy at a particular
price during a particular period, all other things unchanged. (As we learned, we can substitute the Latin
phrase “ceteris paribus” for “all other things unchanged.”) Suppose, for example, that 100,000 movie tickets
are sold each month in a particular town at a price of $8 per ticket. That quantity—100,000—is the quantity
of movie admissions demanded per month at a price of $8. If the price were $12, we would expect the
quantity demanded to be less. If it were $4, we would expect the quantity demanded to be greater. The
quantity demanded at each price would be different if other things that might affect it, such as the population
of the town, were to change. That is why we add the qualifier that other things have not changed to the

definition of quantity demanded.

A demand schedule is a table that shows the quantities of a good or service demanded at different prices
during a particular period, all other things unchanged. To introduce the concept of a demand schedule, let us
consider the demand for coffee in the United States. We will ignore differences among types of coftee beans
and roasts, and speak simply of coffee. The table in Figure 3.1a. A Demand Schedule and a Demand Curve
shows quantities of coffee that will be demanded each month at prices ranging from $9 to $4 per pound; the

table is a demand schedule. We see that the higher the price, the lower the quantity demanded.
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demand schedule; it shows quantities of coffee demanded per month in the
United States at particular prices, all other things unchanged. These data are

then plotted on the demand curve. At point A on the curve, 25 million
pounds of coffee per month are demanded at a price of $6 per pound. At

point B, 30 million pounds of coffee per month are demanded at a price of $5
per pound. Figure by University of Minnesota, licensed under CC BY-NC-SA

40.

Figure 3.1a A Demand Schedule and a Demand Curve Text Version

The vertical axis Price Per Pound and the horizontal axis is Quantity (Millions of pounds of coftee per

month). These data are then plotted on the demand curve. The demand curve slopes downward from left to

right. Table 3.1a contains data for Figure 3.1. A Demand Schedule and a Demand Curve.
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Table 3.1a. A Demand Schedule and a Demand Curve

Price Per Pound (§) I()l;llillrln(tilst)y Demanded Per Month (Millions of
9 10
8 15
7 20
6 25
S 30
4 35

The information given in a demand schedule can be presented with a demand curve, which is a graphical
representation of a demand schedule. A demand curve thus shows the relationship between the price and
quantity demanded of a good or service during a particular period, all other things unchanged. The demand
curve in Figure 3.1a A Demand Schedule and a Demand Curve shows the prices and quantities of coffee
demanded that are given in the demand schedule. At point A, for example, we see that 25 million pounds of
coffee per month are demanded at a price of $6 per pound. By convention, economists graph price on the

vertical axis and quantity on the horizontal axis.

Price alone does not determine the quantity of coffee or any other good that people buy. To isolate the effect
of changes in price on the quantity of a good or service demanded, however, we show the quantity demanded
at each price, assuming that those other variables remain unchanged. We do the same thing in drawing a graph
of the relationship between any two variables; we assume that the values of other variables that may affect the
variables shown in the graph (such as income or population) remain unchanged for the period under

consideration.

A change in price, with no change in any of the other variables that affect demand, results in a movement
along the demand curve. For example, if the price of coftee falls from $6 to $5 per pound, consumption rises
from 25 million pounds to 30 million pounds per month. That is a movement from point A to point B along
the demand curve in Figure 3.1a A Demand Schedule and a Demand Curve. A movement along a demand
curve that results from a change in price is called a change in quantity demanded. Note that a change in

quantity demanded is not a change or shift in the demand curve; it is a movement a/ong the demand curve.

The negative slope of the demand curve in Figure 3.1a A Demand Schedule and a Demand Curve suggests a
key behavioral relationship of economics. All other things unchanged, the law of demand holds that, for
virtually all goods and services, a higher price leads to a reduction in quantity demanded and a lower price

leads to an increase in quantity demanded.
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The law of demand is called a law because the results of countless studies are consistent with it. Undoubtedly,
you have observed one manifestation of the law. When a store finds itself with an overstock of some item,
such as running shoes or tomatoes, and needs to sell these items quickly, what does it do? It typically has a
sale, expecting that a lower price will increase the quantity demanded. In general, we expect the law of
demand to hold. Given the values of other variables that influence demand, a higher price reduces the
quantity demanded. A lower price increases the quantity demanded. Demand curves, in short, slope

downward.

Changes in Demand

Of course, price alone does not determine the quantity of a good or service that people consume. Coftee
consumption, for example, will be affected by such variables as income and population. Preferences also play a
role. The story at the beginning of the chapter illustrates as much. Starbucks “turned people on” to coffee. We
also expect other prices to affect coffee consumption. People often eat doughnuts or bagels with their coffee,
so a reduction in the price of doughnuts or bagels might induce people to drink more coffee. An alternative to
coffee is tea, so a reduction in the price of tea might result in the consumption of more tea and less coffee.
Thus, a change in any one of the variables held constant in constructing a demand schedule will change the
quantities demanded at each price. The result will be a shzft in the entire demand curve rather than a

movement along the demand curve. A shift in a demand curve is called a change in demand.

Suppose, for example, that something happens to increase the quantity of coffee demanded at each price.
Several events could produce such a change: an increase in incomes, an increase in population, or an increase
in the price of tea would each be likely to increase the quantity of coffee demanded at each price. Any such
change produces a new demand schedule. Figure 3.1b An Increase in Demand shows such a change in the
demand schedule for coffee. We see that the quantity of coffee demanded per month is greater at each price
than before. We show that graphically as a shift in the demand curve. The original curve, labeled Dy, shifts to
the right to D;. At a price of $6 per pound, for example, the quantity demanded rises from 25 million pounds

per month (point A) to 35 million pounds per month (point A’).
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Figure 3.1b An Increase in Demand. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.1b An Increase in Demand Textual Version

Figure 3.1b graph: The vertical axis is Price per pound and the horizontal axis is the Quantity (millions of

pounds per month). An increase in the quantity of a good or service demanded at each price is shown as an

increase in demand. The original demand curve D1 shifts to the right to D2. Point A on D1 corresponds to a

price of $6 per pound and a quantity demanded of 25 million pounds of coftee per month. On the new

demand curve D2, the quantity demanded at this price rises to 35 million pounds of coffee per month (point

A"). The demand curve is linear and trends downward left to right. Table 3.2 An contains data for Figure 3.2

An Increase in Demand.

Table 3.1b An Increase in Demand

Price (per pound) Old quantity demanded (Dy) New quantity demanded (D>)
$9 10 20

$8 15 25

$7 20 30

$6 25 (Point A) 35 (Point A’)

$s 30 40

$4 35 45
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Just as demand can increase, it can decrease. In the case of coffee, demand might fall as a result of events such
as a reduction in population, a reduction in the price of tea, or a change in preferences. For example, a
definitive finding that the caffeine in coffee contributes to heart disease, which is currently being debated in

the scientific community, could change preferences and reduce the demand for coffee.

A reduction in the demand for coffee is illustrated in Figure 3.1c A Reduction in Demand. The demand
schedule shows that less coffee is demanded at each price than in Figure 3.1a A Demand Schedule and a
Demand Curve. The result is a shift in demand from the original curve D1 to D3. The quantity of coffee
demanded at a price of $6 per pound falls from 25 million pounds per month (point A) to 15 million pounds
per month (point A”). Note, again, that a change in quantity demanded, ceteris paribus, refers to a movement

along the demand curve, while a change in demand refers to a shzft in the demand curve.

Old New
quantity quantity o
Price demanded demanded §
o
$9 10 0 ] D,
8 15 5 8
a3
7 20 10
6 25 15 2
5 30 20 1
4 35 25
0 5 10 15 20 25 30 35 40 45

Quantity (millions of pounds per month)

Figure 3.3 A Reduction in Demand Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.1c A Reduction in Demand Textual Version

Figure 3.1c Graph: The vertical axis is Price per pound and the horizontal axis is the Quantity (millions of
pounds per month). The demand curve slopes downward from left to right. The reduction in demand shifts
the demand curve for coffee to the left, from the original demand curve (D1) to new demand curve (D3). The
quantity demanded at a price of $6 per pound, for example, falls from 25 million pounds per month (point

A) to 15 million pounds of coftee per month (point A”).
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Table 3.1c A Reduction in Demand

Price (per pound) Old quantity demanded (D1 ) New quantity demanded (D3 )
$9 10 0

$8 15 5

$7 20 10

$6 25 (Point A) 15 (Point A”)

$5 30 20

$4 35 25

A reduction in the demand for coffee is illustrated in Figure 3.1c. A Reduction in Demand. The demand
schedule shows that less coftee is demanded at each price than in Figure 3.1a. A Demand Schedule and a
Demand Curve. The result is a shift in demand from the original curve D1 to D3. The quantity of coffee
demanded at a price of $6 per pound falls from 25 million pounds per month (point A) to 15 million pounds
per month (point A”). Note, again, that a change in quantity demanded, ceteris paribus, refers to a movement

along the demand curve, while a change in demand refers to a shift in the demand curve.

A variable that can change the quantity of a good or service demanded at each price is called a demand shifter.
When these other variables change, the all-other-things-unchanged conditions behind the original demand
curve no longer hold. Although difterent goods and services will have different demand shifters, the demand

shifters are likely to include:

consumer preferences
the prices of related goods and services
income

demographic characteristics

MR

buyer expectations.

Next we look at each of these.

Preferences

Changes in preferences of buyers can have important consequences for demand. We have already seen how
Starbucks supposedly increased the demand for coffee. Another example is reduced demand for cigarettes
caused by concern about the effect of smoking on health. A change in preferences that makes one good or
service more popular will shift the demand curve to the right. A change that makes it less popular will shift

the demand curve to the left.
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Prices of Related Goods and Services

Suppose the price of doughnuts were to fall. Many people who drink coffee enjoy dunking doughnuts in their
coffee; the lower price of doughnuts might therefore increase the demand for coffee, shifting the demand
curve for coffee to the right. A lower price for tea, however, would be likely to reduce coffee demand, shifting

the demand curve for coffee to the left.

In general, if a reduction in the price of one good increases the demand for another, the two goods are called
complements. If a reduction in the price of one good reduces the demand for another, the two goods are
called substitutes. These definitions hold in reverse as well: two goods are complements if an increase in the
price of one reduces the demand for the other, and they are substitutes if an increase in the price of one

increases the demand for the other. Doughnuts and coffee are complements; tea and coftee are substitutes.

Complementary goods are goods used in conjunction with one another. Tennis rackets and tennis balls, eggs
and bacon, and stationery and postage stamps are complementary goods. Substitute goods are goods used
instead of one another. iPODs, for example, are likely to be substitutes for CD players. Breakfast cereal is a

substitute for eggs. A file attachment to an e-mail is a substitute for both a fax machine and postage stamps.

Complements (coffee and doughnuts)

Reducing the price of one... increases the demand for the other.

Increasing the price of one... reduces the demand for the other.

Substitutes (coffee and tea)

Increasing the price of one... increases the demand for the other.

Reducing the price of one... reduces the demand for the other.

Figure 3.1d. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.
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Income

As incomes rise, people increase their consumption of many goods and services, and as incomes fall, their
consumption of these goods and services falls. For example, an increase in income is likely to raise the demand
for gasoline, ski trips, new cars, and jewelry. There are, however, goods and services for which consumption
falls as income rises—and rises as income falls. As incomes rise, for example, people tend to consume more

fresh fruit but less canned fruit.

A good for which demand increases when income increases is called a normal good. A good for which
demand decreases when income increases is called an inferior good. An increase in income shifts the demand
curve for fresh fruit (a normal good) to the right; it shifts the demand curve for canned fruit (an inferior

good) to the left.

Demographic Characteristics

The number of buyers affects the total quantity of a good or service that will be bought; in general, the greater
the population, the greater the demand. Other demographic characteristics can affect demand as well. As the
share of the population over age 65 increases, the demand for medical services, ocean cruises, and motor
homes increases. The birth rate in the United States fell sharply between 1955 and 1975 but has gradually
increased since then. That increase has raised the demand for such things as infant supplies, elementary school
teachers, soccer coaches, in-line skates, and college education. Demand can thus shift as a result of changes in

both the number and characteristics of buyers.

Buyer Expectations

The consumption of goods that can be easily stored, or whose consumption can be postponed, is strongly
affected by buyer expectations. The expectation of newer TV technologies, such as high-definition TV, could
slow down sales of regular T'Vs. If people expect gasoline prices to rise tomorrow, they will fill up their tanks
today to try to beat the price increase. The same will be true for goods such as automobiles and washing
machines: an expectation of higher prices in the future will lead to more purchases today. If the price of a
good is expected to fall, however, people are likely to reduce their purchases today and await tomorrow’s lower

prices. The expectation that computer prices will fall, for example, can reduce current demand.
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Heads Up!

It is crucial to distinguish between a change in quantity demanded, which is a movement along the demand
curve caused by a change in price, and a change in demand, which implies a shift of the demand curve itself. A
change in demand is caused by a change in a demand shifter- a change in price causes a movement along the
demand curve. An increase in demand is a shift of the demand curve to the right. A decrease in demand is a

shift in the demand curve to the left. This drawing of a demand curve highlights the difference.

Key Takeaways

- The quantity demanded of a good or service is the quantity buyers are willing and able to
buy at a particular price during a particular period, all other things unchanged.

A demand schedule is a table that shows the quantities of a good or service demanded at
different prices during a particular period, all other things unchanged.

- A demand curve shows graphically the quantities of a good or service demanded at different
prices during a particular period, all other things unchanged.

. All other things unchanged, the law of demand holds that, for virtually all goods and
services, a higher price induces a reduction in quantity demanded and a lower price induces
an increase in quantity demanded.

. A change in the price of a good or service causes a change in the quantity demanded—a
movement along the demand curve.

- A change in a demand shifter causes a change in demand, which is shown as a shift of the
demand curve. Demand shifters include preferences, the prices of related goods and services,
income, demographic characteristics, and buyer expectations.
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. Two goods are substitutes if an increase in the price of one causes an increase in the demand
for the other. Two goods are complements if an increase in the price of one causes a
decrease in the demand for the other.

.« A good is a normal good if an increase in income causes an increase in demand. A good is an
inferior good if an increase in income causes a decrease in demand.

All other things unchanged, what happens to the demand curve for DVD rentals if there is (a) an
increase in the price of movie theater tickets, (b) a decrease in family income, or (c) an increase in
the price of DVD rentals? In answering this and other “Try It!” problems in this chapter, draw and
carefully label a set of axes. On the horizontal axis of your graph, show the quantity of DVD rentals.

n ou

It is necessary to specify the time period to which your quantity pertains (e.g., “per period,” “per
week,” or “per year”). On the vertical axis show the price per DVD rental. Since you do not have
specific data on prices and quantities demanded, make a “free-hand” drawing of the curve or
curves you are asked to examine. Focus on the general shape and position of the curve(s) before
and after events occur. Draw new curve(s) to show what happens in each of the circumstances
given. The curves could shift to the left or to the right, or stay where they are.

Check your answers
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Figure 3.1f Eigure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.1f. Textual Version

Figure 31f depicts the changes in demand curve in 4 scenarios panel A, panel B, and panel C. The
graphs all have Price per DVD rental on the vertical axis and the Quantity of DVD rentals per period
on the horizontal axis. The demand curve is linear sloping downwards left to right and the original
curve is denoted by D1 and change in the demand curve by D in Panels A and B.

Panel A illustrates that since going to the movies is a substitute for watching a DVD at home, an
increase in the price of going to the movies should cause more people to switch from going to the
movies to staying at home and renting DVDs. Thus, the demand curve for DVD rentals will shift to
the right from D1 to D2 when the price of movie theater tickets increases.

Panel B contains 2 graphs: the first graph shows the shift in the demand curve for normal goods
and the second graph shows the shift in the demand curve for the inferior goods. A decrease in
family income will cause the demand curve to shift to the left if DVD rentals are a normal good but
to the right if DVD rentals are an inferior good. The latter may be the case for some families, since
staying at home and watching DVDs is a cheaper form of entertainment than taking the family to
the movies. For most others, however, DVD rentals are probably a normal good.

Panel C depicts the increase in the price of DVD rentals. An increase in the price of DVD rentals does
not shift the demand curve for DVD rentals at all; rather, an increase in price, say from Py to P, is a
movement upward to the left along the demand curve. At a higher price people will rent fewer
DVDs causing Q1 to shift to the left to O ceteris paribus.

Case in Point: Solving Campus Parking Problems Without Adding
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More Parking Spaces

Figure 3.1g.

MkmgLoiihﬂp&MmiMkmml
photos/autohistorian/16598201447/) by Alden Jewell,
licensed under CC BY 2.0.

Unless you attend a “virtual” campus, chances are you have engaged in more than one
conversation about how hard it is to find a place to park on campus. Indeed, according to Clark Kerr,
a former president of the University of California system, a university is best understood as a group
of people “held together by a common grievance over parking.”

Clearly, the demand for campus parking spaces has grown substantially over the past few decades.
In surveys conducted by Daniel Kenney, Ricardo Dumont, and Ginger Kenney, who work for the
campus design company Sasaki and Associates, it was found that 7 out of 10 students own their
own cars. They have interviewed “many students who confessed to driving from their dormitories
to classes that were a five-minute walk away,” and they argue that the deterioration of college
environments is largely attributable to the increased use of cars on campus and that colleges could
better service their missions by not adding more parking spaces.

Since few universities charge enough for parking to even cover the cost of building and maintaining
parking lots, the rest is paid for by all students as part of tuition. Their research shows that “for
every 1,000 parking spaces, the median institution loses almost $400,000 a year for surface
parking, and more than $1,200,000 for structural parking.” Fear of a backlash from students and
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their parents, as well as from faculty and staff, seems to explain why campus administrators do not
simply raise the price of parking on campus.

While Kenney and his colleagues do advocate raising parking fees, if not all at once then over time,
they also suggest some subtler, and perhaps politically more palatable, measures—in particular,
shifting the demand for parking spaces to the left by lowering the prices of substitutes.

Two examples they noted were at the University of Washington and the University of Colorado at
Boulder. At the University of Washington, car poolers may park for free. This innovation has
reduced purchases of single-occupancy parking permits by 32% over a decade. According to
University of Washington assistant director of transportation services Peter Dewey, “Without
vigorously managing our parking and providing commuter alternatives, the university would have
been faced with adding approximately 3,600 parking spaces, at a cost of over $100 million...The
university has created opportunities to make capital investments in buildings supporting education
instead of structures for cars.” At the University of Colorado, free public transit has increased use of
buses and light rail from 300,000 to 2 million trips per year over the last decade. The increased use
of mass transit has allowed the university to avoid constructing nearly 2,000 parking spaces, which
has saved about $3.6 million annually.

Source: Kenney, D. R. (2004, March 26). How to solve campus parking problems without adding
more parking. The Chronicle of Higher Education, 50(29), B22-B23.
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3.2 - SUPPLY

Learning Objectives

- Define the quantity supplied of a good or service and illustrate it using a supply schedule and
a supply curve.

- Distinguish between the following pairs of concepts: supply and quantity supplied, supply
schedule and supply curve, movement along and shift in a supply curve.

- Identify supply shifters and determine whether a change in a supply shifter causes the
supply curve to shift to the right or to the left.

What determines the quantity of a good or service sellers are willing to offer for sale? Price is one factor; ceteris
paribus, a higher price is likely to induce sellers to offer a greater quantity of a good or service. Production cost
is another determinant of supply. Variables that affect production cost include the prices of factors used to
produce the good or service, returns from alternative activities, technology, the expectations of sellers, and
natural events such as weather changes. Still another factor affecting the quantity of a good that will be
offered for sale is the number of sellers—the greater the number of sellers of a particular good or service, the

greater will be the quantity offered at any price per time period.

Price and the Supply Curve

The quantity supplied of a good or service is the quantity sellers are willing to sell at a particular price during a
particular period, all other things unchanged. Ceteris paribus, the receipt of a higher price increases profits

and induces sellers to increase the quantity they supply.

In general, when there are many sellers of a good, an increase in price results in an increase in quantity
supplied, and this relationship is often referred to as the law of supply. We will see, though, through our

exploration of microeconomics, that there are a number of exceptions to this relationship. There are cases in
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which a higher price will not induce an increase in quantity supplied. Goods that cannot be produced, such as
additional land on the corner of Park Avenue and 56th Street in Manhattan, are fixed in supply—a higher
price cannot induce an increase in the quantity supplied. There are even cases, which we investigate in

microeconomic analysis, in which a higher price induces a reduction in the quantity supplied.

Generally speaking, however, when there are many sellers of a good, an increase in price results in a greater
quantity supplied. The relationship between price and quantity supplied is suggested in a supply schedule, a
table that shows quantities supplied at different prices during a particular period, all other things unchanged.
Figure 3.2a “A Supply Schedule and a Supply Curve” gives a supply schedule for the quantities of coffee that
will be supplied per month at various prices, ceteris paribus. At a price of $4 per pound, for example,
producers are willing to supply 15 million pounds of coffee per month. A higher price, say $6 per pound,

induces sellers to supply a greater quantity—25 million pounds of coffee per month.

Price per

holind (5 4 | 5| 6| 7] 8109
Quantity supplied per 15 1201 251 301 35 | 40
month (millions of pounds)

$9

8

Price per pound

0 5 10 15 20 25 30 35 40 45
Quantity (millions of pounds of coffee per month)

Figure 3.2a A Supply Schedule and a Supply Curve. Figure by
University of Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.2a A Supply Schedule and a Supply Curve Textual Version
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Figure 3.2a: The vertical axis is price per pound ($)and the horizontal axis is quantity of coffee supplied per
month. The supply curve slopes upward from left to right. The values given here suggest a positive
relationship between price and quantity supplied. Table 3.2a A Supply Schedule and a Supply Curve contains

data from Figure 3.2a.

Table 3.2a A Supply Schedule and a Supply Curve

Price per pound ($) Oqu;Ig‘i? ;;P:ﬁf:: h[;er month (millions per pounds
4 15
5 20
6 25
7 30
8 35
9 40

The supply schedule shows the quantity of coftee that will be supplied in the United States each month at
particular prices, all other things unchanged. The same information is given graphically in the supply curve.
The values given here suggest a positive relationship between price and quantity supplied. A supply curve is a
graphical representation of a supply schedule. It shows the relationship between price and quantity supplied
during a particular period, all other things unchanged. Because the relationship between price and quantity
supplied is generally positive, supply curves are generally upward sloping. The supply curve for coftee in

Figure 3.2a “A Supply Schedule and a Supply Curve” shows graphically the values given in the supply
schedule.

A change in price causes a movement a/ong the supply curve; such a movement is called a change in quantity
supplied. As is the case with a change in quantity demanded, a change in quantity supplied does not shift the
supply curve. By definition, it is 2 movement along the supply curve. For example, if the price rises from $6
per pound to $7 per pound, the quantity supplied rises from 25 million pounds per month to 30 million

pounds per month. That’s a movement from point A to point B along the supply curve in Figure 3.2a “A
Supply Schedule and a Supply Curve”.

Changes in Supply

When we draw a supply curve, we assume that other variables that affect the willingness of sellers to supply a
good or service are unchanged. It follows that a change in any of those variables will cause a change in supply,

which is a shift in the supply curve. A change that increases the quantity of a good or service supplied at each



212 | 3.2 - SUPPLY

price shifts the supply curve to the right. Suppose, for example, that the price of fertilizer falls. That will
reduce the cost of producing coftee and thus increase the quantity of coffee producers will offer for sale at
each price. The supply schedule in Figure 3.2b “An Increase in Supply” shows an increase in the quantity of
coffee supplied at each price. Table 3.9 An Increase in Supply details data from Figure 3.9 An Increase in

Supply.

If there is a change in supply that increases the quantity supplied at each price, as is the case in the supply
schedule here, the supply curve shifts to the right from S to Sy. At a price of $6 per pound, for example, the
quantity supplied rises from the previous level of 25 million pounds per month on supply curve S1 (point A)

to 35 million pounds per month on supply curve S (point A’').

$9
8
7
Old New 6
quantity quantity °
Price supplied supplied 3 5
a
$4 15 25 9]
o 4
5 20 30 g
= 3
6 25 35
7 30 40 2
8 35 45 1
9 40 50

0 5 10 15 20 25 30 35 40 45 50
Quantity (millions of pounds of coffee per month)

Figure 3.2b An Increase in Supply. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.2b An Increase in Supply Textual Version

The vertical axis is price per pound and the horizontal axis is quantity of coffee per month. The supply curve
slopes upward left to right. There is a change in supply that increases the quantity supplied at each price
causing the supply curve shifts to the right from original supply curve (S1) to the new supply curve Sy. Ata
price of $6 per pound, for example, the quantity supplied rises from the previous level of 25 million pounds
per month on supply curve S (point A) to 35 million pounds per month on supply curve S> (point A’). Table

3.9 An Increase in Supply contains data from Figure 3.9.



3.2 - SUPPLY | 213

Table 3.2b An Increase in Supply

Price ($) Old quantity supplied (S1) New quantity supplied (S2)
4 15 25
5 20 30
6 25 35
7 30 40
8 35 45
9 40 50

We show that increase graphically as a shift in the supply curve from S7 to Sp. We see that the quantity

supplied at each price increases by 10 million pounds of coffee per month. At point A on the original supply

curve S1, for example, 25 million pounds of coffee per month are supplied at a price of $6 per pound. After

the increase in supply, 35 million pounds per month are supplied at the same price (point A’ on curve 57).

An event that reduces the quantity supplied at each price shifts the supply curve to the left. An increase in

production costs and excessive rain that reduces the yields from coffee plants are examples of events that might

reduce supply. Figure 3.2¢ “A Reduction in Supply” shows a reduction in the supply of coftee. We see in the
supply schedule that the quantity of coftee supplied falls by 10 million pounds of coftee per month at each

price. The supply curve thus shifts from S7 to S3.

%9
8
7
Old New 6
quantity quantity o
Price supplied supplied 2 5
a
$4 15 5 @
o 4
5 20 10 g
€ 3
6 25 15
7 30 20 2
8 35 25 1
9 40 30
0

53 10 15 20 25 30 35 40 45 50
Quantity (millions of pounds of coffee per month)

Figure 3.2c A Reduction in Supply. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.
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Figure 3.2c A Reduction in Supply Textual Version

Figure 3.2c Graph: The vertical axis is price per pound ($) and horizontal axis is quantity (millions of pounds
of coftee per month). The supply curve slopes upwards left to right. A change in supply that reduces the
quantity supplied at each price shifts the original supply curve (S1) to the left to the new supply curve (§3).
Ataprice of $6 per pound, for example, the original quantity supplied was 25 million pounds of coffee per
month (point A). With a new supply curve S3, the quantity supplied at that price falls to 15 million pounds
of coftee per month (point A”).Table 3.2c A Reduction in Supply contains data from Figure 3.2c.

Table 3.2c A Reduction in Supply

Price ($) Old quantity supplied New quantity supplied
4 15 5

5 20 10

6 25 15

7 30 20

8 35 25

9 40 30

Figure 3.2c A Reduction in Supply. A change in supply that reduces the quantity supplied at each price shifts
the supply curve to the left. At a price of $6 per pound, for example, the original quantity supplied was 25
million pounds of coftee per month (point A). With a new supply curve $3, the quantity supplied at that

price falls to 15 million pounds of coffee per month (point A”).

A variable that can change the quantity of a good or service supplied at each price is called a supply shifter.
Supply shifters include:

prices of factors of production
returns from alternative activities
technology

seller expectations

natural events

DA T o e

the number of sellers.

When these other variables change, the all-other-things-unchanged conditions behind the original supply

curve no longer hold. Let us look at each of the supply shifters.
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Prices of Factors of Production

A change in the price of labour or some other factor of production will change the cost of producing any
given quantity of the good or service. This change in the cost of production will change the quantity that
suppliers are willing to offer at any price. An increase in factor prices should decrease the quantity suppliers
will offer at any price, shifting the supply curve to the left. A reduction in factor prices increases the quantity

suppliers will offer at any price, shifting the supply curve to the right.

Suppose coftee growers must pay a higher wage to the workers they hire to harvest coftee or must pay more for
fertilizer. Such increases in production cost will cause them to produce a smaller quantity at each price,
shifting the supply curve for coftee to the left. A reduction in any of these costs increases supply, shifting the

supply curve to the right.

Returns from Alternative Activities

To produce one good or service means forgoing the production of another. The concept of opportunity cost
in economics suggests that the value of the activity forgone is the opportunity cost of the activity chosen; this
cost should affect supply. For example, one opportunity cost of producing eggs is not selling chickens. An
increase in the price people are willing to pay for fresh chicken would make it more profitable to sell chickens
and would thus increase the opportunity cost of producing eggs. It would shift the supply curve for eggs to

the left, reflecting a decrease in supply.

Technology

A change in technology alters the combinations of inputs or the types of inputs required in the production
process. An improvement in technology usually means that fewer and/or less costly inputs are needed. If the
cost of production is lower, the profits available at a given price will increase, and producers will produce

more. With more produced at every price, the supply curve will shift to the right, meaning an increase in

supply.

Impressive technological changes have occurred in the computer industry in recent years. Computers are
much smaller and are far more powerful than they were only a few years ago—and they are much cheaper to
produce. The result has been a huge increase in the supply of computers, shifting the supply curve to the
right.

While we usually think of technology as enhancing production, declines in production due to problems in

technology are also possible. Outlawing the use of certain equipment without pollution-control devices has
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increased the cost of production for many goods and services, thereby reducing profits available at any price

and shifting these supply curves to the left.

Seller Expectations

All supply curves are based in part on seller expectations about future market conditions. Many decisions
about production and selling are typically made long before a product is ready for sale. Those decisions
necessarily depend on expectations. Changes in seller expectations can have important effects on price and

quantity.

Consider, for example, the owners of oil deposits. Oil pumped out of the ground and used today will be
unavailable in the future. If a change in the international political climate leads many owners to expect that oil
prices will rise in the future, they may decide to leave their oil in the ground, planning to sell it later when the

price is higher. Thus, there will be a decrease in supply; the supply curve for oil will shift to the left.

Natural Events

Storms, insect infestations, and drought affect agricultural production and thus the supply of agricultural
goods. If something destroys a substantial part of an agricultural crop, the supply curve will shift to the left.
The terrible cyclone that killed more than 50,000 people in Myanmar in 2008 also destroyed some of the
country’s prime rice growing land. That shifted the supply curve for rice to the left. If there is an unusually

good harvest, the supply curve will shift to the right.

The Number of Sellers

The supply curve for an industry, such as coftee, includes all the sellers in the industry. A change in the
number of sellers in an industry changes the quantity available at each price and thus changes supply. An
increase in the number of sellers supplying a good or service shifts the supply curve to the right; a reduction in

the number of sellers shifts the supply curve to the left.

The market for cellular phone service has been affected by an increase in the number of firms oftering the
service. Over the past decade, new cellular phone companies emerged, shifting the supply curve for cellular

phone service to the right.
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Heads Up!

Price per unit

Quantity per period

Figure 3.2d Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0.

There are two special things to note about supply curves. First, it is important to
distinguish carefully between changes in supply and changes in quantity supplied. A
change in supply results from a change in a supply shifter and implies a shift of the
supply curve to the right or left. A change in price produces a change in quantity supplied
and induces a movement along the supply curve. A change in price does not shift the
supply curve.

The second caution relates to the interpretation of increases and decreases in supply. Notice that in

Figure 3.2b "An Increase in Supply” an increase in supply is shown as a shift of the supply curve to

the right; the curve shifts in the direction of increasing quantity with respect to the horizontal axis.

In Figure 3.2c "A Reduction in Supply” a reduction in supply is shown as a shift of the supply curve

to the left; the curve shifts in the direction of decreasing quantity with respect to the horizontal
axis.

Because the supply curve is upward sloping, a shift to the right produces a new curve thatin a
sense lies “below” the original curve. Students sometimes make the mistake of thinking of such a
shift as a shift “down” and therefore as a reduction in supply. Similarly, it is easy to make the
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mistake of showing an increase in supply with a new curve that lies “above” the original curve. But
that is a reduction in supply!

To avoid such errors, focus on the fact that an increase in supply is an increase in the quantity
supplied at each price and shifts the supply curve in the direction of increased quantity on the
horizontal axis. Similarly, a reduction in supply is a reduction in the quantity supplied at each price
and shifts the supply curve in the direction of a lower quantity on the horizontal axis.

Key Takeaways

« The quantity supplied of a good or service is the quantity sellers are willing to sell at a
particular price during a particular period, all other things unchanged.

« A supply schedule shows the quantities supplied at different prices during a particular period,
all other things unchanged. A supply curve shows this same information graphically.

« A change in the price of a good or service causes a change in the quantity supplied—a
movement along the supply curve.

« A change in a supply shifter causes a change in supply, which is shown as a shift of the
supply curve. Supply shifters include prices of factors of production, returns from alternative
activities, technology, seller expectations, natural events, and the number of sellers.

« Anincrease in supply is shown as a shift to the right of a supply curve; a decrease in supply is
shown as a shift to the left.
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If all other things are unchanged, what happens to the supply curve for DVD rentals if there is (a)
an increase in wages paid to DVD rental store clerks, (b) an increase in the price of DVD rentals, or
(c) an increase in the number of DVD rental stores? Draw a graph that shows what happens to the
supply curve in each circumstance. The supply curve can shift to the left or to the right, or stay
where it is. Remember to label the axes and curves, and remember to specify the time period (e.g.,
“DVDs rented per week”).

Check your Answer
Panel (a) Panel (b) Panel (c)
g 55 £ 5 = £ 51 /5,
e @ v
) ) o
= = =
&) D =)
9] @ 9]
Q. o o
(O] Q (]
O Q O
a O a

Quantity of DVD
rentals per period

Quantity of DVD

rentals per period Quantity of DVD
rentals per period

Figure 3.2e. Figure by University of Minnesota, licensed under CC BY-NC-SA 4.0

Figure 3.2e Textual Version

Figure 3.2e depicts the changes in supply curve in 4 scenarios: panel A, panel B, and panel
C. The graphs all have Price per DVD rental on the vertical axis and the Quantity of DVD
rentals per period on the horizontal axis. The supply curve is linear sloping upwards left
to right and the original curve is denoted by S1and change in the Supply curve by S;.

Panel A: DVD rental store clerks are a factor of production in the DVD rental market. An increase in
their wages raises the cost of production, thereby causing the supply curve of DVD rentals to shift
to the left. (Caution: It is possible that you thought of the wage increase as an increase in
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income, a demand shifter, that would lead to an increase in demand, but this would be
incorrect. The question refers only to wages of DVD rental store clerks. They may rent
some DVD, but their impact on total demand would be negligible. Besides, we have no
information on what has happened overall to incomes of people who rent DVDs. We do
know, however, that the cost of a factor of production, which is a supply shifter,
increased.)

Panel B: An increase in the price of DVD rentals does not shift the supply curve at all; rather, it
corresponds to a movement upward to the right along the supply curve. At a higher price of P,
instead of Py, a greater quantity of DVD rentals, say Qz instead of &1, will be supplied.

Panel C: An increase in the number of stores renting DVDs will cause the supply curve to shift to
the right.
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Case in Point: The Monks of St. Benedict's Get Out of the Egg
Business

Figure 3.2f St. Benedict's Abbey, Atchison, Kansas

mariya_umama_wethemba monaster 26 in

Ya9y-cZL 8ru-s3Pbvm-r9iRYD-28xWAdr-woGian-c4MNp-8v

Z1P-d6Avgl-Yudryw-j4cgg-5kGhgP-G6QckY-k9jW1o-p2f6RX-d
ACp-26KZAtt-2n5wjVv-2n8v8uK-2n5HYQj-2dtwmSV-R6S70r-2

dLhjbY-2c9e4rz-e3dZBY-gHh7Qk-eRREag-7KnRyF-n86INB-2
BNOR-dOAmMES-SJ7TT])-d7HKFs-d7HEBf-4gA3kS-2gYsN1r-2n8
v8Wq) by Randy Greve, licensed under CCBY 2.0.

It was cookies that lured the monks of St. Benedict's out of the egg business, and now private
retreat sponsorship is luring them away from cookies.St. Benedict's is a Benedictine monastery,
nestled on a ranch high in the Colorado Rockies, about 20 miles down the road from Aspen. The
monastery's 15 monks operate the ranch to support themselves and to provide help for poor people
in the area. They lease out about 3,500 acres of their land to cattle and sheep grazers, produce

cookies, and sponsor private retreats. They used to produce eggs.

Attracted by potential profits and the peaceful nature of the work, the monks went into the egg
business in 1967. They had 10,000 chickens producing their Monastery Eggs brand. For a while,
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business was good. Very good. Then, in the late 1970s, the price of chicken feed started to rise
rapidly.

“When we started in the business, we were paying $60 to $80 a ton for feed—delivered,” recalls
the monastery’s abbot, Father Joseph Boyle. “By the late 1970s, our cost had more than doubled.
We were paying $160 to $200 a ton. That really hurt, because feed represents a large part of the
cost of producing eggs.”

The monks adjusted to the blow. “When grain prices were lower, we'd pull a hen off for a few
weeks to molt, then return her to laying. After grain prices went up, it was 12 months of laying and
into the soup pot,” Father Joseph says.

Grain prices continued to rise in the 1980s and increased the costs of production for all egg
producers. It caused the supply of eggs to fall. Demand fell at the same time, as Americans worried
about the cholesterol in eggs. Times got tougher in the egg business.

“We were still making money in the financial sense,” Father Joseph says. “But we tried an
experiment in 1985 producing cookies, and it was a success. We finally decided that devoting our
time and energy to the cookies would pay off better than the egg business, so we quit the egg
business in 1986."

The mail-order cookie business was good to the monks. They sold 200,000 ounces of Monastery
Cookies in 1987.

By 1998, however, they had limited their production of cookies, selling only locally and to gift shops.
Since 2000, they have switched to “providing private retreats for individuals and groups—about 40
people per month,” according to Brother Charles.

The monks' calculation of their opportunity costs revealed that they would earn a higher return
through sponsorship of private retreats than in either cookies or eggs. This projection has proved
correct.

And there is another advantage as well.

“The chickens didn't stop laying eggs on Sunday,” Father Joseph chuckles. “When we shifted to
cookies we could take Sundays off. We weren't hemmed in the way we were with the chickens.”
The move to providing retreats is even better in this regard. Since guests provide their own meals,
most of the monastery’s effort goes into planning and scheduling, which frees up even more of
their time for other worldly as well as spiritual pursuits.

Source: Personal interviews.
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Start Up: Crazy for Coffee

Starbucks Coffee Company revolutionized the coffee-drinking habits of millions of people. Starbucks, whose
bright green-and-white logo is almost as familiar as the golden arches of McDonald’s, began in Seattle in
1971. Fifteen years later it had grown into a chain of four stores in the Seattle area. Then in 1987 Howard
Schultz, a former Starbucks employee, who had become enamored with the culture of Ttalian coftee bars
during a trip to Italy, bought the company from its founders for $3.8 million. In 2008, Americans were
willingly paying $3 or more for a cappuccino or a latté, and Starbuck’s had grown to become an international

chain, with over 16,000 stores around the world.

The change in consumers’ taste for coffee and the profits raked in by Starbucks lured other companies to get
into the game. Retailers such as Seattle’s Best Coffee and Gloria Jean’s Coftees entered the US market, and
today there are thousands of coffee bars, carts, drive-throughs, and kiosks in downtowns, malls, and airports

all around the country. Even McDonald’s began selling specialty coftees.

But over the last decade the price of coffee beans has been quite volatile. Just as consumers were growing
accustomed to their cappuccinos and lattés, in 1997, the price of coffee beans shot up. Excessive rain and
labour strikes in coffee-growing areas of South America had reduced the supply of coffee, leading to a rise in
its price. In the early 2000s, Vietnam flooded the market with coffee, and the price of coffee beans
plummeted. More recently, weather conditions in various coffee-growing countries reduced supply, and the

price of coffee beans went back up.

Markets, the institutions that bring together buyers and sellers, are always responding to events, such as bad
harvests and changing consumer tastes that affect the prices and quantities of particular goods. The demand
for some goods increases, while the demand for others decreases. The supply of some goods rises, while the
supply of others falls. As such events unfold, prices adjust to keep markets in balance. This chapter explains
how the market forces of demand and supply interact to determine equilibrium prices and equilibrium
quantities of goods and services. We will see how prices and quantities adjust to changes in demand and

supply and how changes in prices serve as signals to buyers and sellers.

The model of demand and supply that we shall develop in this chapter is one of the most powerful tools in all
of economic analysis. You will be using it throughout your study of economics. We will first look at the

variables that influence demand. Then we will turn to supply, and finally we will put demand and supply
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together to explore how the model of demand and supply operates. As we examine the model, bear in mind
that demand is a representation of the behavior of buyers and that supply is a representation of the behavior
of sellers. Buyers may be consumers purchasing groceries or producers purchasing iron ore to make steel.
Sellers may be firms selling cars or households selling their labour services. We shall see that the ideas of
demand and supply apply, whatever the identity of the buyers or sellers and whatever the good or service

being exchanged in the market. In this chapter, we shall focus on buyers and sellers of goods and services.

Attribution

Except where otherwise noted, this chapter is adapted from “Chapter 3: Demand and Supply
https://pressbooks.senecacollege.ca/macroeconomics/part/chapter-3-demand-and-supply/)” In BUS 400
Business Economics (https://pressbooks.senecacollege.ca/macroeconomics) by Sandra Wellman, licensed
under CC BY-NC-SA 4.0/ A derivative of Principles of Economics by University of Minnesota Libraries
Publishing, licensed under CC BY-NC-SA.




226 | 3.4 - DEMAND, SUPPLY, AND EQUILIBRIUM

3.4 - DEMAND, SUPPLY, AND EQUILIBRIUM

Learning Objectives

« Use demand and supply to explain how equilibrium price and quantity are determined in a
market.

« Understand the concepts of surpluses and shortages and the pressures on price they
generate.

- Explain the impact of a change in demand or supply on equilibrium price and quantity.

- Explain how the circular flow model provides an overview of demand and supply in product
and factor markets and how the model suggests ways in which these markets are linked.

In this section we combine the demand and supply curves we have just studied into a new model. The model
of demand and supply uses demand and supply curves to explain the determination of price and quantity in a

market.

The Determination of Price and Quantity

The logic of the model of demand and supply is simple. The demand curve shows the quantities of a
particular good or service that buyers will be willing and able to purchase at each price during a specified
period. The supply curve shows the quantities that sellers will offer for sale at each price during that same
period. By putting the two curves together, we should be able to find a price at which the quantity buyers are

willing and able to purchase equals the quantity sellers will offer for sale.

Figure 3.4a “The Determination of Equilibrium Price and Quantity” combines the demand and supply data

introduced in Figure 3.1a “A Demand Schedule and a Demand Curve” and Figure 3.2a “A Supply Schedule
and a Supply Curve” Notice that the two curves intersect at a price of $6 per pound—at this price the

quantities demanded and supplied are equal. Buyers want to purchase, and sellers are willing to offer for sale,
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25 million pounds of coffee per month. The market for coftee is in equilibrium. Unless the demand or
supply curve shifts, there will be no tendency for price to change. The equilibrium price in any market is the
price at which quantity demanded equals quantity supplied. The equilibrium price in the market for coftee is
thus $6 per pound. The equilibrium quantity is the quantity demanded and supplied at the equilibrium

price.

$9 - - - - - - _.-._S

Equilibrium
price and
quantity

Price per pound

0 5 10 15 20 25 30 35 40 45
Quantity (millions of pounds of coffee per month)
Figure 3.4a The Determination of Equilibrium Price and

Quantity. Figure by University of Minnesota, licensed under CC
BY-NC-SA 4.0.

Figure 3.4a The Determination of Equilibrium Price and Quantity Textual Version

Figure 3.4a has a vertical axis of Price per pound ($) and horizontal axis of Quantity (millions of pounds of
coffee per month). The supply curve (S) slopes upward from left to right and the demand curve (D) slopes
downward left to right. The equilibrium price and quantity occurs at the point where the supply curve (S)
and the demand curve (D) intersect, 25 millions of pounds of coffee per month at $6 per pound. Table 3.4a

contains data for the supply and demand curves for the Figure 3.4a.
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Table 3.4a The Determination of Equilibrium Price and Quantity Data

Supply Curve

Points (S) (Quantity, Demand Curve (D) (Quantity, Price)
Price)

1 (15 million, $4) (10 million, $9)

2 (20 million, $5) (15 million, $8)

3 (25 million, $6) (20 million, $7)

4 (30 million, $7) (25 million, $6)

5 (35 million, $8) | (30 million, $5)

6 (40 million, $9) | (35 million, $4)

When we combine the demand and supply curves for a good in a single graph, the point at which they
intersect identifies the equilibrium price and equilibrium quantity. Here, the equilibrium price is $6 per
pound. Consumers demand, and suppliers supply, 25 million pounds of coftee per month at this price. With
an upward-sloping supply curve (S) and a downward-sloping demand curve (D), there is only a single price at
which the two curves intersect. This means there is only one price at which equilibrium is achieved. It follows
that at any price other than the equilibrium price, the market will not be in equilibrium. We next examine

what happens at prices other than the equilibrium price.

Surpluses

Figure 3.4b A Surplus in the Market for Coffee shows the same demand and supply curves we have just

examined, but this time the initial price is $8 per pound of coffee. Because we no longer have a balance
between quantity demanded and quantity supplied, this price is not the equilibrium price. At a price of
$8, we read over to the demand curve to determine the quantity of coffee consumers will be willing to
buy—15 million pounds per month. The supply curve tells us what sellers will offer for sale—35 million
pounds per month. The difference, 20 million pounds of coffee per month, is called a surplus. More generally,
a surplus is the amount by which the quantity supplied exceeds the quantity demanded at the current price.
There is, of course, no surplus at the equilibrium price; a surplus occurs only if the current price exceeds the

equilibrium price.
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Figure 3.4b A Surplus in the Market for Coffee. Figure by University of
Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.4b A Surplus in the Market for Coffee

Figure 3.4b has a vertical axis of Price per pound ($) and horizontal axis of Quantity (millions of pounds of
coffee per month). An upward sloping supply curve (S) and and downward sloping demand curve (D)
intersecting at 15 millions of pounds of coftee per month and $6 per pound. At a price of $8, the quantity
supplied is 35 million pounds of coffee per month and the quantity demanded is 15 million pounds per
month; there is a surplus of 20 million pounds of coftee per month. The surplus is at price of $8. Given a

surplus, the price will fall quickly toward the equilibrium level of $6.
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Table 3.4b A Surplus in the Market for Coffee

Supply Curve

Points (S) (Quantity, Demand Curve (D) (Quantity, Price)
Price)

1 (15 million, $4) (10 million, $9)

2 (20 million, $5) (15 million, $8)

3 (25 million, $6) (20 million, $7)

4 (30 million, $7) (25 million, $6)

5 (35 million, $8) | (30 million, $5)

6 (40 million, $9) | (35 million, $4)

Ataprice of $8, the quantity supplied is 35 million pounds of coftee per month and the quantity demanded
is 15 million pounds per month; there is a surplus of 20 million pounds of coffee per month. The surplus is at

price of $8. Given a surplus, the price will fall quickly toward the equilibrium level of $6.

A surplus in the market for coffee will not last long. With unsold coftee on the market, sellers will begin to
reduce their prices to clear out unsold coffee. As the price of coffee begins to fall, the quantity of coffee
supplied begins to decline. At the same time, the quantity of coffee demanded begins to rise. Remember that
the reduction in quantity supplied is a movement a/ong the supply curve—the curve itself does not shift in
response to a reduction in price. Similarly, the increase in quantity demanded is a movement a/ong the
demand curve—the demand curve does not shift in response to a reduction in price. Price will continue to fall
until it reaches its equilibrium level, at which the demand and supply curves intersect. At that point, there
will be no tendency for price to fall further. In general, surpluses in the marketplace are short-lived. The prices
of most goods and services adjust quickly, eliminating the surplus. Later on, we will discuss some markets in

which adjustment of price to equilibrium may occur only very slowly or not at all.

Shortages

Just as a price above the equilibrium price will cause a surplus, a price below equilibrium will cause a shortage.

A shortage is the amount by which the quantity demanded exceeds the quantity supplied at the current price.

Figure 3.4¢ “A Shortage in the Market for Coffee” shows a shortage in the market for coftee. Suppose the price
is $4 per pound. At that price, 15 million pounds of coffee would be supplied per month, and 35 million

pounds would be demanded per month. When more coffee is demanded than supplied, there is a shortage.
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Figure 3.4c A Shortage in the Market for Coffee. Figure by University of
Minnesota, licensed under CC BY-NC-SA 4.0.

Figure 3.4c A Shortage in the Market for Coffee Textual Version

Figure 3.4c has a vertical axis of Price per pound ($) and horizontal axis of Quantity (millions of pounds of
coffee per month). An upward sloping supply curve (S) and and downward sloping demand curve (D)
intersect at 15 million and $6 per pound. At a price of $4 per pound, the quantity of coffee demanded is 35
million pounds per month and the quantity supplied is 15 million pounds per month. The shortage is at

price of $4. The result is a shortage of 20 million pounds of coftee per month.
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Table 3.4c A Shortage in the Market for Coffee

Supply Curve (S)
(Quantity millions . o
Points of pounds per II))e.m:md Curve (D) (Quantity millions of pounds per month,
. rice per pound)
month, Price per
pound)
1 15 million, 4 dollars 10 million, 9 dollars
2 20 million, 5 dollars 15 million, 8 dollars
3 25 million, 6 dollar 20 million, 7 dollars
4 30 million, 7 dollars 25 million, 6 dollars
5 35 million, 8 dollars 30 million, S dollars
6 40 million, 9 dollars 35 million, 4 dollars

Ataprice of $4 per pound, the quantity of coffee demanded is 35 million pounds per month and the

quantity supplied is 15 million pounds per month. The shortage is at price of $4. The result is a shortage of

20 million pounds of coffee per month.

In the face of a shortage, sellers are likely to begin to raise their prices. As the price rises, there will be an

increase in the quantity supplied (but not a change in supply) and a reduction in the quantity demanded (but

not a change in demand) until the equilibrium price is achieved.
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Figure 3.4d Changes in Demand and Supply. A change in demand or in supply changes the equilibrium
solution in the model. Panels (a) and (b) show an increase and a decrease in demand, respectively; Panels
(c) and (d) show an increase and a decrease in supply, respectively. Eigure by University of Minnesota,
licensed under CC BY-NC-SA 4.0.
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Figure 3.4d Changes in Demand and Supply Textual Version

Figure depicts four graphs. The vertical axis is Price per pound (dollars) and a horizontal axis Quantity

(millions of pounds per month). The equilibrium occurs where supply and demand curves intersect.

Panel (a) depicts an increase in demand. Supply Curve (S1) is linear sloping upward from left to right. The

Demand Curve (D1) is linear sloping downward left to right and intersects with S1 at 25 million pounds per

month and 6 dollars per pound. D1 shifts to the right to D2 and now intersects S1 at 30 million pounds per

month and 7 dollars per pound.

Table 3.4d Panel A: Changes in Demand and Supply

Points

Supply Curve
(S1) (Quantity
millions of
pounds per
month, Price

per pound)

Demand Curve (D1) (Quantity
millions of pounds per month,
Price per pound)

Demand Curve (D) (Quantity
millions of pounds per month,
Price per pound)

1S million
pounds, 4
dollars

35 million pounds, 4 dollars

45 million pounds , 4 dollars

20 million
pounds, 5 dollars

30 million pounds, 5 dollars

40 million pounds , 5 dollars

25 million
pounds, 6
dollars

25 million pounds,, 6 dollars

35 million pounds , 6 dollars

30 million
pounds, 7
dollars

20 million pounds , 7 dollars

30 million pounds , 7 dollars

35S million
pounds, 8
dollars

15 million pounds , 8 dollars

25 million pounds , 8 dollars

40 million
pounds, 9
dollars

10 million pounds , 9 dollars

20 million pounds , 9 dollars

Panel (b) depicts a decrease in demand. Supply Curve (S1) is linear sloping upward from left to right. The

Demand Curve (Dy) is linear sloping downward left to right and intersects with Sy at 25 million pounds per

month and 6 dollars per pound. D1 shifts to the left to D2 and now intersects S1 at 20 million pounds per

month and 5 dollars per pound.
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Table 3.4e Panel B: Changes in Demand and Supply

Points

Supply Curve
(S1) (Quantity
millions of
pounds per
month, Price
per pound)

Demand Curve (Dj) (Quantity
millions of pounds per month,

Price per pound)

Demand Curve (D3) (Quantity
millions of pounds per month,
Price per pound)

15 million
pounds , 4
dollars

35 million pounds, 4 dollars

25 million pounds , 4 dollars

20 million
pounds, 5
dollars

30 million pounds,, 5 dollars

20 million pounds , 5 dollars

25 million
pounds, 6
dollars

25 million pounds,, 6 dollars

15 million pounds, 6 dollars

30 million
pounds, 7
dollars

20 million pounds , 7 dollars

10 million pounds , 7 dollars

35S million
pounds, 8
dollars

15 million pounds , 8 dollars

S million pounds , 8 dollars

40 million

pounds, 9
dollars

10 million pounds , 9 dollars

0 million pounds , 9 dollars

Panel (c) depicts an increase in supply. The Demand Curve (D1) is linear sloping downward left to right and

intersects with S1 at 25 million pounds per month and 6 dollars per pound. Supply Curve (S1) is linear

sloping upward from left to right. The S1 shifts to the right to S and now intersects D1 at 30 million pounds

per month and 5 dollars per pound.
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Table 3.4f Panel C: Changes in Demand and Supply

Points

Supply Curve
(S1) (Quantity
millions of
pounds per
month, Price
per pound)

Supply Curve (S2) (Quantity
millions of pounds per month,
Price per pound)

Demand Curve (Dy) (Quantity
millions of pounds per month,
Price per pound)

15 million
pounds , 4
dollars

20 million pounds , 3 dollars

35S million pounds, 4 dollars

20 million
pounds, 5
dollars

25 million pounds , 4 dollars

30 million pounds, 5 dollars

25 million
pounds, 6
dollars

30 million pounds , 5 dollars

25 million pounds, 6 dollars

30 million
pounds, 7
dollars

3Smillion pounds , 6 dollars

20 million pounds , 7 dollars

35S million
pounds, 8
dollars

40 million pounds , 7 dollars

15 million pounds , 8 dollars

40 million
pounds, 9 dollars

45 million pounds , 8 dollars

10 million pounds , 9 dollars

Panel (d) depicts a decrease in supply. The Demand Curve (Dy) is linear sloping downward left to right and

intersects with Sy at 25 million pounds per month and 6 dollars per pound. Supply Curve (Sy) is linear

sloping upward from left to right. The Sy shifts to the left to S and now intersects D1 at 20 million pounds

per month and 7 dollars per pound.
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Table 3.4g Changes in Demand and Supply: Panel D

Points

Supply Curve
(S1) (Quantity
millions of
pounds per
month, Price

per pound)

Supply Curve (S2) (Quantity
millions of pounds per month,
Price per pound)

Demand Curve (D1) (Quantity
millions of pounds per month,
Price per pound)

1S million
pounds , 4
dollars

S million pounds, 4 dollars

35 million pounds, 4 dollars

20 million
pounds, 5
dollars

10 million pounds , 5 dollars

30 million pounds, 5 dollars

25 million
pounds , 6
dollars

15 million pounds , 6 dollars

25 million pounds , 6 dollars

30 million
pounds, 7
dollars

20 million pounds , 7 dollars

20 million pounds , 7 dollars

35 million
pounds, 8
dollars

25 million pounds , 8 dollars

15 million pounds , 8 dollars

40 million
pounds, 9
dollars

30 million pounds , 9 dollars

10 million pounds , 9 dollars

A change in one of the variables (shifters) held constant in any model of demand and supply will create a

change in demand or supply. A shift in a demand or supply curve changes the equilibrium price and

equilibrium quantity for a good or service. Figure 3.4d “Changes in Demand and Supply” combines the

information about changes in the demand and supply of coftee presented in Figure 3.1b “An Increase in

Demand” Figure 3.1¢ “A Reduction in Demand” Figure 3.2b “An Increase in Supply” and Figure 3.2¢ “A
Reduction in Supply” In each case, the original equilibrium price is $6 per pound, and the corresponding

equilibrium quantity is 25 million pounds of coftee per month. Figure 3.4d “Changes in Demand and

Supply” shows what happens with an increase in demand, a reduction in demand, an increase in supply, and a

reduction in supply. We then look at what happens if both curves shift simultaneously. Each of these

possibilities is discussed in turn below.
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An Increase in Demand

An increase in demand for coffee shifts the demand curve to the right, as shown in Panel (a) of Figure 3.4d
“Changes in Demand and Supply”. The equilibrium price rises to $7 per pound. As the price rises to the new
equilibrium level, the quantity supplied increases to 30 million pounds of coftee per month. Notice that the

supply curve does not shift; rather, there is a movement along the supply curve.

Demand shifters that could cause an increase in demand include a shift in preferences that leads to greater
coffee consumption; a lower price for a complement to coffee, such as doughnuts; a higher price for a
substitute for coffee, such as tea; an increase in income; and an increase in population. A change in buyer
expectations, perhaps due to predictions of bad weather lowering expected yields on coffee plants and

increasing future coftee prices, could also increase current demand.

A Decrease in Demand

Panel (b) of Figure 3.4d “Changes in Demand and Supply” shows that a decrease in demand shifts the

demand curve to the left. The equilibrium price falls to $5 per pound. As the price falls to the new

equilibrium level, the quantity supplied decreases to 20 million pounds of coffee per month.

Demand shifters that could reduce the demand for coftee include a shift in preferences that makes people
want to consume less coffee; an increase in the price of a complement, such as doughnuts; a reduction in the
price of a substitute, such as tea; a reduction in income; a reduction in population; and a change in buyer

expectations that leads people to expect lower prices for coftee in the future.

An Increase in Supply

An increase in the supply of coffee shifts the supply curve to the right, as shown in Panel (c) of Figure 3.4d
“Changes in Demand and Supply”. The equilibrium price falls to $5 per pound. As the price falls to the new
equilibrium level, the quantity of coffee demanded increases to 30 million pounds of coftee per month.

Notice that the demand curve does not shift; rather, there is movement along the demand curve.

Possible supply shifters that could increase supply include a reduction in the price of an input such as labour,
adecline in the returns available from alternative uses of the inputs that produce coffee, an improvement in

the technology of coftee production, good weather, and an increase in the number of coffee-producing firms.
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A Decrease in Supply

Panel (d) of Figure 3.4d “Changes in Demand and Supply” shows that a decrease in supply shifts the supply

curve to the left. The equilibrium price rises to $7 per pound. As the price rises to the new equilibrium level,

the quantity demanded decreases to 20 million pounds of coftee per month.

Possible supply shifters that could reduce supply include an increase in the prices of inputs used in the
production of coffee, an increase in the returns available from alternative uses of these inputs, a decline in
production because of problems in technology (perhaps caused by a restriction on pesticides used to protect

coffee beans), a reduction in the number of coffee-producing firms, or a natural event, such as excessive rain.

Heads Up!

Figure 3.4¢ Textual Version

Figure 3.4e contains 3 graphs. All 3 graphs have the same axis: the vertical axis is price per pound (P) and the
horizontal axis is quantity (Ib of peas per month) (Q).

1. Graph 1 - Set up the graph: depicts a linear supply curve (S1) that slopes upward left to right and a
linear demand curve (D1) sloping downward left to right. D1 and Sy intersect in the middle at point (Qy,
P 1).

2. Graph 2 -Shift the curve: depicts original supply curve (S1) shifting to the left to supply curve (S>)
intersecting further up D1 at a new point (Qp, P2).

3. Graph 3 -Troubleshoot: depicts S1 and D intersecting at (Qy, P1). The original demand curve (Dy)
shifts to the left to Dy, intersecting further down the supply curve (S1). Overlaying the graph is a circle

with an two lines intersecting in an ‘x’ extending the diameter of the circle.

You are likely to be given problems in which you will have to shift a demand or supply curve.

Suppose you are told that an invasion of pod-crunching insects has gobbled up half the crop of fresh peas,
and you are asked to use demand and supply analysis to predict what will happen to the price and quantity of

peas demanded and supplied. Here are some suggestions.
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Put the quantity of the good you are asked to analyze on the horizontal axis and its price on the vertical axis.
Draw a downward-sloping line for demand and an upward-sloping line for supply. The initial equilibrium
price is determined by the intersection of the two curves. Label the equilibrium solution. You may find it
helpful to use a number for the equilibrium price instead of the letter “P.” Pick a price that seems plausible,
say, 79¢ per pound. Do not worry about the precise positions of the demand and supply curves; you cannot

be expected to know what they are.

Step 2 can be the most difficult step; the problem is to decide which curve to shift. The key is to remember
the difference between a change in demand or supply and a change in quantity demanded or supplied. At
each price, ask yourself whether the given event would change the quantity demanded. Would the fact that a
bug has attacked the pea crop change the quantity demanded at a price of, say, 79¢ per pound? Clearly not;
none of the demand shifters have changed. The event would, however, reduce the quantity supplied at this
price, and the supply curve would shift to the left. There is a change in supply and a reduction in the quantity

demanded. There is no change in demand.

Next check to see whether the result you have obtained makes sense. The graph in Step 2 makes sense; it

shows price rising and quantity demanded falling.

It is easy to make a mistake such as the one shown in the third figure of this Heads Up! One might, for
example, reason that when fewer peas are available, fewer will be demanded, and therefore the demand curve
will shift to the left. This suggests the price of peas will fall—but that does not make sense. If only half as
many fresh peas were available, their price would surely rise. The error here lies in confusing a change in
quantity demanded with a change in demand. Yes, buyers will end up buying fewer peas. But no, they will not

demand fewer peas at each price than before; the demand curve does not shift.

Simultaneous Shifts

As we have seen, when ezther the demand or the supply curve shifts, the results are unambiguous; that is, we
know what will happen to both equilibrium price and equilibrium quantity, so long as we know whether
demand or supply increased or decreased. However, in practice, several events may occur at around the same
time that cause both the demand and supply curves to shift. To figure out what happens to equilibrium price
and equilibrium quantity, we must know not only in which direction the demand and supply curves have
shifted but also the relative amount by which each curve shifts. Of course, the demand and supply curves

could shift in the same direction or in opposite directions, depending on the specific events causing them to

shift.
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For example, all three panels of Figure 3.4f “Simultaneous Decreases in Demand and Supply” show a decrease

in demand for coffee (caused perhaps by a decrease in the price of a substitute good, such as tea) and a
simultaneous decrease in the supply of coftee (caused perhaps by bad weather). Since reductions in demand
and supply, considered separately, each cause the equilibrium quantity to fall, the impact of both curves
shifting simultaneously to the left means that the new equilibrium quantity of coftee is less than the old
equilibrium quantity. The effect on the equilibrium price, though, is ambiguous. Whether the equilibrium
price is higher, lower, or unchanged depends on the extent to which each curve shifts. The vertical axis is price
per pound and the horizontal axis is quantity (millions of pounds per month). The Supply Curve is linear

sloping upwards from left to right and the Demand Curve is linear sloping downwards from left to right.



242 | 3.4 - DEMAND, SUPPLY, AND EQUILIBRIUM

59
8
i

=2
3
o
a 4
g
ES
2

0

Panel (a) Panel (b)
| 59
52 '51 52 S-I
N2 s PSS
5 \
|- 2 g .
? 1 & 4 2 1
Y
= 3
2
1
5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45

Quantity (millions of pounds per month)

Price per pound

59

At W B W h ~ 0O

Quantity (millions of pounds per month)

Panel (c)

5 10 15 20 25 30 35 40 45

Quantity (millions of pounds per month)

Figure 3.4f Simultaneous Decreases in Demand and Supply. Figure by University of Minnesota,

licensed under CC BY-NC-SA 4.0.

Both the demand and the supply of coftee decrease. Since decreases in demand and supply, considered

separately, each cause equilibrium quantity to fall, the impact of both decreasing simultaneously means thata

new equilibrium quantity of coffee must be less than the old equilibrium quantity. In Panel (a), the demand

curve shifts farther to the left than does the supply curve, so equilibrium price falls. In Panel (b), the supply

curve shifts farther to the left than does the demand curve, so the equilibrium price rises. In Panel (c), both

curves shift to the left by the same amount, so equilibrium price stays the same.
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If the demand curve shifts farther to the left than does the supply curve, as shown in Panel (a) of Figure 3.4f
“Simultaneous Decreases in Demand and Supply”, then the equilibrium price will be lower than it was before
the curves shifted. In this case the new equilibrium price falls from $6 per pound to $5 per pound. If the shift
to the left of the supply curve is greater than that of the demand curve, the equilibrium price will be higher
than it was before, as shown in Panel (b). In this case, the new equilibrium price rises to $7 per pound. In
Panel (c), since both curves shift to the left by the same amount, equilibrium price does not change; it remains

$6 per pound.

Regardless of the scenario, changes in equilibrium price and equilibrium quantity resulting from two
different events need to be considered separately. If both events cause equilibrium price or quantity to move
in the same direction, then clearly price or quantity can be expected to move in that direction. If one event
causes price or quantity to rise while the other causes it to fall, the extent by which each curve shifts is critical

to figuring out what happens. Figure 3.4g “Simultaneous Shifts in Demand and Supply” summarizes what
may happen to equilibrium price and quantity when demand and supply both shift.

Shift in supply
Decrease in supply Increase in supply

Equilibrium quantity l Equilibrium quantity ?

Equilibrium price ?

Equilibrium price 7 Equilibrium price 1
Equilibrium price

Equilibrium quantity ? Equilibrium quantity t

Shift in demand
Increase in demand Decrease in demand

Figure 3.4g Simultaneous Shifts in Demand and Supply. Figure by University of Minnesota, licensed
under CCBY-NC-SA 4.0.
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If simultaneous shifts in demand and supply cause equilibrium price or quantity to move in the same
direction, then equilibrium price or quantity clearly moves in that direction. If the shift in one of the curves
causes equilibrium price or quantity to rise while the shift in the other curve causes equilibrium price or
quantity to fall, then the relative amount by which each curve shifts is critical to figuring out what happens to

that variable.

As demand and supply curves shift, prices adjust to maintain a balance between the quantity of a good

demanded and the quantity supplied. If prices did not adjust, this balance could not be maintained.

Notice that the demand and supply curves that we have examined in this chapter have all been drawn as linear.
This simplification of the real world makes the graphs a bit easier to read without sacrificing the essential
point: whether the curves are linear or nonlinear, demand curves are downward sloping and supply curves are
generally upward sloping. As circumstances that shift the demand curve or the supply curve change, we can

analyze what will happen to price and what will happen to quantity.

An Overview of Demand and Supply: The Circular Flow
Model

Implicit in the concepts of demand and supply is a constant interaction and adjustment that economists
illustrate with the circular flow model. The circular flow model provides a look at how markets work and how

they are related to each other. It shows flows of spending and income through the economy.

A great deal of economic activity can be thought of as a process of exchange between households and firms.
Firms supply goods and services to households. Households buy these goods and services from firms.
Households supply factors of production—labour, capital, and natural resources—that firms require. The

payments firms make in exchange for these factors represent the incomes households earn.

The flow of goods and services, factors of production, and the payments they generate is illustrated in Figure
3.4h “The Circular Flow of Economic Activity”. This circular flow model of the economy shows the
interaction of households and firms as they exchange goods and services and factors of production. For
simplicity, the model here shows only the private domestic economy; it omits the government and foreign

sectors.
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Figure 3.4h The Circular Flow of Economic Activity. Figure by University of Minnesota,

licensed under CC BY-NC-SA 4.0.

This simplified circular flow model shows flows of spending between households and firms through product

and factor markets. The inner arrows show goods and services flowing from firms to households and factors

of production flowing from households to firms. The outer flows show the payments for goods, services, and

factors of production. These flows, in turn, represent millions of individual markets for products and factors

of production.

The circular flow model shows that goods and services that households demand are supplied by firms in

product markets. The exchange for goods and services is shown in the top half of Figure 3.4h “The Circular

Flow of Economic Activity”. The bottom half of the exhibit illustrates the exchanges that take place in factor

markets. factor markets are markets in which households supply factors of production—labour, capital, and

natural resources—demanded by firms.
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Our model is called a circular flow model because households use the income they receive from their supply of
factors of production to buy goods and services from firms. Firms, in turn, use the payments they receive

from households to pay for their factors of production.

The demand and supply model developed in this chapter gives us a basic tool for understanding what is
happening in each of these product or factor markets and also allows us to see how these markets are
interrelated. In Figure 3.4h “The Circular Flow of Economic Activity”, markets for three goods and services
that households want—Dblue jeans, haircuts, and apartments—create demands by firms for textile workers,
barbers, and apartment buildings. The equilibrium of supply and demand in each market determines the
price and quantity of that item. Moreover, a change in equilibrium in one market will affect equilibrium in
related markets. For example, an increase in the demand for haircuts would lead to an increase in demand for
barbers. Equilibrium price and quantity could rise in both markets. For some purposes, it will be adequate to
simply look at a single market, whereas at other times we will want to look at what happens in related markets

as well.

In either case, the model of demand and supply is one of the most widely used tools of economic analysis.
That widespread use is no accident. The model yields results that are, in fact, broadly consistent with what we

observe in the marketplace. Your mastery of this model will pay big dividends in your study of economics.

Key Takeaways

« The equilibrium price is the price at which the quantity demanded equals the quantity
supplied. It is determined by the intersection of the demand and supply curves.

- A surplus exists if the quantity of a good or service supplied exceeds the quantity demanded
at the current price; it causes downward pressure on price. A shortage exists if the quantity
of a good or service demanded exceeds the quantity supplied at the current price; it causes
upward pressure on price.

« Anincrease in demand, all other things unchanged, will cause the equilibrium price to rise;
quantity supplied will increase. A decrease in demand will cause the equilibrium price to fall;
quantity supplied will decrease.

« Anincrease in supply, all other things unchanged, will cause the equilibrium price to fall;
quantity demanded will increase. A decrease in supply will cause the equilibrium price to rise;
quantity demanded will decrease.
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« To determine what happens to equilibrium price and equilibrium quantity when both the
supply and demand curves shift, you must know in which direction each of the curves shifts
and the extent to which each curve shifts.

« The circular flow model provides an overview of demand and supply in product and factor
markets and suggests how these markets are linked to one another.

What happens to the equilibrium price and the equilibrium quantity of DVD rentals if the price of
movie theater tickets increases and wages paid to DVD rental store clerks increase, all other things
unchanged? Be sure to show all possible scenarios, as was done in Figure 3.4f “Simultaneous
Decreases in Demand and Supply”. Again, you do not need actual numbers to arrive at an answer.

Just focus on the general position of the curve(s) before and after events occurred.

Check your Answer

An increase in the price of movie theater tickets (a substitute for DVD rentals) will cause the
demand curve for DVD rentals to shift to the right. An increase in the wages paid to DVD rental
store clerks (an increase in the cost of a factor of production) shifts the supply curve to the left.
Each event taken separately causes equilibrium price to rise. Whether equilibrium quantity will be
higher or lower depends on which curve shifted more.
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Figure 3.4i. Figure by University of Minnesota, licensed under CCBY-NC-SA 4.0.

Figure 3.4i Textual Version

Figure 3.4i contains 3 graphs: panel (a), panel (b) and panel (c). All graphs have the same vertical
and horizontal axes: the vertical axis is price per DVD rental (P) and the horizontal axis is quantity of
DVD rentals per period (Q). The original supply curve (51) is linear sloping upward from left to right
and the original demand curve (D1) is linear sloping downwards from left to right.

Panel (a) depicts if the demand curve shifted more, then the equilibrium quantity of DVD rentals
will rise. The supply curve ($1) occurs in the central are of the graph and the demand curve (D1) is
further to the left of the graph. S1and D1 intersect at point (Q1, P1). S1 shifts to the left to S; and Dy
shifts substantially to the right to Dy. S2 and Dz now intersect at (Qgz, P2), further right along the
supply curve in the centre area of the graph.

Panel (b) depicts if the supply curve shifted more, then the equilibrium quantity of DVD rentals will
fall. The supply curve (S1) occurs further to the right on the graph and the demand curve (D1) is
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further to the left. S1and Dy intersect at point (Q1, P1). $1 shifts to substantially to the left to S; and
D1 shifts right to D2. Sp and D2 now intersect at (Qy, Py), further right along the supply curve
towards the left area of the graph.

Panel (c) depicts if the curves shifted by the same amount, then the equilibrium quantity of DVD
rentals would not change. The supply curve (51) occurs further to the right on the graph and the
demand curve (D7) is further to the left. Sy and Dy intersect at point (Q1, P1). S1 shifts to the left to S
and D1 shifts right to D2. S and D2 now intersect at (Qi, P2), further right along the supply curve in
the central area of the graph.

Case in Point: Demand, Supply, and Obesity

AN\ERICAN BEAUTY

FAT VERSION

KattoPernGulom

Figure 3.4j American fat beauty
https:/www flickr.com/ph 2 N

2229513184) by rattopennugu, licensed under CC

Why are so many Americans fat? Put so crudely, the question may seem rude, but, indeed, the
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number of obese Americans has increased by more than 50% over the last generation, and obesity
may now be the nation’s number one health problem. According to Sturm Roland in a recent RAND
Corporation study, “Obesity appears to have a stronger association with the occurrence of chronic
medical conditions, reduced physical health-related quality of life and increased health care and
medication expenditures than smoking or problem drinking.”

Many explanations of rising obesity suggest higher demand for food. What more apt picture of our
sedentary life style is there than spending the afternoon watching a ballgame on TV, while eating
chips and salsa, followed by a dinner of a lavishly topped, take-out pizza? Higher income has also
undoubtedly contributed to a rightward shift in the demand curve for food. Plus, any additional
food intake translates into more weight increase because we spend so few calories preparing it,
either directly or in the process of earning the income to buy it. A study by economists Darius
Lakdawalla and Tomas Philipson suggests that about 60% of the recent growth in weight may be
explained in this way—that is, demand has shifted to the right, leading to an increase in the
equilibrium quantity of food consumed and, given our less strenuous life styles, even more weight
gain than can be explained simply by the increased amount we are eating.

What accounts for the remaining 40% of the weight gain? Lakdawalla and Philipson further reason
that a rightward shift in demand would by itself lead to an increase in the quantity of food as well
as an increase in the price of food. The problem they have with this explanation is that over the
post-World War Il period, the relative price of food has declined by an average of 0.2 percentage
points per year. They explain the fall in the price of food by arguing that agricultural innovation has
led to a substantial rightward shift in the supply curve of food. As shown in Figure 3.23, lower food
prices and a higher equilibrium quantity of food have resulted from simultaneous rightward shifts
in demand and supply and that the rightward shift in the supply of food from $ to S, has been
substantially larger than the rightward shift in the demand curve from Dy to D;.



3.4 - DEMAND, SUPPLY, AND EQUILIBRIUM | 251

Price of food
_0
l
|
|
I
_ N

Quantity of food per month

Figure 3.4k Figure by University of Minnesota, licensed under CC BY-NC-SA
40.
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3.5 - DEMAND, SUPPLY, AND EQUILIBRIUM
IN MARKETS FOR GOODS AND SERVICES

Learning Objectives

. Explain demand, quantity demanded, and the law of demand
- Identify a demand curve and a supply curve

- Explain supply, quantity supplied, and the law of supply

- Explain equilibrium, equilibrium price, and equilibrium quantity

First let’s first focus on what economists mean by demand, what they mean by supply, and then how demand

and supply interact in a market.

Demand for Goods and Services

Economists use the term demand to refer to the amount of some good or service consumers are willing and
able to purchase at each price. Demand is fundamentally based on needs and wants—if you have no need or
want for something, you won’t buy it. While a consumer may be able to differentiate between a need and a
want, from an economist’s perspective they are the same thing. Demand is also based on ability to pay. If you
cannot pay for it, you have no effective demand. By this definition, a homeless person probably has no

effective demand for shelter.

What a buyer pays for a unit of the specific good or service is called price. The total number of units that
consumers would purchase at that price is called the quantity demanded. A rise in price of a good or service
almost always decreases the quantity demanded of that good or service. Conversely, a fall in price will increase
the quantity demanded. When the price of a gallon of gasoline increases, for example, people look for ways to
reduce their consumption by combining several errands, commuting by carpool or mass transit, or taking

weekend or vacation trips closer to home. Economists call this inverse relationship between price and quantity
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demanded the law of demand. The law of demand assumes that all other variables that affect demand (which

we explain in the next module) are held constant.

We can show an example from the market for gasoline in a table or a graph. Economist call a table that shows
the quantity demanded at each price, such as Table 3.5a, a demand schedule. In this case we measure price in
dollars per gallon of gasoline. We measure the quantity demanded in millions of gallons over some time
period (for example, per day or per year) and over some geographic area (like a state or a country). A demand
curve shows the relationship between price and quantity demanded on a graph like Figure 3.5a, with
quantity on the horizontal axis and the price per gallon on the vertical axis. (Note that this is an exception to
the normal rule in mathematics that the independent variable (x) goes on the horizontal axis and the

dependent variable (y) goes on the vertical. Economics is not math.)

Table 3.5a shows the demand schedule and the graph in Figure 3.5a shows the demand curve. These are two

ways to describe the same relationship between price and quantity demanded.

Table 3.5a Price and Quantity Demanded of Gasoline

Price (per gallon) ($) Quantity Demanded (millions of gallons)
1.00 800
1.20 700
1.40 600
1.60 550
1.80 500
2.00 460
2.20 420
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Figure 3.5a A Demand Curve for Gasoline. The demand schedule shows that as price rises,
quantity demanded decreases, and vice versa. We graph these points, and the line connecting
them is the demand curve (D). The downward slope of the demand curve again illustrates the
law of demand—the inverse relationship between prices and quantity demanded. A Demand
Curve for Gasoline by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CC BY
40.

Demand curves will appear somewhat different for each product. They may appear relatively steep or flat, or
they may be straight or curved. Nearly all demand curves share the fundamental similarity that they slope
down from left to right. Demand curves embody the law of demand: As the price increases, the quantity

demanded decreases, and conversely, as the price decreases, the quantity demanded increases.

Confused about these different types of demand? Read the next Clear It Up feature.

Clear it Up: Is demand the same as quantity demanded?

In economic terminology, demand is not the same as quantity demanded. When economists talk about
demand, they mean the relationship between a range of prices and the quantities demanded at those
prices, as illustrated by a demand curve or a demand schedule. When economists talk about quantity
demanded, they mean only a certain point on the demand curve, or one quantity on the demand
schedule. In short, demand refers to the curve and quantity demanded refers to the (specific) point on
the curve.
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Supply of Goods and Services

When economists talk about supply, they mean the amount of some good or service a producer is willing to
supply at each price. Price is what the producer receives for selling one unit of a good or service. A rise in price
almost always leads to an increase in the quantity supplied of that good or service, while a fall in price will
decrease the quantity supplied. When the price of gasoline rises, for example, it encourages profit-seeking
firms to take several actions: expand exploration for oil reserves; drill for more oil; invest in more pipelines and
oil tankers to bring the oil to plants for refining into gasoline; build new oil refineries; purchase additional
pipelines and trucks to ship the gasoline to gas stations; and open more gas stations or keep existing gas
stations open longer hours. Economists call this positive relationship between price and quantity
supplied—that a higher price leads to a higher quantity supplied and a lower price leads to a lower quantity
supplied—the law of supply. The law of supply assumes that all other variables that affect supply (to be

explained in the next module) are held constant.

Still unsure about the different types of supply? See the following Clear It Up feature.

Clear it Up: Is supply the same as quantity supplied?

In economic terminology, supply is not the same as quantity supplied. When economists refer to
supply, they mean the relationship between a range of prices and the quantities supplied at those
prices, a relationship that we can illustrate with a supply curve or a supply schedule. When economists
refer to quantity supplied, they mean only a certain point on the supply curve, or one quantity on the
supply schedule. In short, supply refers to the curve and quantity supplied refers to the (specific) point
on the curve.

Figure 3.5b illustrates the law of supply, again using the market for gasoline as an example. Like demand, we
can illustrate supply using a table or a graph. A supply schedule is a table, like Table 3.5b, that shows the
quantity supplied at a range of different prices. Again, we measure price in dollars per gallon of gasoline and
we measure quantity supplied in millions of gallons. A supply curve is a graphic illustration of the
relationship between price, shown on the vertical axis, and quantity, shown on the horizontal axis. The supply
schedule and the supply curve are just two different ways of showing the same information. Notice that the

horizontal and vertical axes on the graph for the supply curve are the same as for the demand curve.
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Figure 3.5b. A Supply Curve for Gasoline. The supply schedule is the table that shows
quantity supplied of gasoline at each price. As price rises, quantity supplied also increases, and
vice versa. The supply curve (S) is created by graphing the points from the supply schedule and
then connecting them. The upward slope of the supply curve illustrates the law of
supply—that a higher price leads to a higher quantity supplied, and vice versa. A Supply Curve
for Gasoline by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Table 3.5b. Price and Supply of Gasoline

Price (per gallon) ($) Quantity Supplied (millions of gallons)
1.00 500
1.20 550
1.40 600
1.60 640
1.80 680
2.00 700
2.20 720

The shape of supply curves will vary somewhat according to the product: steeper, flatter, straighter, or curved.
Nearly all supply curves, however, share a basic similarity: they slope up from left to right and illustrate the
law of supply: as the price rises, say, from $1.00 per gallon to $2.20 per gallon, the quantity supplied increases
from 500 gallons to 720 gallons. Conversely, as the price falls, the quantity supplied decreases.
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Equilibrium—Where Demand and Supply Intersect

Because the graphs for demand and supply curves both have price on the vertical axis and quantity on the
horizontal axis, the demand curve and supply curve for a particular good or service can appear on the same
graph. Together, demand and supply determine the price and the quantity that will be bought and sold in a

market.

Figure 3.5¢ illustrates the interaction of demand and supply in the market for gasoline. The demand curve
(D) is identical to Figure 3.5a. The supply curve (S) is identical to Figure 3.5b. Table 3.5b contains the same

information in tabular form.

5
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e or surplus
5
= 3180 /J An above-equilibrium price
=]
g [ once
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Figure 3.5c Demand and Supply for Gasoline. The demand
curve (D) and the supply curve (S) intersect at the equilibrium
point E, with a price of $140 and a quantity of 600. The
equilibrium is the only price where quantity demanded is equal to
quantity supplied. At a price above equilibrium like $1.80,
quantity supplied exceeds the quantity demanded, so there is
excess supply. At a price below equilibrium such as $1.20,
quantity demanded exceeds quantity supplied, so there is excess

demand.Demand and Supply for Gasoline by Steven A. Greenlaw
& David Shapiro (OpenStax), licensed under CCBY 4.0.
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Table 3.5¢ Price, Quantity Demanded, and Quantity Supplied

Price ( $ per Demand Curve (D): Quantity demanded Supply Curve (S) : Quantity supplied
gallon) (millions of gallons) (millions of gallons)

1.00 800 500

1.20 700 550

1.40 600 600

1.60 550 640

1.80 500 680

2.00 460 700

2.20 420 720

Remember this: When two lines on a diagram cross, this intersection usually means something. Supply curve
(S) slopes concave upwards from left to right. Demand curve (D) slopes downward concave from left to right.
The point where the supply curve (S) and the demand curve (D) cross, designated by point E (price of $1.40
and a quantity of 600) in Figure 3.5¢, is called the equilibrium. The equilibrium price is the only price
where the plans of consumers and the plans of producers agree—that is, where the amount of the product
consumers want to buy (quantity demanded) is equal to the amount producers want to sell (quantity
supplied). Economists call this common quantity the equilibrium quantity. At any other price, the quantity

demanded does not equal the quantity supplied, so the market is not in equilibrium at that price.

In Figure 3.5c, the equilibrium price is $1.40 per gallon of gasoline and the equilibrium quantity is 600
million gallons. If you had only the demand and supply schedules, and not the graph, you could find the
equilibrium by looking for the price level on the tables where the quantity demanded and the quantity

supplied are equal.

The word “equilibrium” means “balance.” If a market is at its equilibrium price and quantity, then it has no
reason to move away from that point. However, if a market is not at equilibrium, then economic pressures

arise to move the market toward the equilibrium price and the equilibrium quantity.

Imagine, for example, that the price of a gallon of gasoline was above the equilibrium price—that is, instead of
$1.40 per gallon, the price is $1.80 per gallon. The dashed horizontal line at the price of $1.80 in Figure 3.5¢
illustrates this above equilibrium price. At this higher price, the quantity demanded drops from 600 to 500.

This decline in quantity reflects how consumers react to the higher price by finding ways to use less gasoline.

Moreover, at this higher price of $1.80, the quantity of gasoline supplied rises from the 600 to 680, as the
higher price makes it more profitable for gasoline producers to expand their output. Now, consider how

quantity demanded and quantity supplied are related at this above-equilibrium price. Quantity demanded has
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fallen to 500 gallons, while quantity supplied has risen to 680 gallons. In fact, at any above-equilibrium price,

the quantity supplied exceeds the quantity demanded. We call this an excess supply or a surplus.

With a surplus, gasoline accumulates at gas stations, in tanker trucks, in pipelines, and at oil refineries. This
accumulation puts pressure on gasoline sellers. If a surplus remains unsold, those firms involved in making
and selling gasoline are not receiving enough cash to pay their workers and to cover their expenses. In this
situation, some producers and sellers will want to cut prices, because it is better to sell at a lower price than
not to sell at all. Once some sellers start cutting prices, others will follow to avoid losing sales. These price
reductions in turn will stimulate a higher quantity demanded. Therefore, if the price is above the equilibrium
level, incentives built into the structure of demand and supply will create pressures for the price to fall toward

the equilibrium.

Now suppose that the price is below its equilibrium level at $1.20 per gallon, as the dashed horizontal line at
this price in Figure 3.5¢ shows. At this lower price, the quantity demanded increases from 600 to 700 as
drivers take longer trips, spend more minutes warming up the car in the driveway in wintertime, stop sharing
rides to work, and buy larger cars that get fewer miles to the gallon. However, the below-equilibrium price
reduces gasoline producers’ incentives to produce and sell gasoline, and the quantity supplied falls from 600
to 550.

When the price is below equilibrium, there is excess demand, or a shortage—that is, at the given price the
quantity demanded, which has been stimulated by the lower price, now exceeds the quantity supplied, which
had been depressed by the lower price. In this situation, eager gasoline buyers mob the gas stations, only to
find many stations running short of fuel. Oil companies and gas stations recognize that they have an
opportunity to make higher profits by selling what gasoline they have at a higher price. As a result, the price

rises toward the equilibrium level.

Key Concepts and Summary

A demand schedule is a table that shows the quantity demanded at different prices in the market.
A demand curve shows the relationship between quantity demanded and price in a given market
on a graph. The law of demand states that a higher price typically leads to a lower quantity
demanded.
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A supply schedule is a table that shows the quantity supplied at different prices in the market. A
supply curve shows the relationship between quantity supplied and price on a graph. The law of
supply says that a higher price typically leads to a higher quantity supplied.

The equilibrium price and equilibrium quantity occur where the supply and demand curves cross.
The equilibrium occurs where the quantity demanded is equal to the quantity supplied. If the price
is below the equilibrium level, then the quantity demanded will exceed the quantity supplied.
Excess demand or a shortage will exist. If the price is above the equilibrium level, then the quantity
supplied will exceed the quantity demanded. Excess supply or a surplus will exist. In either case,
economic pressures will push the price toward the equilibrium level.
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3.6 - SHIFTS IN DEMAND AND SUPPLY FOR
GOODS AND SERVICES

Learning Objectives

- Identify factors that affect demand

« Graph demand curves and demand shifts
- Identify factors that affect supply

- Graph supply curves and supply shifts

The previous module explored how price affects the quantity demanded and the quantity supplied. The
result was the demand curve and the supply curve. Price, however, is not the only factor that influences
buyers’ and sellers’ decisions. For example, how is demand for vegetarian food affected if, say, health concerns
cause more consumers to avoid eating meat? How is the supply of diamonds affected if diamond producers
discover several new diamond mines? What are the major factors, in addition to the price, that influence

demand or supply?

Link It Up

Visit this The Delicious Truth: Chilean Sea Bass = Patagonlan Toothfish [New Tab

brief note on how marketing strategies can influence supply and demand of products.
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What Factors Affect Demand?

We defined demand as the amount of some product a consumer is willing and able to purchase at each price.
That suggests at least two factors that affect demand. Willingness to purchase suggests a desire, based on what
economists call tastes and preferences. If you neither need nor want something, you will not buy it. Ability to
purchase suggests that income is important. Professors are usually able to afford better housing and
transportation than students, because they have more income. Prices of related goods can affect demand also.
If you need a new car, the price of a Honda may affect your demand for a Ford. Finally, the size or
composition of the population can affect demand. The more children a family has, the greater their demand
for clothing. The more driving-age children a family has, the greater their demand for car insurance, and the

less for diapers and baby formula.

These factors matter for both individual and market demand as a whole. Exactly how do these various factors
affect demand, and how do we show the effects graphically? To answer those questions, we need the ceteris

paribus assumption.

The Ceteris Paribus Assumption

A demand curve or a supply curve is a relationship between two, and only two, variables: quantity on the
horizontal axis and price on the vertical axis. The assumption behind a demand curve or a supply curve is that
no relevant economic factors, other than the product’s price, are changing. Economists call this assumption
ceteris paribus, a Latin phrase meaning “other things being equal.” Any given demand or supply curve is based
on the ceteris paribus assumption that all else is held equal. A demand curve or a supply curve is a relationship
between two, and only two, variables when all other variables are kept constant. If all else is not held equal,

then the laws of supply and demand will not necessarily hold, as the following Clear It Up feature shows.

Clear It Up

When does ceteris paribus apply?

We typically apply ceteris paribus when we observe how changes in price affect demand or supply,
but we can apply ceteris paribus more generally. In the real world, demand and supply depend on more
factors than just price. For example, a consumer’s demand depends on income and a producer’s supply
depends on the cost of producing the product. How can we analyze the effect on demand or supply if
multiple factors are changing at the same time—say price rises and income falls? The answer is that
we examine the changes one at a time, assuming the other factors are held constant.
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For example, we can say that an increase in the price reduces the amount consumers will buy
(assuming income, and anything else that affects demand, is unchanged). Additionally, a decrease in
income reduces the amount consumers can afford to buy (assuming price, and anything else that
affects demand, is unchanged). This is what the ceteris paribus assumption really means. In this
particular case, after we analyze each factor separately, we can combine the results. The amount
consumers buy falls for two reasons: first because of the higher price and second because of the lower
income.

How Does Income Affect Demand?

Let’s use income as an example of how factors other than price affect demand. Figure 3.6a shows the initial
demand for automobiles as Dg. At point Q, for example, if the price is $20,000 per car, the quantity of cars
demanded is 18 million. Dy also shows how the quantity of cars demanded would change as a result of a
higher or lower price. For example, if the price of a car rose to $22,000, the quantity demanded would

decrease to 17 million, at point R.

The original demand curve Dy, like every demand curve, is based on the ceteris paribus assumption that no
other economically relevant factors change. Now imagine that the economy expands in a way that raises the
incomes of many people, making cars more affordable. How will this affect demand? How can we show this

graphically?

Return to Figure 3.6a. The price of cars is still $20,000, but with higher incomes, the quantity demanded has
now increased to 20 million cars, shown at point S. As a result of the higher income levels, the demand curve
shifts to the right to the new demand curve Dy, indicating an increase in demand. Table 3.6a shows clearly

that this increased demand would occur at every price, not just the original one.
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Figure 3.6a Shifts in Demand: A Car Example. Increased demand means that at every given
price, the quantity demanded is higher, so that the demand curve shifts to the right from Do to
D1. Decreased demand means that at every given price, the quantity demanded is lower, so that
the demand curve shifts to the left from Do to Dy. Graph by Steven A. Greenlaw & David Shapiro
(OpenStax), licensed under CCBY 4.0.

Table 3.6a Price and Demand Shifts: A Car Example

Price ($) Decrease to D) Original Quantity Demanded Do Increase to Dy
16,000 17.6 million 22.0 million 24.0 million
18,000 16.0 million 20.0 million 22.0 million
20,000 14.4 million 18.0 million 20.0 million
22,000 13.6 million 17.0 million 19.0 million
24,000 13.2 million 16.5 million 18.5 million
26,000 12.8 million 16.0 million 18.0 million

Now, imagine that the economy slows down so that many people lose their jobs or work fewer hours,

reducing their incomes. In this case, the decrease in income would lead to a lower quantity of cars demanded

at every given price, and the original demand curve Do would shift left to D;. The shift from D¢ to D2

represents such a decrease in demand: At any given price level, the quantity demanded is now lower. In this

example, a price of $20,000 means 18 million cars sold along the original demand curve, but only 14.4 million
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sold after demand fell.

When a demand curve shifts, it does not mean that the quantity demanded by every individual buyer changes
by the same amount. In this example, not everyone would have higher or lower income and not everyone
would buy or not buy an additional car. Instead, a shift in a demand curve captures a pattern for the market as

a whole.

In the previous section, we argued that higher income causes greater demand at every price. This is true for
most goods and services. For some—luxury cars, vacations in Europe, and fine jewellery—the effect of a rise in
income can be especially pronounced. A product whose demand rises when income rises, and vice versa, is
called a normal good. A few exceptions to this pattern do exist. As incomes rise, many people will buy fewer
generic brand groceries and more name brand groceries. They are less likely to buy used cars and more likely
to buy new cars. They will be less likely to rent an apartment and more likely to own a home. A product
whose demand falls when income rises, and vice versa, is called an inferior good. In other words, when

income increases, the demand curve shifts to the left.

Other Factors That Shift Demand Curves

Income is not the only factor that causes a shift in demand. Other factors that change demand include tastes
and preferences, the composition or size of the population, the prices of related goods, and even expectations.
A change in any one of the underlying factors that determine what quantity people are willing to buy at a
given price will cause a shift in demand. Graphically, the new demand curve lies either to the right (an

increase) or to the left (a decrease) of the original demand curve. Let’s look at these factors.
Changing Tastes or Preferences

From 1980 to 2014, the per-person consumption of chicken by Americans rose from 48 pounds per year to
85 pounds per year, and consumption of beef fell from 77 pounds per year to 54 pounds per year, according
to the U.S. Department of Agriculture (USDA). Changes like these are largely due to movements in taste,
which change the quantity of a good demanded at every price: that is, they shift the demand curve for that

good, rightward for chicken and leftward for beef.
Changes in the Composition of the Population

The proportion of elderly citizens in the United States population is rising. It rose from 9.8% in 1970 to
12.6% in 2000, and will be a projected (by the U.S. Census Bureau) 20% of the population by 2030. A society
with relatively more children, like the United States in the 1960s, will have greater demand for goods and
services like tricycles and day care facilities. A society with relatively more elderly persons, as the United States

is projected to have by 2030, has a higher demand for nursing homes and hearing aids. Similarly, changes in
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the size of the population can affect the demand for housing and many other goods. Each of these changes in

demand will be shown as a shift in the demand curve.
Changes in the Prices of Related Goods

Changes in the prices of related goods such as substitutes or complements also can affect the demand for a
product. A substitute is a good or service that we can use in place of another good or service. As electronic
books, like this one, become more available, you would expect to see a decrease in demand for traditional
printed books. A lower price for a substitute decreases demand for the other product. For example, in recent
years as the price of tablet computers has fallen, the quantity demanded has increased (because of the law of
demand). Since people are purchasing tablets, there has been a decrease in demand for laptops, which we can
show graphically as a leftward shift in the demand curve for laptops. A higher price for a substitute good has

the reverse effect.

Other goods are complements for each other, meaning we often use the goods together, because consumption
of one good tends to enhance consumption of the other. Examples include breakfast cereal and milk;
notebooks and pens or pencils, golf balls and golf clubs; gasoline and sport utility vehicles; and the five-way
combination of bacon, lettuce, tomato, mayonnaise, and bread. If the price of golf clubs rises, since the
quantity demanded of golf clubs falls (because of the law of demand), demand for a complement good like
golf balls decreases, too. Similarly, a higher price for skis would shift the demand curve for a complement good

like ski resort trips to the left, while a lower price for a complement has the reverse effect.
Changes in Expectations about Future Prices or Other Factors that Affect Demand

While it is clear that the price of a good affects the quantity demanded, it is also true that expectations about
the future price (or expectations about tastes and preferences, income, and so on) can affect demand. For
example, if people hear that a hurricane is coming, they may rush to the store to buy flashlight batteries and
bottled water. If people learn that the price of a good like coftee is likely to rise in the future, they may head
for the store to stock up on coffee now. We show these changes in demand as shifts in the curve. Therefore, a
shift in demand happens when a change in some economic factor (other than price) causes a different

quantity to be demanded at every price. The following Work It Out feature shows how this happens.
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Work It Out: Shift in Demand

A shift in demand means that at any price (and at every price), the quantity demanded will be
different than it was before. Following is an example of a shift in demand due to an income
increase.

Step 1. Draw the graph of a demand curve for a normal good like pizza. Pick a price (like Po). Identify
the corresponding Qo. See an example in Figure 3.6b.

Price

Q,

Quantity Demanded

Figure 3.6b Demand Curve. \We can use the demand curve to identify how
much consumers would buy at any given price. Graph by Steven A. Greenlaw &
David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.6b Demand Curve (Text version)

Figure 3.6b Demand Curve represents the directions for step 1. The vertical axis represents Price
and the horizontal axis represents Quantity Demand. The point is at (Po, Qo) is plotted on the graph
an arrow and dotted line denotes Price moving left from the vertical axis to right towards the point
(Po, Qo) and from that point Quality Demanded is denoted by an arrow and dotted line moving
downward towards the horizontal axis forming a square shape. here is a linear demand curve
labelled D remains unchanged demand curve slanting downward from left to right through point
(Po, Qo). Relationship between price and quantity, when price goes down output increases.
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Step 2. Suppose income increases. As a result of the change, are consumers going to buy
more or less pizza? The answer is more. Draw a dotted horizontal line from the chosen
price, through the original quantity demanded, to the new point with the new Qs. Draw a
dotted vertical line down to the horizontal axis and label the new Q1. Figure 3.6¢ provides
an example.

Price

Q Q

1} 1

Quantity Demanded

Figure 3.6c Demand Curve with Income Increase. \Vith an increase in
income, consumers will purchase larger quantities, pushing demand to the
right. Graph by Steven A. Greenlaw & David Shapiro (OpenStax), licensed
under CCBY 4.0.

Figure 3.6c Demand Curve with Income Increase (Text version)

Figure 3.6c Demand Curve with Income Increase shows steps 2, based off the original Figure 3.6
Demand Curve. Price increases moving point Pg to the right and this is denoted by a continuation
of the dotted line and an arrow moving left to right. This price increase also shifts Quantity
Demanded to the right from Qo to Q1 and is depicted by an arrow pointing from the new point (Po,
Q1) to the horizontal axis. There is a linear demand curve labelled D remains unchanged - slanting
downward from left to right through point (Po, Qo), - this will be changed in the following graph.

Step 3. Now, shift the curve through the new point. You will see that an increase in income causes
an upward (or rightward) shift in the demand curve, so that at any price the quantities demanded

will be higher, as Figure 3.6d illustrates.
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Price
=)

Qq Q,

Quantity Demanded

Figure 3.6d Demand Curve Shifted Right. \Vith an increase in income,
consumers will purchase larger quantities, pushing demand to the right, and
causing the demand curve to shift right. Graph by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.6d Demand Curve Shifted Right (Text version)

Figure 3.6d Demand Curve Shifted Right represents the directions for step 3. The graph is based off
Figure 3.6c Demand Curve with Income Increase but reflects the the rightward shift of the demand
curve. The demand curve retains it's linear downward slope from left to right, but shifts from Do to
D1 to intersect the new point (P1, Q1).

Summing Up Factors That Change Demand

Figure 3.6e summarizes six factors that can shift demand curves. The direction of the arrows indicates
whether the demand curve shifts represent an increase in demand or a decrease in demand. Notice that a
change in the price of the good or service itself is not listed among the factors that can shift a demand curve. A
change in the price of a good or service causes a movement along a specific demand curve, and it typically

leads to some change in the quantity demanded, but it does not shift the demand curve.
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Figure 3.6e Factors That Shift Demand Curves. Graph A: list of factors that can cause an increase in
demand from DO to D1. Graph B: Lists the same factors, if their direction is reversed, can cause a decrease in
demand from DO to D1. Graph by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CC BY
4.0.

Figure 3.6e Factors That Shift Demand Curves (Text version)

Figure 3.6e Factors That Shift Demand Curves depicts two graphs, Graph A and B. Both graphs have the
same vertical and horizontal axes: Price is the vertical axis and Quantity is the horizontal axis. There are two
demand curves denoted by Dy to D1 and they both run parallel to each other in concave lines that curves
downward from left to right. Graph A on the left lists events that could lead to increased demand. Graph B

on the right lists events that could lead to decreased demand.

In Graph A: Factors that increase demand shift the demand curve from D to D1 up and to the right. The
factors are: tastes shift to greater popularity, population likely to buy rises, income rises (from a normal good),

price of substitutes rises, price of complements falls, future expectations encourage buying.

In Graph B: Factors that decrease demand shifts the demand curve from Dg to D1 down and to the left. The
factors are: tastes shift to lesser popularity, population likley to buy drops, income drops (from a normal

good), price of substitues falls, price of complements rises, future expectations discourage buying.

When a demand curve shifts, it will then intersect with a given supply curve at a different equilibrium price
and quantity. We are, however, getting ahead of our story. Before discussing how changes in demand can

affect equilibrium price and quantity, we first need to discuss shifts in supply curves.

How Production Costs Affect Supply

A supply curve shows how quantity supplied will change as the price rises and falls, assuming ceteris paribus so

that no other economically relevant factors are changing. If other factors relevant to supply do change, then
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the entire supply curve will shift. Just as we described a shift in demand as a change in the quantity demanded

at every price, a shift in supply means a change in the quantity supplied at every price.

In thinking about the factors that affect supply, remember what motivates firms: profits, which are the
difference between revenues and costs. A firm produces goods and services using combinations of labour,
materials, and machinery, or what we call inputs or factors of production. If a firm faces lower costs of
production, while the prices for the good or service the firm produces remain unchanged, a firm’s profits go
up. When a firm’s profits increase, it is more motivated to produce output, since the more it produces the
more profit it will earn. When costs of production fall, a firm will tend to supply a larger quantity at any given

price for its output. We can show this by the supply curve shifting to the right.

Take, for example, a messenger company that delivers packages around a city. The company may find that
buying gasoline is one of its main costs. If the price of gasoline falls, then the company will find it can deliver
messages more cheaply than before. Since lower costs correspond to higher profits, the messenger company
may now supply more of its services at any given price. For example, given the lower gasoline prices, the

company can NOw Serve a greater area, and increase its supply.

Conversely, if a firm faces higher costs of production, then it will earn lower profits at any given selling price
for its products. As a result, a higher cost of production typically causes a firm to supply a smaller quantity at

any given price. In this case, the supply curve shifts to the left.

Consider the supply for cars, shown by curve Sg in Figure 3.6f. Point J indicates that if the price is $20,000,
the quantity supplied will be 18 million cars. If the price rises to $22,000 per car, ceteris paribus, the quantity

supplied will rise to 20 million cars, as point K on the Sg curve shows. We can show the same information in
table form, as in Table 3.6b.
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Figure 3.6f Shifts in Supply: A Car Example. Decreased supply means that at every given price, the
quantity supplied is lower, so that the supply curve shifts to the left, from So to S1. Increased supply means
that at every given price, the quantity supplied is higher, so that the supply curve shifts to the right, from
Sp to S1. Graph by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.6f Shifts in Supply: A Car Example (Text version)

The graphs vertical axis is Price ($) in thousands and the horizontal axis is Quantity in millions. All 3 supply

curves slope gradually upwards from left to right. Uses the base price 20,000 to plot points L, ], and M.

The original supply curve supply curve (So) is the intersects point J, with a price of $ 20,000, and quantity 18
million.Supply curve S1 represents a shift based on decreased supply, shifting from Sg to the left and intersects
point L, $ 20,000, and quantity 16.5 million. Supply curve S, represents a shift based on increased supply
and moves from Sy to the right to S and intersects point M, $ 20,000, and quantity 19.8 million. (20,000,
19.8). See the table below for data reflected in the graph.
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Table 3.6b Price and Shifts in Supply: A Car Example

Price Decrease to Sy Original Quantity Supplied So Increase to Sy
$16,000 10.5 million 12.0 million 13.2 million
$18,000 13.5 million 15.0 million 16.5 million
$20,000 16.5 million 18.0 million 19.8 million
$22,000 18.5 million 20.0 million 22.0 million
$24,000 19.5 million 21.0 million 23.1 million
$26,000 20.5 million 22.0 million 24.2 million

Now, imagine that the price of steel, an important ingredient in manufacturing cars, rises, so that producing a
car has become more expensive. At any given price for selling cars, car manufacturers will react by supplying a
lower quantity. We can show this graphically as a leftward shift of supply, from Sg to S1, which indicates that
at any given price, the quantity supplied decreases. In this example, at a price of $20,000, the quantity
supplied decreases from 18 million on the original supply curve (Sp) to 16.5 million on the supply curve Sy,

which is labeled as point L.

Conversely, if the price of steel decreases, producing a car becomes less expensive. At any given price for selling
cars, car manufacturers can now expect to earn higher profits, so they will supply a higher quantity. The shift
of supply to the right, from Sy to Sp, means that at all prices, the quantity supplied has increased. In this
example, at a price of $20,000, the quantity supplied increases from 18 million on the original supply curve

(So) to 19.8 million on the supply curve Sy, which is labeled M.

Other Factors That Affect Supply

In the example above, we saw that changes in the prices of inputs in the production process will affect the cost
of production and thus the supply. Several other things affect the cost of production, too, such as changes in

weather or other natural conditions, new technologies for production, and some government policies.

Changes in weather and climate will affect the cost of production for many agricultural products. For
example, in 2014 the Manchurian Plain in Northeastern China, which produces most of the country’s wheat,
corn, and soybeans, experienced its most severe drought in 50 years. A drought decreases the supply of
agricultural products, which means that at any given price, a lower quantity will be supplied. Conversely,

especially good weather would shift the supply curve to the right.

When a firm discovers a new technology that allows the firm to produce at a lower cost, the supply curve will

shift to the right, as well. For instance, in the 1960s a major scientific effort nicknamed the Green Revolution
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focused on breeding improved seeds for basic crops like wheat and rice. By the early 1990s, more than two-
thirds of the wheat and rice in low-income countries around the world used these Green Revolution
seeds—and the harvest was twice as high per acre. A technological improvement that reduces costs of

production will shift supply to the right, so that a greater quantity will be produced at any given price.

Government policies can affect the cost of production and the supply curve through taxes, regulations, and
subsidies. For example, the U.S. government imposes a tax on alcoholic beverages that collects about $8
billion per year from producers. Businesses treat taxes as costs. Higher costs decrease supply for the reasons we
discussed above. Other examples of policy that can affect cost are the wide array of government regulations
that require firms to spend money to provide a cleaner environment or a safer workplace. Complying with

regulations increases costs.

A government subsidy, on the other hand, is the opposite of a tax. A subsidy occurs when the government
pays a firm directly or reduces the firm’s taxes if the firm carries out certain actions. From the firm’s
perspective, taxes or regulations are an additional cost of production that shifts supply to the left, leading the
firm to produce a lower quantity at every given price. Government subsidies reduce the cost of production
and increase supply at every given price, shifting supply to the right. The following Work It Out feature shows
how this shift happens.

Work It Out: Shift in Supply

We know that a supply curve shows the minimum price a firm will accept to produce a given
quantity of output. What happens to the supply curve when the cost of production goes up?
Following is an example of a shift in supply due to a production cost increase. The vertical axis is
Price and the horizontal axis is Quantity Supplied. The supply curve (S) is linear sloping upwards
from left to right.

Step 1. Draw a graph of a supply curve for pizza. Pick a quantity (like Qo). If you draw a vertical line
up from Qo to the supply curve, you will see the price the firm chooses (Po) . Figure 3.6g provides
an example.
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Price

Q
Quantity Supplied

1}

Figure 3.6g Supply Curve. You can use a supply curve to show the
minimum price a firm will accept to produce a given quantity of
output. Graph by Steven A. Greenlaw & David Shapiro (OpenStax),
licensed under CCBY 4.0.

Step 2. Why did the firm choose that price and not some other? One way to think about
this is that the price is composed of two parts. The first part is the cost of producing
pizzas at the margin; in this case, the cost of producing the pizza, including cost of
ingredients (e.g., dough, sauce, cheese, and pepperoni), the cost of the pizza oven, the
shop rent, and the workers’ wages. The second part is the firm’s desired profit, which is
determined, among other factors, by the profit margins in that particular business.
(Desired profit is not necessarily the same as economic profit.) If you add these two parts
together, you get the price the firm wishes to charge. The quantity Qo and associated
price Po give you one point on the firm’s supply curve, as Figure 3.6h illustrates.
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Figure 3.6h Setting Prices. Graph represents the directions for step
2. For a given quantity of output (Q o), the firm wishes to charge a
price (Po) equal to the cost of production plus the desired profit
margin. Setting Prices The cost of production and the desired profit
equal the price a firm will set for a product. The supply curve
intersects the point (Qo, Po). Graph by Steven A. Greenlaw & David
Shapiro (OpenStax), licensed under CCBY 4.0.

Step 3. Now, suppose that the cost of production increases. Perhaps cheese has become
more expensive by $0.75 per pizza. If that is true, the firm will want to raise its price by
the amount of the increase in cost (50.75). Draw this point on the supply curve directly
above the initial point on the curve, but $S0.75 higher, as Figure 3.6i shows.
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cost ]» Cost of production
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(1]

Figure 3.6i Increasing Costs Leads to Increasing Price. Graph by
Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CC BY
4.0.
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The graph depicts the quantity supplied (Qo) remaining the same. The original price at Pg is the
new higher cost is equal to the desired profit plus the cost of production. An increasing costs leads
to increasing price because the cost of production and the desired profit equal the price a firm will
set for a product, if the cost of production increases, the price for the product will also need to
increase. Because the cost of production and the desired profit equal the price a firm will set for a
product, if the cost of production increases, the price for the product will also need to increase. If
the firm would like the same desired profit the price will increase straight upward to P1.

Step 4. Shift the supply curve through this point. You will see that an increase in cost causes an
upward (or a leftward) shift of the supply curve so that at any price, the quantities supplied will be
smaller, as Figure 3.6] illustrates.
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Quantity Supplied
Figure 3.6j Supply Curve Shifts. Supply curve shifts when the cost of
production increases, the supply curve shifts upwardly to a new price level.
The supply curve has shifted upward from S to Sy reflecting the change in

price from Pg to P1. S1 now intersects the point (Qo, P1). Graph by Steven A.
Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.6j supply curve shifts when the cost of production increases, the supply curve shifts
upwardly to a new price level. The supply curve has shifted upward from S to Sq reflecting the
change in price from Pg to P1. $1 now intersects the point (Qo, P1).

Summing Up Factors That Change Supply

Changes in the cost of inputs, natural disasters, new technologies, and the impact of government decisions all
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affect the cost of production. In turn, these factors affect how much firms are willing to supply at any given

price.

Figure 3.6k summarizes factors that change the supply of goods and services. Notice that a change in the price
of the product itself is not among the factors that shift the supply curve. Although a change in price of a good
or service typically causes a change in quantity supplied or a movement along the supply curve for that

specific good or service, it does not cause the supply curve itself to shift.

S S
Favorable natural conditions for ‘ 5, Poor natural conditions for k S,
production J— production S — ;‘!
e . ri N . - N Vi ;
A fall in input prices S/ / A rise in input prices /S fr’
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regulations -~ regulations
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(a) Factors that increase supply (b) Factors that decrease supply

Figure 3.6kFactors That Shift Supply Curves. Graph A lists factors that can cause an increase in supply
from SO to S1. Graph B lists the same factors, and if their direction is reversed, can cause a decrease in
supply from SO to S1. Graph by Steven A. Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.6k Factors That Shift Supply Curves (Text Version)

Figure 3.6k contains two graphs and both have the same axes: The vertical axis is Price and the horizontal axis
is Quantity for both graphs and So is the original supply curve and is the Si.Graph A on the left list of factors

that can cause an increase in supply shifting So to the right to S1. The factors that increase supply are:

* Favourable natural conditions for production
* Afallin input prices
* Improved technology

* Lower product taxes/less costly regulations.

Graph B on the right lists the same factors, if their direction is reversed, can cause a decrease in supply shifting

So to the left to S1. The factors that decrease supply are:

* Poor natural conditions for production
* Arise in input prices
* A decline in technology (not common)

* Higher product taxes/more costly regulations.
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Because demand and supply curves appear on a two-dimensional diagram with only price and quantity on the
axes, an unwary visitor to the land of economics might be fooled into believing that economics is about only
four topics: demand, supply, price, and quantity. However, demand and supply are really “umbrella”
concepts: demand covers all the factors that affect demand, and supply covers all the factors that affect supply.
We include factors other than price that affect demand and supply are included by using shifts in the demand
or the supply curve. In this way, the two-dimensional demand and supply model becomes a powerful tool for

analyzing a wide range of economic circumstances.

Key Concepts and Summary

Economists often use the ceteris paribus or “other things being equal” assumption: while examining
the economic impact of one event, all other factors remain unchanged for analysis purposes.
Factors that can shift the demand curve for goods and services, causing a different quantity to be
demanded at any given price, include changes in tastes, population, income, prices of substitute or
complement goods, and expectations about future conditions and prices. Factors that can shift the
supply curve for goods and services, causing a different quantity to be supplied at any given price,
include input prices, natural conditions, changes in technology, and government taxes, regulations,
or subsidies.
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3.7 - CHANGES IN EQUILIBRIUM PRICE AND
QUANTITY: THE FOUR-STEP PROCESS

Learning Objectives

« Identify equilibrium price and quantity through the four-step process

- Graph equilibrium price and quantity

. Contrast shifts of demand or supply and movements along a demand or supply curve

- Graph demand and supply curves, including equilibrium price and quantity, based on real-
world examples

Let’s begin this discussion with a single economic event. It might be an event that affects demand, like a
change in income, population, tastes, prices of substitutes or complements, or expectations about future
prices. It might be an event that affects supply, like a change in natural conditions, input prices, or technology,
or government policies that affect production. How does this economic event affect equilibrium price and

quantity? We will analyze this question using a four-step process.

Step 1. Draw a demand and supply model before the economic change took place. To establish the model
requires four standard pieces of information: The law of demand, which tells us the slope of the demand
curve; the law of supply, which gives us the slope of the supply curve; the shift variables for demand; and the

shift variables for supply. From this model, find the initial equilibrium values for price and quantity.

Step 2. Decide whether the economic change you are analyzing affects demand or supply. In other words,

does the event refer to something in the list of demand factors or supply factors?

Step 3. Decide whether the effect on demand or supply causes the curve to shift to the right or to the left, and
sketch the new demand or supply curve on the diagram. In other words, does the event increase or decrease

the amount consumers want to buy or producers want to sell?
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Step 4. Identify the new equilibrium and then compare the original equilibrium price and quantity to the

new equilibrium price and quantity.

Let’s consider one example that involves a shift in supply and one that involves a shift in demand. Then we

will consider an example where both supply and demand shift.

Good Weather for Salmon Fishing

Supposed that during the summer of 2015, weather conditions were excellent for commercial salmon fishing
off the California coast. Heavy rains meant higher than normal levels of water in the rivers, which helps the
salmon to breed. Slightly cooler ocean temperatures stimulated the growth of plankton, the microscopic
organisms at the bottom of the ocean food chain, providing everything in the ocean with a hearty food
supply. The ocean stayed calm during fishing season, so commercial fishing operations did not lose many days
to bad weather. How did these climate conditions affect the quantity and price of salmon? Figure 3.7a
illustrates the four-step approach, which we explain below, to work through this problem. Table 3.7a also

provides the information to work the problem.
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Figure 3.7a Good Weather for Salmon Fishing: The
Four-Step Process. The graph represents the four-step
approach to determining shifts in the new equilibrium price and
quantity in response to good weather for salmon fishing. Figure
by Steven A. Greenlaw & David Shapiro (OpenStax), licensed
under CCBY 4.0.
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Figure 3.7a Good Weather for Salmon Fishing: The Four-Step Process (Text Version)

The graph represents the four-step approach to determining shifts in the new equilibrium price and quantity
in response to good weather for salmon fishing.

The vertical axis is Price ($ Per Pound) ranging from $0 to $4 increasing by $0.50 increments and the
horizontal axis is Quantity (thousands of fish) increasing by increments of 200.

The original supply curve (S) is slightly bowed curve sloping upwards from left to right. The new supply
curve (S1) shifts to the right and is a convex curve sloping upwards from left to right.

Point Eq occurs along Sq at ($3.25 per pound, 250 thousand fish) and E1 occurs along the Sy at ($2.50 per
pound, 550 thousand fish). The demand curve (Do) slopes downward left to right intersecting both Eq and
E1

The original supply curve uses data points from Quantity Supplied in 2014, the new supply curve uses data

points from Quantity Supplied in 2015, and the demand curve (Do) uses data points from Quantity demand.

Table 3.7a Salmon Fishing

g;ice per Pound Quantity Supplied in 2014 Quantity Supplied in 2015 Quantity Demanded
2.00 80 400 840
2.25 120 480 680
2.50 160 550 550
2.75 200 600 450
3.00 230 640 350
3.25 250 670 250
3.50 270 700 200

Step 1. Draw a demand and supply model to illustrate the market for salmon in the year before the good
weather conditions began. The demand curve D and the supply curve Sg show that the original equilibrium
price is $3.25 per pound and the original equilibrium quantity is 250,000 fish. (This price per pound is what

commercial buyers pay at the fishing docks. What consumers pay at the grocery is higher.)

Step 2. Did the economic event affect supply or demand? Good weather is an example of a natural condition

that affects supply.

Step 3. Was the effect on supply an increase or a decrease? Good weather is a change in natural conditions that
increases the quantity supplied at any given price. The supply curve shifts to the right, moving from the
original supply curve Sg to the new supply curve S, which Figure 3.7a and Table 3.7a show.
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Step 4. Compare the new equilibrium price and quantity to the original equilibrium. At the new equilibrium
E1, the equilibrium price falls from $3.25 to $2.50, but the equilibrium quantity increases from 250,000 to
550,000 salmon. Notice that the equilibrium quantity demanded increased, even though the demand curve

did not move.

In short, good weather conditions increased supply of the California commercial salmon. The result was a

higher equilibrium quantity of salmon bought and sold in the market at a lower price.

Newspapers and the Internet

According to the Pew Research Center for People and the Press, increasingly more people, especially younger
people, are obtaining their news from online and digital sources. The majority of U.S. adults now own
smartphones or tablets, and most of those Americans say they use them in part to access the news. From 2004
to 2012, the share of Americans who reported obtaining their news from digital sources increased from 24%
to 39%. How has this affected consumption of print news media, and radio and television news? Figure 3.7b

and the text below illustrates using the four-step analysis to answer this question.

Price

Quantity

Figure 3.7b The Print News Market: A Four-Step Analysis.
Figure by Steven A. Greenlaw & David Shapiro (OpenStax),
licensed under CCBY 4.0.
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Figure 3.7b The Print News Market: A Four-Step Analysis (Text Version)

The vertical axis is Price and has a downward facing arrow next to it showing an increase in price. The
horizontal axis is Quantity and it has an arrow facing left to show a decrease in quantity. The supply curve
(So) is concave and slopes upward left to right. The original demand curve (Dy) is concave and slopes upward
from right to left and intersects the centre of Sq at Point Eq (Qo, Pp). Arrows pointing from right to left
between Dy and D5 show the shift in demand curve. The original demand curve (Do) shifts to the left to the
new demand curve (D1). D1 now intersects with Sg at E at point (Q2, P2) with PO shifting downward to P>
and Qo shifting to the left from Qg to Q».

Figure 3.17 depicts the approach to determining changes in equilibrium price and quantity of print news.
The graph shows a change in tastes from print news sources to digital sources results in a leftward shift in

demand for the former. The result is a decrease in both equilibrium price and quantity.

Step 1. Develop a demand and supply model to think about what the market looked like before the event.
Price is on the vertical axis and quantity is on the horizontal axis. The original quanity is Qg and the original
price is Po. The demand curve D¢ and the supply curve So shows the original relationships. In this case, we
perform the analysis without specific numbers on the price and quantity axis. The supply curve S is concave
trending upward from left to right. The demand curve Dy is concave trending downward from left to right

and intersects with the supply curve at Eg equilibrium price occuring at (Qo, Po).

Step 2. Did the described change affect supply or demand? A change in tastes, from traditional news sources

(print, radio, and television) to digital sources, caused a change in demand for the former.

Step 3. Was the effect on demand positive or negative? A shift to digital news sources will tend to mean a
lower quantity demanded of traditional news sources at every given price, causing the demand curve for print
and other traditional news sources to shift to the left, from Dg to D1. The supply curve So remains the same.
Quanity is lower, shifting left to Q1, and price is also lower shifting downward to P1 and is at the point where

the new demand curve D instersects with supply curve So equilibrium price is now Ej.

Step 4. Compare the new equilibrium price and quantity (E1) to the original equilibrium price (Eo). The new

equilibrium (E1) occurs at a lower quantity and a lower price than the original equilibrium (Eo).

The decline in print news reading predates 2004. Print newspaper circulation peaked in 1973 and has
declined since then due to competition from television and radio news. In 1991, 55% of Americans indicated
they received their news from print sources, while only 29% did so in 2012. Radio news has followed a similar
path in recent decades, with the share of Americans obtaining their news from radio declining from 54% in
1991 to 33% in 2012. Television news has held its own over the last 15 years, with a market share staying in the
mid to upper fifties. What does this suggest for the future, given that two-thirds of Americans under 30 years

old say they do not obtain their news from television at all?
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The Interconnections and Speed of Adjustment in Real
Markets

In the real world, many factors that affect demand and supply can change all at once. For example, the
demand for cars might increase because of rising incomes and population, and it might decrease because of
rising gasoline prices (a complementary good). Likewise, the supply of cars might increase because of
innovative new technologies that reduce the cost of car production, and it might decrease as a result of new

government regulations requiring the installation of costly pollution-control technology.

Moreover, rising incomes and population or changes in gasoline prices will affect many markets, not just cars.
How can an economist sort out all these interconnected events? The answer lies in the ceteris paribus
assumption. Look at how each economic event affects each market, one event at a time, holding all else

constant. Then combine the analyses to see the net effect.

A Combined Example

The U.S. Postal Service is facing difficult challenges. Compensation for postal workers tends to increase most
years due to cost-of-living increases. At the same time, increasingly more people are using email, text, and
other digital message forms such as Facebook and Twitter to communicate with friends and others. What
does this suggest about the continued viability of the Postal Service? Figure 3.7c and the text below illustrate

this using the four-step analysis to answer this question.
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Figure 3.7c Higher Compensation for Postal Workers: A Four-Step Analysis. Figure by Steven A.
Greenlaw & David Shapiro (OpenStax), licensed under CCBY 4.0.

Figure 3.7c Higher Compensation for Postal Workers: A Four-Step Analysis (Text Version)

There are two graphs: Graph A depicts the shift in supply and Graph B depicts the shift in demand.

Graph A: The vertical axis is Price and has an upward facing arrow next to it showing an increase in price. The
horizontal axis is Quantity and it has an arrow facing left to show a decrease in quantity. The original supply
curve (So) is concave and slopes upward left to right. Point Eq (Qo, Po) occurs along So. The new supply curve
(S1) shifts to the left running parallel toSo. Occurring along Sy, Point E1 occurs at (Q1, P1) quantity has
shifted left from Qg to Q1 and Py. Arrows pointing from right to left between Sg and S1 show the shift in
supply curve. The demand curve (Do) is concave and slopes upward from right to left and intersects the
centre of both supply curves S and S;.

Graph B: The vertical axis is Price and has a downward facing arrow next to it showing an decrease in price.
The horizontal axis is Quantity and it has an arrow facing left to show a decrease in quantity. The supply
curve (So) is concave and slopes upward left to right. The original demand curve (Do) is concave and slopes
upward from right to left and intersects the centre of Sg at Point Eg (Qo, Po). Arrows pointing from right to
left between D and D2 show the shift in demand curve. The original demand curve (Do) shifts to the left to
the new demand curve (D1). D1 now intersects with So at E3 at point (Q2, P2) with Py shifting downward to
P> and Qg shifting to the left from Qg to Q.

Figure 3.7c Higher Compensation for Postal Workers: A Four-Step Analysis (a) Higher labour compensation

causes a leftward shift in the supply curve, a decrease in the equilibrium quantity, and an increase in the
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equilibrium price. (b) A change in tastes away from Postal Services causes a leftward shift in the demand

curve, a decrease in the equilibrium quantity, and a decrease in the equilibrium price.

Since this problem involves two disturbances, we need two four-step analyses, the first to analyze the effects of
higher compensation for postal workers, the second to analyze the effects of many people switching from

“snail mail” to email and other digital messages.
Figure 3.7¢ (a) shows the shift in supply discussed in the following steps.

Step 1. Draw a demand and supply model to illustrate what the market for the U.S. Postal Service looked like

before this scenario starts. The demand curve Dg and the supply curve S show the original relationships.

Step 2. Did the described change affect supply or demand? Labour compensation is a cost of production. A

change in production costs caused a change in supply for the Postal Service.

Step 3. Was the effect on supply positive or negative? Higher labour compensation leads to a lower quantity
supplied of postal services at every given price, causing the supply curve for postal services to shift to the left,

from SQ to Sl.

Step 4. Compare the new equilibrium price and quantity to the original equilibrium price. The new

equilibrium (E1) occurs at a lower quantity and a higher price than the original equilibrium (Eo).
Figure 3.7¢ (b) shows the shift in demand in the following step