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he third edition of Economics has a different look to the previous two editions. Feedback from users, both

students and instructors, has resulted in some reorganization of the material and some new sections cover-
ing more depth in both micro- and macroeconomic issues. Readers should note that this edition adapts Greg
Mankiw's best-selling US undergraduate Economics text to reflect the needs of students and instructors in
the UK and European market. As each new edition is written, the adaptation evolves and develops an identity
distinct from the original US edition on which it is based.

We have tried to retain the lively, engaging writing style and to continue to have the novice economics stu-
dent in mind. Economics touches every aspect of our lives and the fundamental concepts which are introduced
can be applied across a whole range of life experiences. ‘Economics is a study of mankind in the ordinary
business of life! So wrote Alfred Marshall, the great 19th-century British economist, in his textbook, Principles
of Economics. As you work through the contents of this book you would be well advised to remember this.

Whilst the news might focus on the world of banking and finance, tax and government policy, economics
provides much more than a window on these worlds. It provides an understanding of decision making and the
process of decision making across so many different aspects of life. You may be considering travelling abroad,
for example, and are shocked at the price you have to pay for injections against tropical diseases. Should you
decide to try and do without the injections? Whilst the amount of money you are expected to give up seems
high, it is a small price to pay when you consider the trade-off — the potential cost to you and your family of
contracting a serious disease. This is as much economics as monetary policy decisions about interest rates and
firm’'s decisions on investment.

Welcome to the wonderful world of economics — learn to think like an economist and a whole new world
will open up to you.

Maths for Mankiw Taylor Economics is available for purchase as a supplementary resource carefully explaining
and teaching the maths concepts and formulae underlying many of the key chapter topics.
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PART 1
INTRODUCTION TO
ECONOMICS

TEN PRINCIPLES OF
ECONOMICS

WHAT IS ECONOMICS?

The word economy comes from the Greek word oikonomos, which means ‘one who manages a house-
hold". At first, this origin might seem peculiar. But, in fact, households and economies have much in
common.

A household faces many decisions. It must decide which members of the household do which tasks
and what each member gets in return: Who cooks dinner? Who does the laundry? Who gets the extra slice
of cake at tea time? Who chooses what TV programme to watch? In short, the household must allocate
its scarce resources among its various members, taking into account each member’s abilities, efforts and
desires.

Like a household, a society faces many decisions. A society must decide what jobs will be done and
who will do them. It needs some people to grow food, other people to make clothing and still others to
design computer software. Once society has allocated people (as well as land, buildings and machines)
to various jobs, it must also allocate the output of goods and services that they produce. It must decide
who will eat caviar and who will eat potatoes. It must decide who will drive a Mercedes and who will take
the bus.

The Economic Problem

These decisions can be summarized as representing the economic problem. There are three questions
that any society has to face:

e \What goods and services should be produced?
e How should these goods and services be produced?
e \Who should get the goods and services that have been produced?

The answer to these questions would be simple if resources were so plentiful that society could produce
everything any of its citizens could ever want, but this is not the case. Society will never have enough



2 PART 1 INTRODUCTION TO ECONOMICS

resources to produce the goods and services which will satisfy the wants and needs of its citizens. These
resources can be broadly classified into three categories:

e Land - all the natural resources of the earth. This includes things like mineral deposits such as iron ore,
gold and copper, fish in the sea, coal and all the food products that land yields. David Ricardo (1817) in
his book On the Principles of Political Economy and Taxation referred to land as the ‘original and indes-
tructible powers of the soil".

e Labour - the human effort both mental and physical that goes in to production. A worker in a factory pro-
ducing precision tools, an investment banker, a road sweeper, a teacher — these are all forms of labour.

e Capital - the equipment and structures used to produce goods and services. Capital goods include
machinery in factories, buildings, tractors, computers, cooking ovens — anything where the good is not
used for its own sake but for the contribution it makes to production.

land all the natural resources of the earth
labour the human effort both mental and physical that goes in to production
capital the equipment and structures used to produce goods and services

Scarcity and Choice

What resources society does have need to be managed. The management of society's resources is
important because resources are scarce. Scarcity means that society has limited resources and therefore
cannot produce all the goods and services people wish to have. Just as a household cannot give every
member everything he or she wants, a society cannot give every individual the highest standard of living
to which he or she might aspire.

Economics is the study of how society manages its scarce resources and attempts to answer the
three key questions we noted above. In most societies, resources are allocated through the combined
actions of millions of households and firms through a system of markets. Economists:

e Study how people make decisions: how much they work, what they buy, how much they save and how
they invest their savings.

e Study how people interact with one another. For instance, they examine how the multitude of buyers
and sellers of a good together determine the price at which the good is sold and the quantity that is sold.

e Analyse forces and trends that affect the economy as a whole, including the growth in average income,
the fraction of the population that cannot find work and the rate at which prices are rising.

scarcity the limited nature of society’s resources
economics the study of how society manages its scarce resources

Although the study of economics has many facets, the field is unified by several central ideas. In the
rest of this chapter we look at the Ten Principles of Economics. Don't worry if you don’t understand them
all at first, or if you don’t find them completely convincing. In the coming chapters we will explore these
ideas more fully. The ten principles are introduced here just to give you an overview of what economics is
all about. You can think of this chapter as a ‘preview of coming attractions’.

HOW PEOPLE MAKE DECISIONS

There is no mystery to what an ‘economy’ is. Whether we are talking about the economy of a group
of countries such as the European Union (EU), or the economy of one particular country, such as India,
or of the whole world, an economy is just a group of people interacting with one another as they go
about their lives. The economy refers to all the production and exchange activities that take place every
day — all the buying and selling. The level of economic activity is how much buying and selling goes on in
the economy over a period of time.
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the economy all the production and exchange activities that take place every day
economic activity how much buying and selling goes on in the economy over a period of time

Because the behaviour of an economy reflects the behaviour of the individuals who make up the eco-
nomy, we start our study of economics with four principles of individual decision making.

Principle 1: People Face Trade-offs

The first lesson about making decisions is summarized in an adage popular with economists: ‘There is no
such thing as a free lunch! To get one thing that we like, we usually have to give up another thing that we
also like. Making decisions requires trading off the benefits of one goal against those of another.

Consider a student who must decide how to allocate her most valuable resource — her time. She can
spend all of her time studying economics which will bring benefits such as a better class of degree; she
can spend all her time enjoying leisure activities which yield different benefits; or she can divide her time
between the two. For every hour she studies, she gives up an hour she could have devoted to spending
time in the gym, riding a bicycle, watching TV, napping or working at her part-time job for some extra
spending money.

Consider parents deciding how to spend their family income. They can buy food, clothing or a family
holiday. Or they can save some of the family income for retirement or perhaps to help the children buy a
house or a flat when they are grown up. When they choose to spend an extra euro on one of these goods,
they have one less euro to spend on some other good.

When people are grouped into societies, they face different kinds of trade-offs. The classic trade-off is
between spending on defence and spending on food. The more we spend on national defence to protect
our country from foreign aggressors, the less we can spend on consumer goods to raise our standard
of living at home. Also important in modern society is the trade-off between a clean environment and a
high level of income. Laws that require firms to reduce pollution raise the cost of producing goods and
services. Because of the higher costs, these firms end up earning smaller profits, paying lower wages,
charging higher prices, or some combination of these three. Thus, while pollution regulations give us the
benefit of a cleaner environment and the improved levels of health that come with it, they have the cost
of reducing the incomes of the firms' owners, workers and customers.

Another trade-off society faces is between efficiency and equity. Efficiency means that society is get-
ting the most it can (depending how this is defined) from its scarce resources. Equity means that the
benefits of those resources are distributed fairly among society’s members. In other words, efficiency
refers to the size of the economic cake, and equity refers to how the cake is divided. Often, when govern-
ment policies are being designed, these two goals conflict.

I equity — the property of distributing economic prosperity fairly among the members of society

Consider, for instance, policies aimed at achieving a more equal distribution of economic well-being.
Some of these policies, such as the social security system or unemployment insurance, try to help those
members of society who are most in need. Others, such as income tax, ask the financially successful to
contribute more than others to support government spending. Although these policies have the benefit of
achieving greater equity, they have a cost in terms of reduced efficiency. When the government redistrib-
utes income from the rich to the poor, it reduces the reward for working hard; as a result, people work less
and produce fewer goods and services. In other words, when the government tries to cut the economic
cake into more equal slices, the cake gets smaller.

Recognizing that people face trade-offs does not by itself tell us what decisions they will or should
make. A student should not abandon the study of economics just because doing so would increase the
time available for leisure. Society should not stop protecting the environment just because environmental
regulations reduce our material standard of living. The poor should not be ignored just because helping
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them distorts work incentives. Nevertheless, acknowledging life’s trade-offs is important because people
are likely to make good decisions only if they understand the options that they have available.

A typical supermarket shelf offering a
variety of cereals. What are the trade-offs
an individual faces in this situation?

SELF TEST Does the adage ‘there is no such thing as a free lunch’ simply refer to the fact that someone has
to have paid for the lunch to be provided and served? Or does the recipient of the ‘free lunch’ also incur a cost?

Principle 2: The Cost of Something is What You Give Up to Get It

Because people face trade-offs, making decisions requires comparing the costs and benefits of alternat-
ive courses of action. In many cases, however, the cost of some action is not as obvious as it might first
appear.

Consider, for example, the decision whether to go to university. The benefit is intellectual enrichment
and a lifetime of better job opportunities. But what is the cost? To answer this question, you might be
tempted to add up the money you spend on tuition fees, books, room and board. Yet this total does not
truly represent what you give up to spend a year at university.

The first problem with this answer is that it includes some things that are not really costs of going to
university. Even if you decided to leave full-time education, you would still need a place to sleep and food
to eat. Room and board are part of the costs of higher education only to the extent that they might be
more expensive at university than elsewhere. Indeed, the cost of room and board at your university might
be less than the rent and food expenses that you would pay living on your own. In this case, the savings
on room and board are actually a benefit of going to university.

The second problem with this calculation of costs is that it ignores the largest cost of a university
education — your time. When you spend a year listening to lectures, reading textbooks and writing essays,
you cannot spend that time working at a job. For most students, the wages given up to attend university
are the largest single cost of their higher education.

The opportunity cost of an item is what you give up to get that item. VWWhen making any decision, such
as whether to go to university, decision makers should be aware of the opportunity costs that accompany
each possible action. In fact, they usually are. University-age rugby, basketball or golf players who can earn
large sums of money if they opt out of higher education and play professional sport are well aware that
their opportunity cost of going to university is very high. It is not surprising that they often decide that the
benefit is not worth the cost.

I opportunity cost — whatever must be given up to obtain some item; the value of the benefits foregone (sacrificed)
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SELF TEST Assume the following costs are incurred by a student over a three-year course at a university:
® Tuition fees at €9,000 per year = €27,000 ® Accommodation, based on an average cost of €4,500 a year =
€13,500 ® Opportunity cost based on average earnings foregone of €15,000 per year = €45,000 ® Total cost =
€85,500 @ Given this relatively large cost why does anyone want to go to university?

Principle 3: Rational People Think at the Margin

Decisions in life are rarely straightforward and usually involve problems. At dinner time, the decision you
face is not between fasting or eating as much as you can, but whether to take that extra serving of pizza.
When examinations roll around, your decision is not between completely failing them or studying 24 hours
a day, but whether to spend an extra hour revising your notes instead of watching TV. Economists use the
term marginal changes to describe small incremental adjustments to an existing plan of action. Keep
in mind that ‘'margin” means ‘edge’, so marginal changes are adjustments around the edges of what you
are doing.

I marginal changes small incremental adjustments to a plan of action

In many situations, people make the best decisions by thinking at the margin. Suppose, for instance,
that you were considering whether to study for a Master’s degree having completed your undergraduate
studies. To make this decision, you need to know the additional benefits that an extra year in education
would offer (higher wages throughout your life and the sheer joy of learning) and the additional costs that
you would incur (another year of tuition fees and another year of foregone wages). By comparing these
marginal benefits and marginal costs, you can evaluate whether the extra year is worthwhile.

Individuals and firms can make better decisions by thinking at the margin. A rational decision maker
takes an action if and only if the marginal benefit of the action exceeds the marginal cost.

Principle 4: People Respond to Incentives

Because people make decisions by comparing costs and benefits, their behaviour may change when
the costs or benefits change. That is, people respond to incentives. When the price of an apple rises, for
instance, people decide to eat more pears and fewer apples because the cost of buying an apple is higher.
At the same time, apple farmers decide to hire more workers and harvest more apples, because the benefit
of selling an apple is also higher. As we shall see, the effect of price on the behaviour of buyers and sellers
in a market — in this case, the market for apples —is crucial for understanding how the economy works.

Public policymakers should never forget about incentives, because many policies change the costs or
benefits that people face and, therefore, alter behaviour. A tax on petrol, for instance, encourages people
to drive smaller, more fuel efficient cars. It also encourages people to switch and use public transport
rather than drive, or to move closer to where they work. When policymakers fail to consider how their
policies affect incentives, they often end up with results they did not intend. For example, the UK govern-
ment provided tax relief on business premises that were not being used as an incentive to the owners to
find new uses or owners for the buildings. The government decided to remove the tax relief and sugges-
ted that in doing so there would now be an incentive for owners of premises to get them back into use
as quickly as possible so that they avoided losing the tax relief. Unfortunately, as the new policy came
into being the economy was going through a severe recession. It was not easy for owners of premises to
find new tenants let alone get new businesses created in these empty properties. Some property owners
decided that rather than have to pay tax on these properties it was cheaper to demolish them. Is this the
outcome the government wanted? Almost certainly not.

This is an example of the general principle that people respond to incentives. Many incentives that
economists study are straightforward and others more complex. No one is surprised, for example, that
people might switch to driving smaller cars where petrol taxes and thus the price of fuel is relatively high.
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Yet, as the example of the removal of tax allowances on empty business premises shows, policies can
have effects that are not obvious in advance. When analysing any policy, we must consider not only the
direct effects but also the indirect effects that work through incentives. If the policy changes incentives, it
will cause people to alter their behaviour.

SELF TEST Many people across the EU are without work and claiming benefits. Governments throughout the
EU are trying to cut spending but find themselves having to spend more on welfare benefits for the unemployed.
What sort of incentives might governments put in place to encourage workers off welfare and into work? What
might be the unintended consequences of the incentives you identify?

HOW PEOPLE INTERACT

The first four principles discussed how individuals make decisions. As we go about our lives, many of our
decisions affect not only ourselves but other people as well. The next three principles concern how people
interact with one another.

Principle 5: Trade Can Make Everyone Better Off

America and China are competitors to Europe in the world economy. In some ways this is true, because
American and Chinese firms produce many of the same goods as European firms. Toy manufacturers
compete for the same customers in the market for toys. Fruit farmers compete for the same customers
in the market for fruit.

Yet it is easy to be misled when thinking about competition among countries. Trade between Europe
and the United States and China is not like a sports contest, where one side wins and the other side loses
(a zero-sum game). In fact, the opposite is true: trade between two economies can make each economy
better off.

To see why, consider how trade affects your family. When a member of your family looks for a job, he or
she competes against members of other families who are looking for jobs. Families also compete against
one another when they go shopping, because each family wants to buy the best goods at the lowest
prices. So, in a sense, each family in the economy is competing with all other families.

Despite this competition, your family would not be better off isolating itself from all other families. If it
did, your family would need to grow its own food, make its own clothes and build its own home. Clearly,
your family gains much from its ability to trade with others. Trade allows each person to specialize in the
activities he or she does best, whether it is farming, sewing or home building. By trading with others,
people can buy a greater variety of goods and services at lower cost.

Countries as well as families benefit from the ability to trade with one another. Trade allows countries to
specialize in what they do best and to enjoy a greater variety of goods and services. The Japanese and the
Americans, as well as the Koreans and the Brazilians, are as much Europe’s partners in the world economy
as they are competitors.

Principle 6: Markets Are Usually a Good Way to Organize Economic Activity

The collapse of communism in the Soviet Union and Eastern Europe in the 1980s may be the most import-
ant change in the world during the past half century. Communist countries worked on the premise that
central planners in the government were in the best position to guide economic activity and answer the
three key questions of the economic problem. These planners decided what goods and services were
produced, how much was produced, and who produced and consumed these goods and services. The
theory behind central planning was that only the government could organize economic activity in a way
that promoted economic well-being for the country as a whole.

Today, most countries that once had centrally planned economies such as Russia, Poland, Angola,
Mozambique and the Democratic Republic of Congo have abandoned this system and are trying to develop
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market economies. In a market economy, the decisions of a central planner are replaced by the decisions
of millions of firms and households. Firms decide whom to hire and what to make. Households decide
which firms to work for and what to buy with their incomes. These firms and households interact in the
marketplace, where prices and self-interest guide their decisions.

market economy an economy that addresses the three key questions of the economic problem through allocating
resources through the decentralized decisions of many firms and households as they interact in markets for goods and services

At first glance, the success of market economies is puzzling. After all, in a market economy, no one
is considering the economic well-being of society as a whole. Free markets contain many buyers and
sellers of numerous goods and services, and all of them are interested primarily in their own well-being.
Yet, despite decentralized decision making and self-interested decision makers, market economies have
proven remarkably successful in organizing economic activity in a way that promotes overall economic
well-being.

Adam Smith and the Invisible Hand

Adam Smith’s great work An Inquiry
into the Nature and Causes of the
Wealth of Nations was published in
1776 and is a landmark in economics.
In its emphasis on the invisible hand
of the market economy, it reflected
a point of view that was typical of
so-called ‘enlightenment” writers at
the end of the 18th century — that
individuals are usually best left to
their own devices, without gov-
ernment guiding their actions. This
political philosophy provides the
intellectual basis for the market
economy.

Why do decentralized market
economies work so well? Is it
because people can be counted on
to treat one another with love and
kindness? Not at all. Here is Adam
Smith’s description of how people
interact in a market economy:

Man has almost constant occasion
for the help of his brethren, and it is
vain for him to expect it from their
benevolence only. He will be more

likely to prevail if he can interest
their self-love in his favour, and
show them that it is for their own
advantage to do for him what he
requires of them. ... It is not from
the benevolence of the butcher, the
brewer, or the baker that we expect
our dinner, but from their regard to
their own interest. ...
Everyindividual... neitherintends
to promote the public interest, nor
knows how much he is promoting
it. ... 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. Nor is it always the
worse for the society that it was
no part of it. By pursuing his own
interest he frequently promotes that
of the society more effectually than
when he really intends to promote it.

Smith is saying that participants
in the economy are motivated by
self-interest and that the ‘invisible
hand’ of the marketplace guides this

self-interest into promoting general
economic well-being.

Many of Smith’s insights remain
at the centre of modern economics.
Our analysis in the coming chapters
will allow us to express Smith’s
conclusions more precisely and
to analyse fully the strengths and
weaknesses of the market's invisible
hand.
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One of our goals in this book is to understand how Smith’s invisible hand works its magic. As you study
economics, you will learn that prices are the instrument with which the invisible hand directs economic
activity. Prices reflect both the value of a good to society and the cost to society of making the good.
Because households and firms look at prices when deciding what to buy and sell, they unknowingly
take into account the social benefits and costs of their actions. As a result, prices guide these individual
decision makers to reach outcomes that, in many cases, maximize the welfare of society as a whole.

Principle 7: Governments Can Sometimes Improve Market Outcomes

If the invisible hand of the market is so wonderful, why do we need government? One answer is that the
invisible hand needs government to protect it. Markets work only if property rights are enforced. A farmer
won't grow food if he expects his crop to be stolen, and a restaurant won't serve meals unless it is assured
that customers will pay before they leave. We all rely on government provided police and courts to enforce
our rights over the things we produce.

Yet there is another answer to why we need government: although markets are usually a good way
to organize economic activity, this rule has some important exceptions. There are two broad reasons for
a government to intervene in the economy — to promote efficiency and to promote equity. That is, most
policies aim either to enlarge the economic cake or to change the way in which the cake is divided.

Although the invisible hand often leads markets to allocate resources efficiently, that is not always the
case. Economists use the term market failure to refer to a situation in which the market on its own fails to
produce an efficient allocation of resources. One possible cause of market failure is an externality, which
is the uncompensated impact of one person's actions on the well-being of a bystander (a third party). For
instance, the classic example of an external cost is pollution. Another possible cause of market failure
is market power, which refers to the ability of a single person or business (or group of businesses) to
unduly influence market prices. In the presence of market failure, well designed public policy can enhance
economic efficiency.

market failure a situation where scarce resources are not allocated to their most efficient use

externality the cost or benefit of one person’s decision on the well-being of a bystander (a third party) which the decision
maker does not take into account in making the decision

market power the ability of a single economic agent (or small group of agents) to have a substantial influence on market prices

The invisible hand may also fail to ensure that economic prosperity is distributed equitably. One of the
three questions society has to address is who gets what is produced? A market economy rewards people
according to their ability to produce things for which other people are willing to pay. The world’s best
footballer earns more than the world's best chess player simply because people are willing to pay more to
watch football than chess. That individual is getting more of what is produced as a result of his earnings.
The invisible hand does not ensure that everyone has sufficient food, decent clothing and adequate health
care. Many public policies, such as income tax and the social security system, aim to achieve a more
equitable distribution of economic well-being.

To say that the government can improve on market outcomes at times does not mean that it always will.
Public policy is made not by angels but by a political process that is far from perfect. Sometimes policies
are designed simply to reward the politically powerful. Sometimes they are made by well-intentioned
leaders who are not fully informed. One goal of the study of economics is to help you judge when a gov-
ernment policy is justifiable to promote efficiency or equity, and when it is not.

HOW THE ECONOMY AS A WHOLE WORKS

We started by discussing how individuals make decisions and then looked at how people interact with one
another. All these decisions and interactions together make up ‘the economy’. The last three of our ten
principles concern the workings of the economy as a whole.
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Microeconomics and Macroeconomics

Economics is studied on various levels. The first seven principles involve the study of the decisions of
individual households and firms and the interaction of households and firms in markets for specific goods
and services. In the last three principles we are looking at the operation of the economy as a whole, which
is just the sum of the activities of all these decision makers in all these markets.

Since roughly the 1930s, the field of economics has traditionally been divided into two broad subfields.
Microeconomics is the study of how households and firms make decisions and how they interact in
specific markets. Macroeconomics is the study of economy-wide phenomena. A microeconomist might
study the effects of a congestion tax on the use of cars in a city centre, the impact of foreign competition
on the European car industry or the effects of attending university on a person’s lifetime earnings. A macro-
economist might study the effects of borrowing by national governments, the changes over time in an
economy’s rate of unemployment or alternative policies to raise growth in national living standards.

microeconomics the study of how households and firms make decisions and how they interact in markets
macroeconomics the study of economy-wide phenomena, including inflation, unemployment and economic growth

Microeconomics and macroeconomics are closely intertwined. Because changes in the overall eco-
nomy arise from the decisions of millions of individuals, it is impossible to understand macroeconomic
developments without considering the associated microeconomic decisions. For example, a macro-
economist might study the effect of a cut in income tax on the overall production of goods and services
in an economy. To analyse this issue, he or she must consider how the tax cut affects the decisions of
households concerning how much to spend on goods and services.

Despite the inherent link between microeconomics and macroeconomics, the two fields are distinct. In
economics, it may seem natural to begin with the smallest unit and build up. Yet doing so is neither neces-
sary nor always the best way to proceed. Because microeconomics and macroeconomics address differ
ent questions, they sometimes take quite different approaches and are often taught in separate courses.

A key concept in macroeconomics is economic growth — the percentage increase in the number
of goods and services produced in an economy over a period of time, usually expressed over a quarter
and annually.

I economic growth the increase in the amount of goods and services in an economy over a period of time

Principle 8: An Economy’s Standard of Living Depends
on its Ability to Produce Goods and Services

Table 1.1 shows gross domestic product per capita (head) of the population in a number of selected
countries expressed in U.S. dollars. It is clear that many of the advanced economies have a relatively high
income per capita; in Norway it is an enviable $98,102, the Netherlands $50,087 and Germany $43,689.

gross domestic product per capita (head) the market value of all goods and services produced within a country in
a given period of time divided by the population of a country to give a per capita figure

Moving away from the prosperous economies of Western Europe, we begin to see differences in
income and living standards around the world that are quite staggering. For example, average income
in Yemen was $1,361 whilst in Afghanistan average income is just over a half a per cent of the size of
per-capita income in Norway.
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TABLE 1.1 Gross Domestic Product Per Capita, Current Prices US dollars 2011

Afghanistan 576
Austria 49,707
Belgium 46,469
Benin 802
Bolivia 1,421
China 5,445
Estonia 16,556
Finland 49,391
Germany 43,689
Hungary 21,732
Italy 36,116
Japan 45,903
Kenya 808
Netherlands 50,087
Norway 98,102
Portugal 22,330
Russian Federation 13,089
Spain 32,244
Sweden 56,927
Switzerland 80,391
Turkey 10,498
United Kingdom 38,818
United States 48,442
Yemen 1,361

Not surprisingly, this large variation in average income is reflected in various other measures of the
quality of life and standard of living. Citizens of high-income countries have better nutrition, better health
care and longer life expectancy than citizens of low-income countries, as well as more TV sets, more
gadgets and more cars.

standard of living refers to the amount of goods and services that can be purchased by the population of a country.
Usually measured by the inflation-adjusted (real) income per head of the population

Changes in the standard of living over time are also large. Over the last 5 years, economic growth in
Albania has grown at about 4.68 per cent per year, in China at about 10.5 per cent a year but in Latvia the
economy has shrunk by around 1.4 per cent over the same time period (Source: World Bank).

What explains these large differences in living standards among countries and over time? The answer
is surprisingly simple. Almost all variation in living standards is attributable to differences in countries’
productivity — that is, the amount of goods and services produced from each hour of a worker’s time. In
nations where workers can produce a large quantity of goods and services per unit of time, most people
enjoy a high standard of living; in nations where workers are less productive, most people must endure a
more meagre existence. Similarly, the growth rate of a nation’s productivity determines the growth rate
of its average income.

I productivity the quantity of goods and services produced from each hour of a worker or factor of production’s time

The fundamental relationship between productivity and living standards is simple, but its implications
are farreaching. If productivity is the primary determinant of living standards, other explanations must be
of secondary importance. For example, it might be tempting to credit trade unions or minimum wage laws
for the rise in living standards of workers over the past 50 years. Yet the real hero of workers is their rising
productivity.
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The relationship between productivity and living standards also has profound implications for public
policy. When thinking about how any policy will affect living standards, the key question is how it will affect
our ability to produce goods and services. To boost living standards, policymakers need to raise productiv-
ity by ensuring that workers are well educated, have the tools needed to produce goods and services, and
have access to the best available technology.

Principle 9: Prices Rise When the Government Prints Too Much Money

In Zimbabwe in March 2007 inflation was reported to be running at 2,200 per cent. That meant that a good
priced at the equivalent of Z$2.99 in March 2006 would be priced at Z$65.78 just a year later. In February
2008, inflation was estimated at 165,000 per cent. Five months later it was reported as 2,200,000 per
cent. In July 2008 the government issued a Z$100 billion note. At that time it was just about enough to
buy a loaf of bread. Estimates for inflation in Zimbabwe in July 2008 put the rate of growth of prices at
231,000,000 per cent. In January 2009, the government issued Z$10, 20, 50 and 100 trillion dollar notes —
100 trillion is 100 followed by 12 zeros. This episode is one of history’s most spectacular examples of
inflation, an increase in the overall level of prices in the economy.

I inflation an increase in the overall level of prices in the economy

High inflation is a problem because it imposes various costs on society; keeping inflation at a low level
is a goal of economic policymakers around the world. What causes inflation? In almost all cases of high
or persistent inflation, the culprit turns out to be the same — growth in the quantity of money. When a
government creates large quantities of the nation’s money, the value of the money falls. As outlined above,
the Zimbabwean government was issuing money at ever higher denominations. It is generally accepted
that there is a relationship between the growth in the quantity of money and the rate of growth of prices.

Principle 10: Society Faces a Short-run Trade-off
Between Inflation and Unemployment

When the government increases the amount of money in the economy, one result is inflation. Another
result, at least in the short run, is a lower level of unemployment. The curve that illustrates this short-run
trade-off between inflation and unemployment is called the Phillips curve, after the economist who first
examined this relationship while working at the London School of Economics.

I Phillips curve a curve that shows the short run trade-off between inflation and unemployment

The Phillips curve remains a controversial topic among economists, but most economists today accept
the idea that society faces a short-run trade-off between inflation and unemployment. This simply means
that, over a period of a year or two, many economic policies push inflation and unemployment in opposite
directions. Policymakers face this trade-off regardless of whether inflation and unemployment both start
out at high levels at low levels or somewhere in-between.

The trade-off between inflation and unemployment is only temporary, but it can last for several years.
The Phillips curve is, therefore, crucial for understanding many developments in the economy. In particular,
it is important for understanding the business cycle — the irregular and largely unpredictable fluctuations in
economic activity, as measured by the number of people employed or the production of goods and services.

I business cycle fluctuations in economic activity such as employment and production
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One of the

Policymakers can exploit the short-run trade-off between inflation and unemployment using various policy
instruments. By changing the amount that the government spends, the amount it taxes and the amount of
money it prints, policymakers can influence the combination of inflation and unemployment that the economy
experiences. Because these instruments of monetary and fiscal policy are potentially so powerful, how policy-
makers should use these instruments to control the economy, if at all, is a subject of continuing debate.

SELF TEST What is the difference between microeconomics and macroeconomics? Write down three questions
that the study of microeconomics might be concerned with and three questions that might be involved in the study
of macroeconomics

CONCLUSION

You now have a taste of what economics is all about. In the coming chapters we will develop many spe-
cific insights about people, markets and economies. Mastering these insights will take some effort, but it
is not an overwhelming task. The field of economics is based on a few basic ideas that can be applied in
many different situations.

Throughout this book we will refer back to the Ten Principles of Economics highlighted in this chapter
and summarized inTable 1.2 which can be seen as building blocks for your study of the subject; you should
keep these building blocks in mind. Even the most sophisticated economic analysis is built using the ten
principles introduced here.

TABLE 1.2 Ten Principles of Economics

. People face trade-offs

. The cost of something is what you give up to get it

. Rational people think at the margin

. People respond to incentives

. Trade can make everyone better off

. Markets are usually a good way to organize economic activity

. Governments can sometimes improve market outcomes

. A country’s standard of living depends on its ability to produce
goods and services

9. Prices rise when the government prints too much money

10. Society faces a short-run trade-off between inflation and
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How the economy as a
whole works

Latest Thinking in Economics — Incentives

Ten Principles of in others and policymakers need to

Economics is that people respond
to incentives. This should not be an
entirely surprising principle and may
seem like an example of economists
making common sense sound more
complex. However, the reality is
that the complex nature of human
beings does make the introduc-
tion and effect of incentives much

appear.

Gneezy et al. highlight some of
these issues (Gneezy, U. Meier, S.
and Ray-Biel, P. (2011) ‘When and
why incentives (don’t) work to modify
behaviour’. In Journal of Economic
Perspectives. 25:4, 191-210). They
point out that incentives may work
better in certain circumstances than

consider a wide variety of issues when
deciding on putting incentives in place.

First of all, they have to consider
the type of behaviour to be changed.
For example, society might want to
encourage its citizens to do more,
what Gneezy et al. call ‘prosocial’
behaviour such as donating blood,
sperm or organs, increasing the
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amount of waste put out for recycling,
attending school, college or univer-
sity, working harder in education to
improve grades, improving the envir-
onment such as installing insulation
or solar panels in homes to reduce
energy waste, or finding ways of
encouraging people to stop smoking.

Second, we have to consider the
partiesinvolved. This can be expressed
as a principal-agent issue. The prin-
cipal is a person or group for whom
another person or group, the agent, is
performing some act. In encouraging
people to stop smoking, the smoker is
the agent and society is the principal.
Next, we have to consider the type of
incentive offered — often this will be
monetary. Monetary incentives have
two maintypes of effects which Gneezy
et al. refer to as the direct price effect
and the psychological effect. Once the
behaviour has been identified, the type
of incentive and who the principal and
agent are, the next question is to con-
sider how the incentive is framed.

At first the solution might be seen
as being simple — provide a monetary
incentive; pay people to achieve the
desired behaviour. The question is,
will the incentive work? Gneezy et al.
point to a number of reasons why
the outcome might not be as obvi-
ous as first hoped. They suggest
that in some cases, offering mon-
etary incentives can ‘crowd out’
the desired behaviour. Offering a
monetary incentive to go to school,
donate blood or install solar panels
might not have the desired effect.
The reasons might be that offering
a monetary incentive changes the
perceptions of agents. People have
intrinsic motivations — personal reas-
ons for particular behaviours. Other
people also have perceptions about
the behaviour of others, for example
someone who donates blood might
be seen by others as being ‘nice’.
Social norms may also be affected,
for example attitudes to recycling of
waste or smoking.

Providing a monetary incentive on
these behaviours might not necessar-
ily lead to more blood being donated,
more recycling and solar panels or less
smoking. Gneezy et al. suggest that the
reasons may be that monetizing beha-
viour in this way changes the psycho-
logy and the psychology effect can be
greater than the direct price effect. The
price effect would suggest that if you
pay someone to donate more blood,
you should get more people donating
blood. The reality might be that such
incentives reduce blood donorship.
Why? People who donate blood might
do sooutof a personal conviction—they
have intrinsic motivations. By offering
monetary incentives, the perception
of the donor and others might change
so that they are not seen as being ‘nice’
any more but as being ‘mercenary’ and
not motivated intrinsically but by extrinsic
reward — greed, in other words. If the
psychological effect outweighs the dir-
ect money effect the result could be a
reduction in the number of donors.

In the case of cutting smoking,
the size of the money effect might
be a factor. Principal 5 of The Ten
Principles of Economics states that
rational people think at the margin.
With smoking, the marginal decision
to have one more cigarette imposes
costs and benefits on the smoker —
the benefit is the pleasure people get
from smoking, the
cost the (estimated)
11 minutes of their
life that is cut as a
result. The problem
is that the marginal
cost is not tangible
at that time and
is likely to be out-
weighed by the mar-
ginal benefit (not
to mention the
addictive qualities of
tobacco products).
Over time, however,
the total benefit of
stopping  smoking

becomes much greater than the total
cost. The incentive offered, there-
fore, has to be such that it takes into
account these marginal decisions and
it might be difficult to estimate the size
of the incentive needed.

Other issues relating to incentives
involve the trust between the principal
and agent. If an incentive is provided,
for example, then this sends a mes-
sage that the desired behaviour is not
taking place and that there may be a
reason for this. This might be that the
desired behaviour is not attractive and/
or is difficult to carry out. Incentives
also send out a message that the
principal does not trust the agent'’s
intrinsic motivation, for example that
people will not voluntarily give blood
or recycle waste effectively. Some
incentives may work to achieve the
desired behaviour in the short-term
but will this lead to the desired beha-
viour continuing in the long-term when
the incentive is removed?

Finally, incentives might be affected
by the way they are framed — how the
wording or the benefits of the incentive
is presented to the agent by the prin-
cipal. Gneezy et al. use a very interest-
ing example of this. Imagine a situation,
they say, where you meet a person
and develop a relationship. You want
to provide that person with the incent-
ive to have sex. The effect of the way

Providing a monetary incentive on these behaviours might
not necessarily lead to more blood being donated
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the incentive is framed might have a
considerable effect on the outcome. If,
for example, you framed your ‘offer’ by
saying ‘| would like to make love to you
and to incentivize you to do so | will offer
you €50°, you might get a very different
response to that if you framed it by say-
ing: ‘I would like to make love to you—|
have bought you a bunch of red roses’
(the roses just happened to cost €50).
Finally, the cost effectiveness
of incentives has to be considered.
Health authorities spend millions
of euros across Europe on drugs to
reduce blood pressure and choles-
terol. Getting people to take more
exercise will also help achieve the

same result. What would be more
cost-effective and a more efficient
allocation of resources? Providing
incentives (assuming they work) to
encourage people to exercise more
by, for example, paying for gym
membership, or spending that same
money on drugs but not dealing with
some of the underlying causes?

Questions

1 Why should people need
incentives to do ‘good’ things
like donating blood or putting
out more rubbish for recycling?

2 What is meant by the principal-
agent’ issue?

3 What might be the price and
psychological effect if stu-
dents were given a monetary
incentive to attain top grades
in their university exams?

4 Why might the size of a monetary
incentive be an important factor
in encouraging desired beha-
viour and what side-effects
might arise if the size of an
incentive was increased?

5 What is ‘framing’ and why
might it be important in the way
in which an incentive works?
Refer to the need to increase
the number of organ donors in
your answer to this question.

How To Read This Book

Economics is fun, but it can also be
hard to learn. Our aim in writing this
text has been to make it as easy and
as much fun as possible. But you,
the student, also have a role to play.
Experience shows that if you are
actively involved as you study this
book, you will enjoy a better out-
come, both in your exams and in the
years that follow. Here are a few tips
about how best to read this book.

1. Summarize, don'thighlight. Running
a yellow marker over the text is too
passive an activity to keep your
mind engaged. Instead, when you
come to the end of a section, take
a minute and summarize what you
have just learntin your own words,
writing your summary in a note
book or on your computer. When
you've finished the chapter, com-
pare your summary with the one
at the end of the chapter. Did you
pick up the main points?

2. Test yourself. Throughout the book,
the Self Test features offer the
chance to test your understand-
ing of the subject matter. Take the
opportunity to jot down your ideas
and thoughts to the Self Test ques-
tions. The tests are meantto assess
your basic comprehension and
application of the ideas and con-
cepts in the chapter. If you aren't
sure your answer is right, you prob-
ably need to review the section.

3. Practise, practise, practise. At the
end of each chapter, Questions for
Review test your understanding,
and Problems and Applications
ask you to apply and extend the
material. Perhaps your lecturer will
assign some of these exercises as
work for seminars and tutorials. If
so, do them. If not, do them anyway.
The more you use your new know-
ledge, the more solid it becomes.

4. Study in groups. After you've read

the book and worked through

the problems on your own, get
together with other students to
discuss the material. You will learn
from each other — an example of
the gains from trade.

5. Don't forget the real world. In the
midst of all the numbers, graphs
and strange new words, it is easy
to lose sight of what economics
is all about. The Case Studies
and In the News boxes sprinkled
throughout this book should help
remind you. Don’t skip them.
They show how the theory is
tied to events happening in all
of our lives and the questions
provided with the In the News
features will help you think about
issues that you have covered in
the chapter and also to apply
your understanding to specific
contexts. As with the Self Test
questions, attempt an answer to
the questions to help build your
understanding.




SUMMARY

e The fundamental lessons about individual decision
making are that people face trade-offs among
alternative goals, that the cost of any action is
measured in terms of foregone opportunities, that
rational people make decisions by comparing mar-
ginal costs and marginal benefits, and that people
change their behaviour in response to the incentives
they face.

e The fundamental lessons about interactions among
people are that trade can be mutually beneficial,
that markets are usually a good way of coordinat-
ing trade among people, and that the government
can potentially improve market outcomes if there
is some market failure or if the market outcome is
inequitable.

CHAPTER 1 TEN PRINCIPLES OF ECONOMICS 15

e The field of economics is divided into two sub-
fields: microeconomics and macroeconomics.
Microeconomists study decision making by house-
holds and firms and the interaction among households
and firms in the marketplace. Macroeconomists
study the forces and trends that affect the economy
as a whole.

e The fundamental lessons about the economy
as a whole are that productivity is the ultimate
source of living standards, that money growth is
the ultimate source of inflation, and that society
faces a short-run trade-off between inflation and
unemployment.

QUESTIONS FOR REVIEW

1 Give three examples of important trade-offs that you
face in your life.

2 What is the opportunity cost of going to a restaurant
for a meal?

3 Water is necessary for life. Is the marginal benefit of
a glass of water large or small?

4 Why should policymakers think about incentives?

5 Why isn’t trade among countries like a game, with
some winners and some losers?

6 What does the ‘invisible hand’ of the marketplace do?

7 Explain the two main causes of market failure and
give an example of each.

8 What are the two subfields into which economics is
divided? Explain what each subfield studies.

9 Why is productivity important?

10 How are inflation and unemployment related in the
short run?

PROBLEMS AND APPLICATIONS

1 Describe some of the trade-offs faced by each of the
following.

a. A family deciding whether to buy a new car.

b. A member of the government deciding how much to
spend on building a new motorway connecting two
main cities.

c. A company chief executive officer deciding whether
to recommend the acquisition of a smaller firm.

d. A university lecturer deciding how much to prepare
for her lecture.

2 You are trying to decide whether to take a holiday.
Most of the costs of the holiday (airfare, hotel, foregone
wages) are measured in euros, but the benefits of the
holiday are psychological. How can you compare the
benefits to the costs?

3 You were planning to spend an evening working at
your part-time job, but a friend asks you to go to a night
club. What is the true cost of going to the night club?
Now suppose that you had been planning to spend the
evening studying in the library. What is the cost of going
to the night club in this case? Explain.

4 You win €10,000 on the EuroMillions lottery draw. You
have a choice between spending the money now or
putting it away for a year in a bank account that pays
5 per cent interest. What is the opportunity cost of
spending the €10,000 now?

5 The company that you manage has invested €5 million
in developing a new product, but the development is not
quite finished. At a recent meeting, your sales people
report that the introduction of competing products has
reduced the expected sales of your new product to
€3 million. If it would cost €1 million to finish development
and make the product, should you go ahead and do
so? What is the most that you should pay to complete
development?

6 Three managers of the van Heerven Coach Company
are discussing a possible increase in production. Each
suggests a way to make this decision.

FIRST MANAGER: We needto decide how many additional
coaches to produce. Personally, | think we should
examine whether our company’s productivity — number of
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coaches produced per worker per hour — would rise or
fall if we increased output.

SECOND MANAGER: We should examine whether our
average cost per worker —would rise or fall.

THIRD MANAGER: We should examine whether the
extra revenue from selling the additional coaches would
be greater or smaller than the extra costs.

Who do you think is right? Why?

Assume a social security system in a country provides
income for people over the age of 65. If a recipient decides
to work and earn some income, the amount he or she
receives in social security benefits is typically reduced.

a. How does the provision of this grant affect people’s
incentive to save while working?

b. How does the reduction in benefits associated with
higher earnings affect people’s incentive to work
past the age of 657

Your flatmate is a better cook than you are, but you
can clean more quickly than your flatmate can. If your

flatmate did all of the cooking and you did all of the
cleaning, would your household chores take you more
or less time than if you divided each task evenly? Give
a similar example of how specialization and trade can
make two countries both better off.

Explain whether each of the following government
activities is motivated by a concern about equity or a
concern about efficiency. In the case of efficiency,
discuss the type of market failure involved.

a. Regulating water prices.

b. Regulating electricity prices.

c. Providing some poor people with vouchers that can
be used to buy food.

d. Prohibiting smoking in public places.

e. Imposing higher personalincome tax rates on people
with higher incomes.

f. Instituting laws against driving whilst under the
influence of alcohol.

10 In what ways is your standard of living different from

that of your parents or grandparents when they were
your age? Why have these changes occurred?



THINKING LIKE AN
ECONOMIST

INTRODUCTION

Every field of study has its own language, its own processes, its methods of discovery and its own way
of thinking. Economics is no different. As you embark on your study of economics, the understanding
you bring to the discipline is going to be very different to that which your lecturer has. You will have to
learn lots of new terms as is the case in any new subject area. You will also have to learn how economists
go about their work and how new ideas in the subject are developed and refined over time. One of the
challenges facing students of economics is that many terms used are also used in everyday language.
In economics, however, these terms mean specific things. The challenge, therefore, is to set aside that
everyday understanding and think of the term or concept as economists do.

Many of the concepts you will come across in this book are abstract. Abstract concepts are ones which
are not concrete or real — they have no tangible qualities. We will talk about markets, efficiency, compar-
ative advantage and equilibrium, for example, but it is not easy to physically see these concepts. There
are also some concepts that are fundamental to the subject — if you master these concepts they act as
a portal which enables you to think like an economist. Once you have mastered these concepts you will
never think in the same way again and you will never look at an issue in the same way.

These concepts are referred to as threshold concepts. You can read about this further in Meyer et al.
(Meyer, J.H.F and Land, R. (2005). ‘Threshold concepts and troublesome knowledge 2: epistemological
considerations and a conceptual framework for teaching and learning’. Higher Education, 49: 373-388). As
you work through your modules you will find that it is not always easy to think like an economist and that
there will be times when you are confused, find some of the ideas and concepts being presented to you
running contrary to common sense (i.e. they are counter intuitive). What you will be experiencing is what
is called troublesome knowledge. Don't worry about this — what you are experiencing is perfectly normal
and a part of the learning journey. As you travel along this learning journey you will be provided with new
information and as a result develop new and useful ways of thinking about the world in which you live.

This chapter discusses the field's methodology. What is distinctive about how economists confront a
question? What does it mean to think like an economist? What tools do economists use to explain the
world we live in?

THE ECONOMIST AS SCIENTIST

Economists try to address their subject with a scientist's objectivity. They approach the study of the econ-
omy in much the same way as a physicist approaches the study of matter and a biologist approaches the
study of life: they devise theories, collect data and then analyse these data in an attempt to verify or refute
their theories.

There is much debate about whether economics can ever be a science — principally because it is dealing
with human behaviour. The essence of any science is scientific method — the dispassionate development
and testing of theories about how the world works. This method of inquiry is as applicable to studying a
nation’s economy as it is to studying the Earth's gravity or a species’ evolution. As Albert Einstein once put
it, "The whole of science is nothing more than the refinement of everyday thinking'.

17



18 PART 1 INTRODUCTION TO ECONOMICS

Empiricism

One of the Ten Principles of Economics states that ‘prices rise when the government prints too much
money’. To make such a statement we have to have some evidence that this is indeed the case. How did
economists find out that printing too much money leads to rising prices? The evidence for this principle is
empirical. Empirical means that information has been gathered either by observation, experience or exper
iment of an event or phenomena (such as a period of rising prices), the formulation of a hypothesis (that
prices rise when government prints too much money) and the testing of the hypothesis. A hypothesis is an
assumption; the word is derived from the Greek (hypotithenal) meaning to suppose’. A hypothesis can be
developed through observation or experience of phenomena or through what we might call ‘idle reason-
ing’. Having developed a hypothesis, the economist might use scientific method to test it to see whether
the hypothesis can be supported, rejected or there might be no evidence to support the hypothesis either
way, or they might apply inductive reasoning to explain it.

Inductive and Deductive Reasoning Inductive reasoning refers to the process of observation from
which patterns might be formed which provides evidence for a hypothesis which may lead to a theory. In
contrast, deductive reasoning begins with a theory from which a hypothesis is drawn. The hypothesis is
then subject to observation and either confirmation or rejection. One is not any better than the other — they
are different ways of approaching research and may be closely linked. What is important is that we always
treat any research with a degree of critical awareness — we don't just simply accept the conclusions drawn
from the research but question them and subject them to further testing. Through this circular process,
refinements and improvements to theories and explanations can be developed which in turn allow us to
make more informed decisions.

A classic example of the relationship between inductive and deductive reasoning can be seen in
the case of observing swans. The researcher observes a river with swans swimming past. Every swan
observed is white. At the end of the observation period the researcher draws a conclusion that ‘all swans
are white'. The evidence gathered does support the hypothesis that ‘all swans are white'. A theory about
why swans are always white might be developed to explain this phenomenon. Subsequent testing of the
hypothesis might confirm that, based on the evidence, all swans are white and this might be the accepted
hypothesis for many years until, one day, someone sees a black swan. At which point the hypothesis is
rejected and the theory will have to be modified. This may lead the researcher to begin asking questions
about why the majority of swans appear to be white and what reasons there might be for some swans
being black which can again be the subject of empirical research.

Theories Throughout this book we will look at theories. Theories can be used to explain something and
to make predictions. The theory of indifference curves and budget lines can be used to explain consumer
behaviour. Theories, however, can be developed separate to empirical research. In 1982, Nobel prize-
winning economist, Wassily Leontif, lamented the lack of systematic empirical enquiry in economics at
the expense of too much ‘theorizing'. Leontif (Leontif, W. (1982) Academic Economics. In Science 217:
104-107) had looked at articles in the American Economic Review and observed that a large proportion
of the articles contained models which were not supported by any data and analysed issues without sup-
porting data. In comparison, articles based on primary data generated by the author/s, or on secondary
data and which used appropriate statistical tests to arrive at conclusions, represented the minority. Was
it wise to base decisions or policy on the knowledge generated by research which was not subject to the
rigours of empirical methods?

Theorizing on its own can be said to be a tradition in rationalist economics. Here, the economist uses
logic, reason and induction to arrive at conclusions. Much of the logic might be based on assumptions
which may not be subject to any supporting data. For example, the theory of consumer behaviour makes
assumptions about the way human beings behave when making consumption decisions, such as con-
sumers act rationally, prefer more to less and make purchasing decisions based on pure self-interest.

Empiricist economics starts with observations and data from which models can be developed which
reflect the data. These models can be used to arrive at conclusions and to make predictions. Observations
of consumer behaviour suggest that humans do not act rationally when making purchasing decisions.
Models can be developed which represent the data — how humans do behave as consumers — and these
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models can be used to generate theories which help make predictions about consumer behaviour in
different situations.

Even if the hypothesis is supported by the evidence this is not a reason for the economist to sit back
and relax, happy in the knowledge they have found ‘the truth’. Things change, new information, experience
or observations may be made which render the original hypothesis redundant and subject to revision or
refinement; there is a process which is never ending.

The Scientific Method: Observation, Theory and More Observation

The interplay between theory and observation is central to the methodology adopted in the field of econ-
omics. Let us return to the principle that prices rise when the government prints too much money. How
might this principle have arisen? An economist might live in a country experiencing rapid increases in
prices and be moved by this observation to develop a theory of inflation. The theory might assert that high
inflation arises when the government prints too much money. To test this theory, the economist could
collect and analyse data on prices and money from many different countries. If growth in the quantity of
money were not at all related to the rate at which prices are rising, the economist would start to doubt
the validity of his theory of inflation. If money growth and inflation were strongly correlated in international
data, as in fact they are, the economist would become more confident in his theory.

Although economists use theory and observation like other scientists, they do face an obstacle that
makes their task especially challenging: experiments are often difficult in economics. Physicists studying
gravity can drop many objects in their laboratories to generate data to test their theories. By contrast,
economists studying inflation are not allowed to manipulate a nation's monetary policy simply to generate
useful data. Economists, like astronomers and evolutionary biologists, usually have to make do with what-
ever data the world happens to give them.

To find a substitute for laboratory experiments, economists pay close attention to the natural experi-
ments offered by history. When a war in the Middle East interrupts the flow of crude oil, for instance, oil
prices shoot up around the world. For consumers of oil and oil products, such an event depresses living
standards. For economic policymakers, it poses a difficult choice about how best to respond. But for eco-
nomic scientists, it provides an opportunity to study the effects of a key natural resource on the world's
economies, and this opportunity persists long after the wartime increase in oil prices is over. Throughout
this book, therefore, we consider many historical episodes. These episodes are valuable to study because
they give us insight into the economy of the past and, more important, because they allow us to illustrate
and evaluate economic theories of the present.

Empiricism or Rationalism?

Like many things in economics, there is no right answer to this question. The debate between rationalists
is beyond the scope of this introduction. The debate lies in the realm of economic philosophy — about the
nature of knowledge, how we acquire knowledge. Some things may seem intuitive and have led to ‘laws’
or beliefs to be widely held and in some cases entrenched. For example, intuition tells us that if the price
of a good rises, people will buy less of that good. Rationally, this would also make sense and logic would
tell us that if the price of a good is higher it changes the way people view that good, whether they can
now afford it and how they view the good in relation to others that they could buy that are similar. Putting
all these things together the conclusion must be that when prices rise, the amount purchased will fall.
Such a conclusion can then be seen as being generalizable. This means that we can extend the reasoning
for this one good to most others.

Some of these can become self-evident truths which are accepted by the general public. For example,
the idea that a large proportion of those who claim welfare benefits are ‘scroungers’, that an increase in
immigration will take jobs away from the indigenous population, that the increase in carbon emissions
will cause global warming, or that the way of reducing the budget deficit is to cut taxes, may all be widely
accepted ‘truths’.

Economists will be mindful of the debate between rationalists and empiricists but the idea that sci-
entific methodology can be applied to economics as a discipline and help to improve the knowledge
we have and to build upon this knowledge, regardless of how we arrived at it (whether through initial
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observation or through theorizing) is now widely accepted as the direction for the subject. The Cambridge
economist, Joan Robinson, perhaps captured the debate very well when she wrote [economics] ‘limps
along with one foot in untested hypotheses and the other in untestable slogans ... our task is to sort out
as best we may this mixture of ideology and science’ (Robinson, J. (1968) Economic Philosophy. Pelican).

The Role of Assumptions

If you ask a physicist how long it would take for a cannonball to fall from the top of the Leaning Tower of
Pisa, she will probably answer the question by assuming that the cannonball falls in a vacuum. Of course,
this assumption is false. In fact, the building is surrounded by air, which exerts friction on the falling can-
nonball and slows it down. Yet the physicist will correctly point out that friction on the cannonball is so
small in relation to its weight that its effect is negligible. Assuming the cannonball falls in a vacuum greatly
simplifies the problem without substantially affecting the answer.

Economists make assumptions for the same reason: assumptions can simplify the complex world and
make it easier to understand. To study the effects of international trade, for example, we may assume
that the world consists of only two countries and that each country produces only two goods. Of course,
the real world consists of dozens of countries, each of which produces thousands of different types of
goods. But by assuming two countries and two goods, we can focus our thinking. Once we understand
international trade in an imaginary world with two countries and two goods, we are in a better position to
understand international trade in the more complex world in which we live.

The art in scientific thinking is deciding which assumptions to make. Suppose, for instance, that we were
dropping a beach ball rather than a cannonball from the top of the building. Our physicist would realize that the
assumption of no friction is far less accurate in this case: friction exerts a greater force on a beach ball than on
a cannonball because a beach ball is much larger and, moreover, the effects of air friction may not be negligible
relative to the weight of the ball because it is so light. The assumption that gravity works in a vacuum may,
therefore, be reasonable for studying a falling cannonball but not for studying a falling beach ball.

Similarly, economists use different assumptions to answer different questions. What happens to demand
if price changes but we assume incomes stay constant? If we make an assumption of perfect competition
in an industry, what will happen to long-run profits? What will happen to the economy when the govern-
ment changes the amount of money in circulation if we assume prices do not change much in the short
run? How does this differ in the long run if we assume that prices are flexible? As we have seen above,
these assumptions have to be used with care and they are also subject to testing to see the extent to which
the assumption is reasonable in the same way that it is deemed reasonable by the physicist to drop the
assumption of friction when considering the effect of dropping a cannonball from the Leaning Tower of Pisa.

Experiments in Economics

Because economics is a science which is centred on human behaviour, it is not always possible to conduct
experiments in the way in which physical sciences like Biology, Chemistry and Physics do. However, there
are two major fields of experimentation in economics that are worthy of note. Experiments in economics
can be conducted in a ‘laboratory’ where data can be collected via observations on individual or group
behaviour, through questionnaires and surveys, interviews and so on, or through the collection and analysis
of data that exists such as wages, prices, stock prices and volumes of trades, unemployment levels, infla-
tion and so on. The data can be analysed in relation to a research question and conclusions drawn which
help develop new understanding or refine and improve existing understanding. The conclusions drawn from
such experiments may be generalizable; in other words, the findings of the experiment can be extended
outside the ‘laboratory’ to explain behaviour or economic phenomena and provide the basis for prediction.

One example of how such laboratory experiments can help change understanding is the work of people
such as Daniel Kahneman, Amos Tversky, Richard Thaler and Cass Sunstein, whose research has helped
to provide insights into judgement and decision making and has offered a different perspective on the
assumptions of rational decision making. Thaler, for example, conducted a number of experiments to
explore how individuals respond when faced with different questions on losses and gains in relation to
a reference point. He found that prior ownership of a good, for example a ticket to see a football game,
altered people’s willingness to sell, even at prices significantly higher than that which they had paid. Thaler's
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observations on the consistency of this behaviour across a number of experiments led him to coin the
term endowment effect to explain the behaviour and it is now widely accepted that the endowment effect
does exist and that it runs counter to the assumptions of rational behaviour in economics. We will look at
this in more detail in Chapter 5. Thaler then worked with Kahneman and Tversky and extended the theory
to distinguish between goods which are held for trade and those which are held for use. The endowment
effect, they suggested, was not universal, it was more powerful when goods were held for use.

A second type of experiment in economics is natural experiments. A natural experiment is one where
the study of phenomena is determined by natural conditions which are not in the control of the experi-
menter. Natural experiments can be exploited when some change occurs which allows observation to be
carried out on the effects of this change in one population and comparisons made with another population
who are not affected. Examples of natural experiments include observing the effects of bans on smoking
in public places on the number of people smoking or the possible health benefits, how far a change in the
way in which education is financed affects standards, the effect of the length of schooling and income, the
effects of a rise in a tax on property on the market for housing, what are the effects on the female labour
market of changes in fertility treatment and availability?

Typically, natural experiments make use of the statistical tools of correlation and regression to
determine whether there is any relationship between two or more variables, what the strength of the
relationship might be, if any such relationship exists and what the nature of the relationship is. From
such analysis, a model can be developed which can be used to predict. At the heart of such analysis is
the extent to which a relationship between two or more variables can be linked to cause and effect. Just
because two variables appear to have some relationship does not necessarily imply cause and effect.
For example, a researcher might find that an observation of graduates in the workforce shows that their
incomes are generally higher than those of non-graduates; can the researcher conclude that having a
degree will lead to higher income? Possibly, but not necessarily. There might be other factors that have
an effect on income apart from having a degree and trying to build a model which takes into account
these different factors is an important part of the value of natural experiments.

Models in Economics

The image on the right shows a plastic replica of the human body. Anatomical models like the one shown
have all the major organs — the heart, liver, kidneys and so on — and are used in teaching anatomy and
biology. The models allow teachers to show students in a simple way how
the important parts of the body fit together. Of course, these plastic models ~ Models are used in many different
are not actual human bodies: they are stylized and omit many details. Despite  disciplines. This anatomical model is
this, using these models is useful for learning how the human body works. used_to help students understand the
Economists also use models to learn about the world, but, instead of being Wor_k/ngs of the human bgdyand the

. ) i major organs. In Economics, models are
made of plastic, they are most often composed of diagrams and equations. similar stylized representations of reality.
It is important to remember that we should not confuse economic mod- i )
ules with reality just as no-one would mistake an anatomical model for a
real person. Economic models omit many details to allow us to see what
is truly important. As we use models to examine various economic issues
throughout this book, you will see that all the models are built with assump-
tions. In making these assumptions we can focus on the specific things that
we want to study. For example, if we are studying a model of the market
we might make an assumption that supply remains constant and that the
factors affecting demand apart from a change in income are also constant.
By simplifying reality in this way through the model, we can improve our
understanding of it.

A model will contain a number of variables. In the example above the
variables in the market model are demand, supply, incomes, tastes, price
and so on. Some of these variables are determined by the model and some
are generated within the model. For example, take the market model where
the quantity demanded (Q,) is dependent on the price. Q, is said to be the
dependent variable. Its value, however, will be dependent on the functional
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relationships in the model (the factors that affect demand) such as incomes, tastes and the prices of other
goods. Q, can be described as an endogenous variable. Price, on the other hand, is the independent vari-
able — it affects the model (the quantity demanded) but is not affected by it. The price is not determined by,
or dependent on, the quantity demanded. Price would be referred to as an exogenous variable.

endogenous variable a variable whose value is determined within the model
exogenous variable a variable whose value is determined outside the model

Understanding the difference between endogenous and exogenous variables is important because it
helps us to separate out cause and effect. Does a change in price, for example, cause a change in quantity
demanded or does it affect quantity demanded?

Our First Model: The Circular-Flow Diagram

The economy consists of millions of people engaged in many activities — buying, selling, working, hiring,
manufacturing and so on. It is extremely complex. It is extremely difficult to intuitively understand how the
economy works. A model helps to simplify our thinking about all these activities.

Figure 2.1 presents a visual model of the economy, called a circular-flow diagram. In this model, the
economy is simplified to include only two types of decision makers — households and firms. Firms pro-
duce goods and services using the factor inputs of labour, land and capital. Households own the factors of

production and consume all the goods and services that the firms produce.

circular-flow diagram a visual model of the economy that shows how money and production inputs and outputs flow
through markets among households and firms

The Circular Flow

This diagram is a schematic
representation or model

of the organization of the
economy. Decisions are
made by households and
firms. Households and firms
interact in the markets for
goods and services (where
households are buyers and
firms are sellers) and in

the markets for the factors
of production (where firms
are buyers and households
are sellers). The outer set
of arrows shows the flow
of money, and the inner

set of arrows shows the
corresponding flow of inputs
and outputs.

* Produce and sell
goods and services

e Hire and use factors
of production
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Households and firms interact in two types of markets. In the markets for goods and services, house-
holds are buyers and firms are sellers. In particular, households buy the output of goods and services that
firms produce. In the markets for the factors of production, households are sellers and firms are buyers.
In these markets, households provide the inputs that the firms use to produce goods and services. The
circular-flow diagram offers a simple way of representing the organization of all the economic transactions
that occurs between households and firms in the economy.

The inner loop of the circularflow diagram represents the flows of inputs and outputs. The households
sell the use of their labour, land and capital to the firms in the markets for the factors of production. The
firms then use these factors to produce goods and services, which in turn are sold to households in the
markets for goods and services. Hence, the factors of production flow from households to firms, and
goods and services flow from firms to households.

The outer loop of the circularflow diagram represents the corresponding flows of money. The households
spend money to buy goods and services from the firms. The firms use some of the revenue from these sales
to pay for the factors of production, such as the wages of their workers. \What's left is the profit of the firm'’s
owners, who themselves are members of households. Hence, spending on goods and services flows from
households to firms, and income, in the form of wages, rent and profit, flows from firms to households.

Let's take a tour of the circular flow by following a one euro coin as it makes its way from person to
person through the economy. Imagine that the euro begins at a household, sitting in, say, your pocket. If
you want to buy a cup of coffee, you take the euro to one of the economy’s markets for goods and ser
vices, such as your local café. There you spend it on your favourite drink: a double espresso.\When the euro
moves into the café cash register, it becomes revenue for the owner of the café. The euro doesn't stay
with the café owner for long, however, because he uses it to buy inputs in the markets for the factors of
production. For instance, the café owner might use the euro to pay rent to the owner of the building that
the café occupies or to pay the wages of its workers. In either case, the euro enters the income of some
household and, once again, is back in someone's pocket. At that point, the story of the economy'’s circular
flow starts once again.

The circularflow diagram in Figure 2.1 is one simple model of the economy. It is useful for developing
some basic ideas about how the economy works. It dispenses with details that, for some purposes, might
be significant. We will introduce a more complex circular flow model later in the book which takes account
of taxes, government spending, saving, investment and exports and imports.

THE ECONOMIST AS POLICY ADVISOR

Often economists are asked to explain the causes of economic events. Why, for example, is unemploy-
ment higher for teenagers than for older workers? Sometimes economists are asked to recommend
policies to improve economic outcomes. What, for instance, should the government do to improve the
economic well-being of teenagers? When economists are trying to explain the world, they are scientists.
When they are trying to help improve it, they are policy advisors.

Positive versus Normative Analysis

To help clarify the two roles that economists play, we begin by examining the use of language. Because
scientists and policy advisors have different goals, they use language in different ways.
For example, suppose that two people are discussing minimum wage laws.

Pascale: Minimum wage laws cause unemployment
Sophie: The government should raise the minimum wage

There is a fundamental difference in these two statements. Pascale's statement is spoken like that of a
scientist: she is making a claim about how the world works. Sophie is speaking like a policy advisor: she
is making a claim about how she would like to change the world.

Pascale's is making a positive statement. Positive statements are descriptive. They make a claim
about how the world /s. Positive statements have the property that the claims in them can be tested and
confirmed, refuted or shown to not be provable either way. A second type of statement, such as Sophie's,
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is normative. Normative statements are prescriptive. They make a claim about how the world ought to
be. Normative statements have the property that they include opinion; it is not possible to test opinions
and confirm or reject them.

Positive statements claims that attempt to describe the world as it is
Normative statements claims that attempt to prescribe how the world should be

In studying economics (and in everyday life) you will come across many examples of positive and normat-
ive statements. In conducting analysis it is important to distinguish between the two. It is perfectly possible
to conduct both positive and normative analysis. For example, the statement: the government should reduce
the deficit as this will benefit the economy, is a normative statement — it contains an opinion that the govern-
ment ought to reduce the deficit. A reduction in the government deficit will benefit the economy is a positive
statement, it is capable of being tested. Economists could engage in positive analysis to test whether there
is any evidence to support the statement but equally could engage in normative analysis on the basis that
there are many people who believe that reducing the deficit will benefit the economy.

A key difference between positive and normative statements, therefore, is how we judge their validity.
An economist might evaluate Pascale’'s statement by analysing data on changes in minimum wages and
changes in unemployment over time. By contrast, evaluating normative statements involves values as
well as facts. Sophie’s statement cannot be judged using data alone. Deciding what is good or bad policy
is not merely a matter of science; it also involves our views on ethics, religion and political philosophy.

Of course, positive and normative statements may be related. Our positive views about how the world
works affect our normative views about what policies are desirable. Pascale’s claim that the minimum
wage causes unemployment, if true, might lead us to reject Sophie's conclusion that the government
should raise the minimum wage. Yet our normative conclusions cannot come from positive analysis alone;
they involve value judgements as well. Normative analysis has its value but it may be necessary to carry
out positive analysis first in order to inform the normative.

As you study economics, keep in mind the distinction between positive and normative statements.
Much of economics just tries to explain how the economy works. Yet often the goal of economics is to
improve how the economy works. When you hear economists making normative statements, you know
they have crossed the line from scientist to policy advisor.

WHY ECONOMISTS DISAGREE

There are many jokes about economists and in recent years the profession has come under scrutiny in the
wake of the financial crisis. Some of these jokes imply that economists’ advice is either contradictory or
not definite. One joke about economists concerns the politician who announced that in future she would
only employ economists with one hand. The reason being she was tired of receiving advice from her eco-
nomists which said: ‘On the one hand ... On the other hand ...’

A witticism from the Irish playwright and co-founder of the London School of Economics goes: ‘If all
economists were laid end to end, they would not reach a conclusion’. Economists as a group are often
criticized for giving conflicting advice to policymakers. There are two basic reasons:

e Economists may disagree about the validity of alternative positive theories about how the world works.
e Economists may have different values and, therefore, different normative views about what policy
should try to accomplish.

Let's discuss each of these reasons.

Differences in Scientific Judgements

Several centuries ago, astronomers debated whether the Earth or the Sun was at the centre of the solar
system. More recently, meteorologists have debated whether the Earth is experiencing global warming
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and, if so, why. Science is a search for understanding about the world around us. It is not surprising that
as the search continues, scientists can disagree about the direction in which truth lies.

Economists often disagree for the same reason. Economics is a young science, and there is still much
to be learned. Economists sometimes disagree because they have different beliefs about the validity of
alternative theories or about the size of important parameters.

For example, economists disagree about whether the government should levy taxes based on a house-
hold’s income or based on its consumption (spending). Advocates of a switch from an income tax to a con-
sumption tax believe that the change would encourage households to save more, because income that is
saved would not be taxed. Higher saving, in turn, would lead to more rapid growth in productivity and living
standards. Advocates of an income tax system believe that household saving would not respond much to
a change in the tax laws. These two groups of economists hold different normative views about the tax
system because they have different positive views about the responsiveness of saving to tax incentives.

Differences in Values

Anneka and Henrik both take water from the town well. To pay for maintaining the well, the town
imposes a property tax on its residents. Anneka lives in a large house worth €2 million and pays a
property tax of €10,000 a year. Henrik owns a small cottage worth €20,000 and pays a property tax of
€1,000 a year.

Is this policy fair? If not, who pays too much and who pays too little? Would it be better to replace the
tax based on the value of the property with a tax that was just a single payment from everyone living in
the town (a poll tax) in return for using the well — say, €1,000 a year? After all, Anneka lives on her own and
actually uses much less water than Henrik and the other four members of his family who live with him and
use more water as a result. Would that be a fairer policy?

This raises two interesting questions in economics — how do we define words like ‘fair’ and ‘unfair’,
and who holds the power to influence and make decisions? If the power is in the hands of certain groups
in government or powerful businesses, the policies may be adopted even if they are widely perceived as
being ‘unfair’.

What about replacing the property tax not with a poll tax but with an income tax? Anneka has an
income of €100,000 a year so that a 5 per cent income tax would present her with a tax bill of €5,000.
Henrik, on the other hand, has an income of only €10,000 a year and so would pay only €500 a year in tax
and the members of his family who do not work don’t pay any income tax. Does it matter whether Henrik's
low income is due to his decision not to go to university and take a low paid job? Would it matter if it were
due to a physical disability? Does it matter whether Anneka’s high income is due to a large inheritance
from her family? What if it were due to her willingness to work long hours at a dreary job?

These are difficult questions on which people are likely to disagree. If the town hired two experts to
study how the town should tax its residents to pay for the well, we should not be surprised if they offered
conflicting advice.

This simple example shows why economists sometimes disagree about public policy. As we learned
earlier in our discussion of normative and positive analysis, policies cannot be judged on scientific grounds
alone. Economists give conflicting advice sometimes because they have different values. Perfecting the
science of economics will not tell us whether it is Anneka or Henrik who pays too much.

Perception versus Reality

Because of differences in scientific judgements and differences in values, some disagreement among
economists is inevitable. Yet one should not overstate the amount of disagreement. In many cases, eco-
nomists do offer a united view.

Table 2.1 contains ten propositions about economic policy. In a survey of economists in business, gov-
ernment and academia, these propositions were endorsed by an overwhelming majority of respondents.
Most of these propositions would fail to command a similar consensus among the general public.

One of the propositions in the table concerns tariffs and import quotas, two policies that restrict trade
among nations. For reasons we will discuss more fully in later chapters, almost all economists oppose
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such barriers to free trade. This, in fact, is one of the major reasons why the European Union (EU) was set
up and why countries are queuing up to join it: tariffs and quotas are not imposed on trade between EU
member countries. Tariffs and quotas are, however, often imposed by EU countries on goods coming from
outside of the European Union.

TABLE 2.1 Ten Propositions About Which Most Economists Agree

Proposition (and percentage of economists who agree)

1. A ceiling on rents reduces the quantity and quality of housing available. (93%)

2. Tariffs and import quotas usually reduce general economic welfare. (93%)

3. Flexible and floating exchange rates offer an effective international monetary arrangement.
(90%)

4. Fiscal policy (e.g., tax cut and/or government expenditure increase) has a significant
stimulative impact on a less than fully employed economy. (90%)

5. If the government budget is to be balanced, it should be done over the business cycle
rather than yearly. (85%)

6. Cash payments increase the welfare of recipients to a greater degree than do transfers-
in-kind of equal cash value. (84%)

7. A large government budget deficit has an adverse effect on the economy. (83%)

8. A minimum wage increases unemployment among young and unskilled workers. (79%)

9. The government should restructure the welfare system along the lines of a ‘negative
income tax’. (79%)

10. Effluent taxes and marketable pollution permits represent a better approach to pollution

control than imposition of pollution ceilings. (78%)

Another of the propositions concerns the imposition of a legal minimum wage — nearly 80 per cent of
economists surveyed said that they thought a minimum wage increases unemployment among unskilled
and young workers. Nevertheless, the majority of European Union countries now have a statutory mini-
mum wage. Of course, these economists were not necessarily against the imposition of a minimum
wage. Some of them might argue, for example, that while, on the one hand, introducing a minimum wage
above a certain level may affect unemployment, on the other hand it may increase the average quality of
goods and services produced in the economy by making it harder for producers of low-quality goods and
services to compete by keeping wages and prices low, and this may lead to a net benefit to the economy
overall. Remember: people face trade-offs.

Table 2.2 shows another aspect of this same idea. This is based on a paper written by Alan Budd, a
former Chief Economic Advisor to HM Treasury in the UK, former Chair of the Office for Budget Respons-
ibility and Provost of the Queen’s College, Oxford University until 2008. The paper appeared in the journal
World Economics in 2004. This table shows a list of things that Sir Alan thinks that economists know and
therefore agree on. Most of these things are based on hypotheses that have been tested and observed
and which appear to explain key behaviours. It is worth bearing the information in Tables 2.1 and 2.2 in
mind as you read through the book.

TABLE 2.2 What Economists Know

Economists know that demand curves slope downwards from left to right.

e This suggests that when prices rise, the quantity demanded of a product (under
normal circumstances) will fall and vice versa.

Economists know that supply curves slope upwards from left to right.

* This suggests that when prices rise, the quantity supplied by producers will also
rise and vice versa.
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Economists know that the proportion of income spent on food falls as income rises.

e This is what is referred to as Engel’s law, after the German statistician, Ernst Engel.
Budd points out that this law applies not only to studies of the differences in the
proportion of income spent on food by the rich and the poor, but also over time.
When nations go through economic development and become richer, the propor-
tion of national income spent on food falls.

Economists know that there are gains from trade to be had when countries or individuals have
comparative advantage.

e What this means is that one country might be better at producing a number of
goods compared to another. However, if it focuses its attention on producing
the good in which it has a comparative advantage, both countries can gain from
trade and the world economy will be in a better state. By focusing on production
of one good at the expense of others, countries move resources from the produc-
tion of one good to another. By doing so, the country sacrifices the output of this
other good that it could have produced. However, the gains made from shifting
resources into production of products in which they are more efficient in produc-
tion helps to raise total output. A mutually beneficial rate of exchange between
the two countries means they both are better off than before.

Economists tend to think in terms of general rather than partial equilibrium.

e Economies are made up of millions of interrelated markets. Non-economists,
argues Budd, tend to see things from a partial equilibrium point of view. In many
cases, this view is based around a zero-sum outcome - the benefit received by one
party to an economic decision is offset by a negative impact on someone else. Look-
ing at the big picture gives a more accurate understanding of how economies work
and what the consequences of economic policy can be.

Economists know that sunk costs should not affect pricing decisions.

e Sunk costs are those costs that have been spent and cannot be recovered or
affected by future economic activity. What this means is that the spending on (for
example) major infrastructure projects will be largely academic. Arguments about
how much it will cost to build a new high-speed rail link for the eastern half of the
UK are simply not relevant. What will be important are the on-going costs of actu-
ally running the line and the infrastructure that is built.

There is a difference between what economists know and what non-economists know.

e This can be summarized under the heading ‘folk economics’. Folk economics is
the intuitive understanding that untrained people have about how the economy
operates. If you like, this can be seen as being a novice perspective as opposed to
an expert one.

Budd makes an interesting observation here. If you (as a non-physicist) were
engaged in conversation with a physicist who tells you about string theory, you
are unlikely to interrupt him or her and disagree with what they were telling you.
An economist engaged in a discussion about obesity, for example, with a non-
economist would be far more likely to be questioned about the views being put
forward. If I, as an economist, told you, a non-economist, that obesity was caused
by the rise in poverty levels in countries, it is likely that there would be some
disagreement with my view. In short, economists think in the subject, whereas non-
economists do not!

SELF TEST Why might economic advisors to the government disagree about a question of policy such as
reducing a budget deficit?
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Economists as Decision Makers

It could be said that economics is the science of decision making. The way that economists go about
making decisions is a specific one. They will initially try to identify the problem or issue related to the
decision: for example, will measures to cut greenhouse gas emissions be efficient; or is it worth my while
travelling 50 miles to redeem a voucher for €50 at a particular store?

The next stage is to look at the costs and benefits involved in the decision. These costs and benefits
are not just the private costs and benefits to the individual concerned; however, they will also include the
costs and benefits to third parties who are not directly involved in the actual decision. For example, cut-
ting greenhouse gas emission means that resources will have to be diverted to new ways of production
or different ways of producing energy. The private costs will be those borne by the businesses that will
have to implement measures to adhere to the limits placed upon them. The social costs might include the
impact on local people of the construction of wind farms or new nuclear power stations. If | chose to make
the 50-mile journey then | would incur travelling costs — petrol, vehicle depreciation and so on —as well as
the cost in terms of the time | have to give to make the journey. The social costs include the addition to
possible road congestion that | add, as well as the potential danger to other road users that my being on
the road presents.

Having identified the costs and benefits, the economist then seeks to place a value on them in order to
get some idea of the relationship between the costs and benefits of making the decision. In some cases,
valuing costs and benefits can be easy: in the case of my shopping trip, the benefit is the €50 saved; the
costs of petrol used on the journey are easy to calculate. Some costs and benefits are much more difficult
to value. The loss of visual amenity for a resident living near a wind turbine or the value of the possible loss
of life from a nuclear catastrophe at a power plant may be very difficult to value. Economists have devised
ways in which these values can be estimated.

Once the sum of the costs and benefits are calculated, the decision then becomes clearer. If the cost
outweighs the benefit then making the decision may be unwise, but if the costs are less than the benefits
then it may mean the decision is warranted. Policymakers may want to look at the extent to which the
costs outweigh the benefit or the benefit outweighs the costs, however. If the benefit to me of going to
redeem the voucher is €50 but the cost of making the trip to do so is valued at €49 then it may not be
worth my while going, but if the cost were valued at just €10 then my decision may be more obvious.

Every day millions of decisions are made by individuals, businesses and governments. Whilst not every
one of these decisions will be made using the exact processes outlined above, and we certainly do not
stop to think about how we rationalize our decisions, nevertheless our brains do engage in computational
processes as we make decisions, but they are mostly subconscious. Economists and psychologists are
increasingly finding out more about how humans make decisions, which is helping improve our under
standing of the models which we use to analyse consumer behaviour.

LET'S GET GOING

The first two chapters of this book have introduced you to the ideas and methods of economics. \We are
now ready to get to work. In the next chapter we start learning in more detail the principles of economic
behaviour and economic policy.

As you proceed through this book, you will be asked to draw on many of your intellectual skills. You
might find it helpful to keep in mind some advice from the great John Maynard Keynes:

The study of economics does not seem to require any specialised gifts of an unusually high order. Is
it not ... a very easy subject compared with the higher branches of philosophy or pure science? An
easy subject, at which very few excel! The paradox finds its explanation, perhaps, in that the master
economist must possess a rare combination of gifts. He must be mathematician, historian, statesman,
philosopher —in some degree. He must understand symbols and speak in words. He must contemplate
the particular in terms of the general, and touch abstract and concrete in the same flight of thought.
He must study the present in the light of the past for the purposes of the future. No part of man's
nature or his institutions must lie entirely outside his regard. He must be purposeful and disinterested
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in a simultaneous mood; as aloof and incorruptible as an artist, yet sometimes as near the earth as a

politician.

Itis atall order. But with practice you will become more and more accustomed to thinking like an economist.

SUMMARY

Economists try to address their subject with a scientist’s
objectivity. Like all scientists, they make appropriate
assumptions and build simplified models in order to
understand the world around them. One simple eco-
nomic model is the circular-flow diagram.

@ Usingtheory and observation is part of scientific method

but economists always have to remember that they are
studying human beings and humans do not always
behave in consistent or rational ways.

A positive statement is an assertion about how the
world /s. A normative statement is an assertion about
how the world ought to be. When economists make
normative statements, they are acting more as policy
advisors than scientists.

Economists who advise policymakers offer conflicting
advice either because of differences in scientific judge-
ments or because of differences in values. At other
times, economists are united in the advice they offer,
but policymakers may choose to ignore it.

@ Economists use empirical methods to develop and test
hypotheses

® Research can be conducted through using inductive
and deductive reasoning — no one way is the ‘right
way'.

@ Economists develop theories which can be used to
explain phenomena and make predictions. In devel-
oping theories and models, economists have to make
assumptions.

QUESTIONS FOR REVIEW

1 How is economics like a science?

2 Why do economists make assumptions?

3 Should an economic model describe reality exactly?

4 What is meant by empirical study in economics?

5 Using an example, explain the difference between
inductive and deductive reasoning.

6 Should economic theories be developed as a result of

observation or before observation? Explain.

What is the difference between a positive and a
normative statement? Give an example of each.

What is the role of assumptions in economics?

Using an example, explain the difference between an
endogenous and an exogenous variable.

10 Why do economists sometimes offer conflicting advice

to policymakers?

PROBLEMS AND APPLICATIONS

1

Terms like Investment, Capital, Interest, Price and Cost
have different meanings in economics than they do in
normal everyday usage. Find out what the differences
are and explain why economists might have developed
these different meanings.

One common assumption in economics is that the
products of different firms in the same industry are
indistinguishable. For each of the following industries,
discuss whether this is a reasonable assumption.

a. steel
b. novels
c. wheat
d. fastfood

e. mobile phones (think carefully about this one)
f. hairdressers.

3 Draw a circular-flow diagram. Identify the parts of

the model that correspond to the flow of goods and
services and the flow of euros for each of the following
activities.

a. Sam pays a petrol station €60 for filling up his car
with petrol.

b. Georgia earns €5.50 per hour working at a fast food
restaurant.

c. Millie spends €7 to see a film.

d. Patrick earns €10,000 from his 10 per cent ownership
of Pan-European Industrial.
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4 A researcher in a university notices that the price of 7 Classify each of the following statements as positive or

flights to holiday destinations tends to be much higher normative. Explain.

outside semester dates. He formulates a theory to a. Society faces a short-run trade-off between inflation

explain this phenomenon. Has the researcher arrived at and unemployment.

the theory by induction or deduction? What steps might b. A reduction in the rate of growth of money will

the researcher take to apply scientific method to test reduce the rate of inflation.

his theory? c. The European Central Bank should reduce the rate
5 A politician makes a speech in which he criticizes the of growth of money.

government's immigration policy, saying that it is too d. Society ought to require welfare recipients to look

loose and encourages too many people to enter the for jobs.

country and take jobs away from local people. How e. Lowertaxrates encourage more work and more saving.

might an economist go about assessing the validity of g (lassify each of the statements in Table 2.1 as positive,
the politician’s comments? normative or ambiguous. Explain.

6 If models are not capable of representing the real world 9 If you were prime minister, would you be more
in any detail and rely too much on ESELITIETE, th?" interested in your economic advisors’ positive views or
what value can they be? In the wake of the financial their normative views? Why?
crisis, there has been much criticism of economists’ ) )
models. Does this suggest that economists need to 10 Would you expect economists to disagree less about

rethink the way they go about seeking to understand public policy as time goes on? Why or why not? Can their
and represent the world? differences be completely eliminated? Why or why not?

APPENDIX
Graphing and the Tools of Economics: A Brief Review

As you work through this book and in your course, you will come across a number of standard economic
methods and processes which economists use in analysing the world. In this appendix we are going to briefly
introduce some of these.

Many of the concepts that economists study can be expressed with numbers — the price of bananas, the
quantity of bananas sold, the cost of growing bananas and so on. These numbers often represent variables —
things that can change. Economists are interested in these variables and in particular are interested in how
variables are related to each other. When the price of bananas rises, for example, people buy fewer bananas.
Does this mean that there is a relationship between the variable, price and the variable, demand? If there is
sufficient proof that not only are the two variables related but that there is a strong relationship between the
two then this may help in predicting a more general relationship between two variables. Economists will use
maths to represent such relationships and also through graphs.

Functions

In economics a lot of use is made of functions. Demand and supply equations are two examples of functions.
Typically, functions are expressed as:

y = flx)

or simply f(x).

This means that the value of y is dependent on the value of the terms in the bracket — in our example above
there is only one value, x, so the value of y is dependent on the value of x.

In the example above, the value of y is dependent on the value of a single variable x. However, it is quite
possible that the value of y could be dependent on a range of different variables. This can also be represented
in the form of a function which would look like:

where x, ... ... .... x, represents a range of variables.
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Linear Equations During your course it is likely that you will have to work with linear equations — equations
which are represented graphically as straight lines. A linear equation typically looks like:

y=a+bx

In this equation, y = the value plotted on the vertical axis (the dependent variable) and x is the value on
the horizontal axis (the independent variable).

a is a constant and represents the point where the line cuts the y axis and b is the slope of the line
or its gradient. We can plot a linear equation as a graph by assigning different values to x and using the
equation to establish the value of y in each case. This is represented in the table for Figure 2A.1 for the
linear equation y = 5 + 2x.

Values of x and y for the linear equationy =5 + 2x betweenx = 0 andx = 10 when

Graph of y=5+2x

x y=5+2« y 30
0 y=5+2(0) 5
1 y=5+2(1) 7 o5
2 y=5+2(2) 9
3 y=5+2@3 11
4 y=5+24) 13 20
5 y=5+2(6) 15 /
6 y=5+26) 17 y 15
7 y=5+2(7) 19
8 y=5+2@8) 21 0
9  y=5+209 23
10 y=5+2(10 25
5
O T T T T T T T T T 1

Notice that the line intersects the vertical axis where x = 0. The value of the constant a in this equation
is b and represents the vertical intercept, the point where the equation of the line cuts the vertical axis.
Next thing to notice is that as we give different values for x we see that the value of y rises by 2 for each
increase of x by 1. In the equation, the constant b is 2 and is the slope or gradient of the line. More on
slopes later in this appendix.

Types of Graphs The line graph we generated from the equation is one example of a graph that you will
use in your study of economics. There are a number of others.

Why use graphs at all? Graphs serve two purposes. First, when developing economic theories, graphs
offer a way to express visually ideas that might be less clear if described with equations or words. Secondly,
when analysing economic data, graphs provide a way of finding how variables are in fact related in the
world. Whether we are working with theory or with data, graphs provide a means by which we can see
patterns and relationships. Choosing the appropriate graphical method is important — the aim is to make
the information we are trying to view as clear as possible. An effective economist chooses the type of
graph that best suits the purpose at hand.

Graphs of a Single Variable

Three common graphs are shown in Figure 2A.2. The pie chartin panel (a) shows the proportion of gross
domestic product devoted to investment in the so called ‘G7 countries’. These countries are Japan,
the United States, United Kingdom, France, Germany, Canada and lItaly. A slice of the pie represents
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Types of Graph

The pie chart in panel (a) shows the proportion of GDP devoted to investment in the G7 countries in 2011. The bar graph in panel (b)
shows the interest rate set by the ECB. The time-series graph in panel (c) shows the unemployment rate for the 27 EU countries from
2000-2011. Panel (d) shows the same information as panel (c) but uses a different scale for the vertical axis.
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each country's proportion of investment. The bar graph in panel (b) shows the interest rate set by the
European Central Bank (ECB) between January 2010 and July 2012. The interest rate is on the vertical
axis represented as a percentage and the time period is on the horizontal axis. The height of each bar
represents the interest rate. The time-series graph in panel (c) traces the unemployment rate in the
27 EU countries between 2000 and 2011. The unemployment rate as a percentage is represented on
the vertical axis and the year is on the horizontal axis. The height of the line shows the unemployment
rate each year.

Interpreting Line Graphs Look at the line graph in panel (c) of Figure 2A.2. The unemployment rate starts
off at about 8.7 per cent in 2000, falls to around 8.5 per cent in 2001 before rising to about 9.2 per cent in
2004. The difference between the unemployment rate in 2001 and 2004 is about 0.7 per cent — a relatively
small rise — which is represented by a moderately upward sloping line. From 2004, the unemployment rate
falls to around 7.1 per cent in 2008 — a relatively large fall at 2.1 per cent. This is represented by a relatively
steep line. Equally, the rise in the unemployment rate after 2008 to around 9.6 per cent in 2010 is repres-
ented by a steep rise in the line. Unemployment rose by around 2.5 per cent in just two years compared
to the rise in unemployment of just 0.7 per cent in three years between 2001 and 2004. Between 2010
and 2011, the unemployment rate remained at about 9.6 per cent and so we would say that the rate had
been ‘flat’ between those two dates represented by the flat shape of the line.

Looking at the shallowness or steepness of a line graph can tell us a great deal about the rate of change —
whether our variable is changing quickly or slowly. However, we must take care in ensuring that we take
note of the scale of the graph we are using. Look at the graph in panel (d). This shows exactly the same
information as that in panel (c) but the scale on the vertical axis has been changed. The change in the
unemployment rate does not look anything like as dramatic in panel (d) and the line appears to be relatively
flat. This is a reminder that if we are comparing information on two different line graphs we have to make
sure that we take note of the scale before drawing any conclusions.

Graphs of Two Variables: The Coordinate System

Although the three graphs in Figure 2A.2 are useful in showing how a variable changes over time or across
individuals, such graphs are limited in how much they can tell us. These graphs display information only
on a single variable. Economists are often concerned with the relationships between variables. Thus, they
need to be able to display two variables on a single graph. The coordinate system makes this possible.

Suppose you want to examine the relationship between study time and examination marks for students
attending economics lectures. You could record a pair of numbers: hours per week spent studying and
marks obtained in the final course examination. These numbers could then be placed in parentheses as an
ordered pair and appear as a single point on the graph. Albert, for instance, is represented by the ordered
pair (25 hours/week, 70 per cent examination mark), while his classmate Alfred is represented by the
ordered pair (5 hours/week, 40 per cent examination mark).

We can graph these ordered pairs on a two-dimensional grid. The first number in each ordered pair, called
the x-coordinate, tells us the horizontal location of the point. The second number, called the y-coordinate,
tells us the vertical location of the point. The point with both an x-coordinate and a y-coordinate of zero is
known as the origin. The two coordinates in the ordered pair tell us where the point is located in relation
to the origin: x units to the right of the origin and y units above it.

Figure 2A.3 graphs examination marks against study time for Albert, Alfred and the rest of the students
who attended the course. This type of graph is called a scatterplot because it plots scattered points.
Looking at this graph, we immediately notice that points further to the right (indicating more study time)
also tend to be higher (indicating a better examination result). Because study time and examination mark
typically move in the same direction, we say that these two variables have a positive correlation. By con-
trast, if we were to graph time spent partying per week and examination marks, we would probably find
that higher party time is associated with lower marks; because these variables typically move in opposite
directions, we would call this a negative correlation. In either case, the coordinate system makes the
correlation between the two variables easy to see.
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Using the Coordinate System
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Limitations of Scatter Plot Graphs Looking at the scatter plot in Figure 2A.3, it seems intuitively sensible
that more time devoted to study is associated with higher marks. But just because two variables appear
to have a relationship does not mean we can simply accept the data at face value. As economists we have
to be critical — we have to question what we see. The following example highlights this issue.

Assume that data are released in a particular area which we shall call Region X, which shows a rise
in the number of new born babies over a period of time. At the same time, it is observed that the stork
population in Region X has also risen over the same period of time. There is a ‘theory’ that storks bring
babies. This ‘theory’ comes from the belief that storks are a fertility symbol. Storks live in and around
marsh and wetland areas. There was also an ancient belief that the souls of unborn babies lived in water

and that storks carried these souls to mothers — hence the belief that storks bring babies.

FIGURE 2A.4
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Looking at the scatter plot in Figure 2A.4 it seems clear that there is a correlation between the two

variables and one might be drawn to the conclusion that storks do indeed bring babies. However, common
sense and biology tell us that what we are seeing is simply a coincidence — two variables which seem to
have some correlation but where the correlation is due to chance. To determine whether there is a relation-
ship between variables and the extent to which any relationship is due to chance can be identified by the
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use of different statistical tests. If the appropriate tests were carried out on this data it is likely to tell us that
there is a significant correlation and the extent to which the correlation is due to chance. This example serves
as another reminder that economists must always question and never simply accept things at face value.

Curves in the Coordinate System

Students who study more do tend to get higher marks, but other factors also influence a student’s marks.
Previous preparation is an important factor, for instance, as are talent, attention from teachers and even
eating a good breakfast. A scatter plot like Figure 2A.3 does not attempt to isolate the effect that study
has on grades from the effects of other variables. Often, however, economists prefer looking at how one
variable affects another while holding everything else constant. The principle used here is referred to as
ceteris paribus, a Latin phrase which roughly translated means ‘other things being equal’. Economists
analyse problems which they fully understand have multiple factors which could be affecting outcomes
being investigated. In order to try and isolate the factors which are the most significant ones, the principle
of ceteris paribus is used. It enables us to look at how changes in one variable affect outcomes assuming
other variables that we know might have an effect are held constant. We can then look at the other vari-
ables in turn and build a more complete picture of the effect of changes in variables.

To see how this is done, let's consider one of the most important graphs in economics — the demand
curve. The demand curve traces out the effect of a good's price on the quantity of the good consumers
want to buy. Before showing a demand curve, however, consider Table 2A.1, which shows how the
number of novels that Maria buys depends on her income and on the price of novels. When novels are
cheap, Maria buys them in large quantities. As they become more expensive, she borrows books from the
library instead of buying them or chooses to go to the cinema instead of reading. Similarly, at any given
price, Maria buys more novels when she has a higher income. That is, when her income increases, she
spends part of the additional income on novels and part on other goods.

TABLE 2A.1 Novels Purchased by Maria

This table shows the number of novels Maria buys at various incomes and prices.
For any given level of income, the data on price and quantity demanded can be graphed
to produce Maria’s demand curve for novels, as shown in Figures 2A.5 and 2A.6.

Income
Price €20,000 €30,000 €40,000
€10 2 novels 5 novels 8 novels
€9 6 9 12
€8 10 13 16
€7 14 17 20
€6 18 21 24
€5 22 25 28
Demand curve, D, Demand curve, D, Demand curve, D,

We now have three variables — the price of novels, income and the number of novels purchased — which
is more than we can represent in two dimensions. To put the information from Table 2A.1 in graphical
form, we need to hold one of the three variables constant and trace out the relationship between the
other two. Because the demand curve represents the relationship between price and quantity demanded,
we hold Maria’s income constant and show how the number of novels she buys varies with the price of
novels.

Suppose that Maria's income is €30,000 per year. If we place the number of novels Maria purchases
on the x-axis and the price of novels on the y-axis, we can graphically represent the middle column of
Table 2A.1. When the points that represent these entries from the table — (5 novels, €10), (9 novels, €9)
and so on — are connected, they form a line. This line, pictured in Figure 2A.5, is known as Maria’s demand
curve for novels; it tells us how many novels Maria purchases at any given price. The demand curve is
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downward sloping, indicating that a higher price reduces the quantity of novels demanded. Because the
quantity of novels demanded and the price move in opposite directions, we say that the two variables are
negatively or inversely related. (Conversely, when two variables move in the same direction, the curve
relating them is upward sloping, and we say the variables are positively related.)

Demand Curve ‘
The line D, shows how Maria’s purchases 14
of novels depend on the price of novels [
when her income is held constant. Because i
the price and the quantity demanded are 9+
negatively related, the demand curve slopes ‘
downward.

Price of novels (€)
(o]

Quantity of novels purchased

Now suppose that Maria’s income rises to €40,000 per year. At any given price, Maria will purchase
more novels than she did at her previous level of income. Just as earlier we drew Maria’s demand curve
for novels using the entries from the middle column of Table 2A.1, we now draw a new demand curve
using the entries from the right-hand column of the table. This new demand curve (curve D,) is pictured
alongside the old one (curve D,) in Figure 2A.6; the new curve is a similar line drawn farther to the right.
We therefore say that Maria’s demand curve for novels shifts to the right when her income increases.
Likewise, if Maria's income were to fall to €20,000 per year, she would buy fewer novels at any given price
and her demand curve would shift to the left (to curve D,).

In economics, it is important to distinguish between movements along a curve and shifts of a curve. As
we can see from Figure 2A.5, if Maria earns €30,000 per year and novels are priced at €8 apiece, she will
purchase 13 novels per year. If the price of novels falls to €7, Maria will increase her purchases of novels to
17 per year. The demand curve, however, stays fixed in the same place. Maria still buys the same number
of novels at each price, but as the price falls she moves along her demand curve from left to right. By
contrast, if the price of novels remains fixed at €8 but her income rises to €40,000, Maria increases her
purchases of novels from 13 to 16 per year. Because Maria buys more novels at each price, her demand
curve shifts out, as shown in Figure 2A.6.

There is a simple way to tell when it is necessary to shift a curve. When a variable that is not named on
either axis changes, the curve shifts. Income is on neither the x-axis nor the y-axis of the graph, so when
Maria’s income changes, her demand curve must shift. Any change that affects Maria’s purchasing habits,
besides a change in the price of novels, will result in a shift in her demand curve. If, for instance, the public
library closes and Maria must buy all the books she wants to read, she will demand more novels at each
price, and her demand curve will shift to the right. Or, if the price of going to the cinema falls and Maria
spends more time at the movies and less time reading, she will demand fewer novels at each price, and
her demand curve will shift to the left. By contrast, when a variable on an axis of the graph changes, the
curve does not shift. We read the change as a movement along the curve.
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Shifting Demand Curves
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Slope

One question we might want to ask about Maria is how much her purchasing habits respond to price. Look
at the demand curve D, pictured in Figure 2A.7.This curve is very steep, Maria purchases nearly the same
number of novels regardless of whether they are cheap or expensive. The demand curve D, is much flatter,
Maria purchases fewer novels when the price rises. To answer questions about how much one variable
responds to changes in another variable, we can use the concept of slope.

The slope of a line is the ratio of the vertical distance covered to the horizontal distance covered as we
move along the line. This definition is usually written out in mathematical symbols as follows:

Ay

slope = A
where the Greek letter A (delta) stands for the change in a variable. In other words, the slope of a line
is equal to the ‘rise’ (change in y) divided by the ‘run’ (change in x). The slope will be a small positive
number for a fairly flat upward sloping line, a large positive number for a steep upward sloping line and a
negative number for a downward sloping line. A horizontal line has a slope of zero because in this case the
y-variable never changes; a vertical line is said to have an infinite slope because the y-variable can take any
value without the x-variable changing at all.

What is the slope of Maria’s demand curve for novels? First of all, because the curve slopes down, we
know the slope will be negative. To calculate a numerical value for the slope, we must choose two points
on the line. With Maria’s income at €30,000, she will purchase 21 novels at a price of €6 or 13 novels at
a price of €8. When we apply the slope formula, we are concerned with the change between these two
points; in other words, we are concerned with the difference between them, which lets us know that we
will have to subtract one set of values from the other, as follows:

Ay _first y-coordinate — second y-coordinate 6 — 8 -2 -1

Slope = — = — - - = - _°
Ax first x-coordinate — second x-coordinate 21 — 13 8 4

Figure 2A.7 shows graphically how this calculation works. Try computing the slope of Maria’s demand
curve using two different points. You should get exactly the same result, —1/4. One of the properties of a
straight line is that it has the same slope everywhere. This is not true of other types of curves, which are
steeper in some places than in others.
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FIGURE 2A.7
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The slope of Maria’s demand curve tells us something about how responsive her purchases are to
changes in the price. A small slope (a number close to zero) means that Maria’s demand curve is relatively
flat; in this case, she adjusts the number of novels she buys substantially in response to a price change.
A larger slope (a number further from zero) means that Maria's demand curve is relatively steep; in this
case she adjusts the number of novels she buys only slightly in response to a price change.

Cause and Effect

Economists often use graphs to advance an argument about how the economy works. In other words,
they use graphs to argue about how one set of events causes another set of events. With a graph like
the demand curve, there is no doubt about cause and effect. Because we are varying price and holding
all other variables constant, we know that changes in the price of novels cause changes in the quantity
Maria demands. Remember, however, that our demand curve came from a hypothetical example. VWWhen
graphing data from the real world, it is often more difficult to establish how one variable affects another.

The first problem is that it is difficult to hold everything else constant when measuring how one variable
affects another. If we are not able to hold variables constant, we might decide that one variable on our
graph is causing changes in the other variable when actually those changes are caused by a third omitted
variable not pictured on the graph. Even if we have correctly identified the two variables to look at, we
might run into a second problem — reverse causality. In other words, we might decide that A causes B
when in fact B causes A. The omitted variable and reverse causality traps require us to proceed with cau-
tion when using graphs to draw conclusions about causes and effects.

Omitted Variables To see how omitting a variable can lead to a deceptive graph, let's consider an example.
Imagine that the government, spurred by public concern about the large number of deaths from cancer,
commissions an exhaustive study from Big Brother Statistical Services. Big Brother examines many of the
items found in people’'s homes to see which of them are associated with the risk of cancer. Big Brother
reports a strong relationship between two variables: the number of cigarette lighters that a household
owns and the probability that someone in the household will develop cancer. Figure 2A.8 shows this
relationship.
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FIGURE 2A.8

Graph With an Omitted Variable

The upward sloping curve shows that members

of households with more cigarette lighters are
more likely to develop cancer. Yet we should not
conclude that ownership of lighters causes cancer,
because the graph does not take into account the
number of cigarettes smoked.

Risk of cancer

0 Number of lighters in house

What should we make of this result? Big Brother advises a quick policy response. It recommends that
the government discourages the ownership of cigarette lighters by taxing their sale. It also recommends
that the government requires warning labels: ‘Big Brother has determined that this lighter is dangerous
to your health!

In judging the validity of Big Brother’s analysis, one question is paramount: has Big Brother held con-
stant every relevant variable except the one under consideration? If the answer is no, the results are sus-
pect. An easy explanation for Figure 2A.8 is that people who own more cigarette lighters are more likely
to smoke cigarettes and that cigarettes, not lighters, cause cancer. If Figure 2A.8 does not hold constant
the amount of smoking, it does not tell us the true effect of owning a cigarette lighter.

This story illustrates an important principle: when you see a graph being used to support an argument
about cause and effect, it is important to ask whether the movements of an omitted variable could explain
the results you see.

Reverse Causality Economists can also make mistakes about causality by misreading its direction. To
see how this is possible, suppose the Association of European Anarchists commissions a study of crime
in Eurovia and arrives at Figure 2A.9, which plots the number of violent crimes per 1,000 people in major
Eurovian cities against the number of police officers per 1,000 people. The anarchists note the curve’s
upward slope and argue that because police increase rather than decrease the amount of urban violence,
law enforcement should be abolished.

If we could run a controlled experiment, we would avoid the danger of reverse causality. To run an
experiment, we would set the number of police officers in different cities randomly and then examine
the correlation between police and crime. Figure 2A.9, however, is not based on such an experiment. We
simply observe that more dangerous cities have more police officers. The explanation for this may be that
more dangerous cities hire more police. In other words, rather than police causing crime, crime may cause
police. Nothing in the graph itself allows us to establish the direction of causality.

[t might seem that an easy way to determine the direction of causality is to examine which variable
moves first. If we see crime increase and then the police force expand, we reach one conclusion. If we
see the police force expand and then crime increase, we reach the other. Yet there is also a flaw with this
approach: often people change their behaviour not in response to a change in their present conditions but

Graph Suggesting Reverse Causality .
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in response to a change in their expectations of future conditions. A city that expects a major crime wave
in the future, for instance, might well hire more police now. This problem is even easier to see in the case
of babies and baby cots. Couples often buy a baby cot in anticipation of the birth of a child. The cot comes
before the baby, but we wouldn’t want to conclude that the sale of cots causes the population to grow!

There is no complete set of rules that says when it is appropriate to draw causal conclusions from
graphs. Yet just keeping in mind that cigarette lighters don’t cause cancer (omitted variable) and baby
cots do not cause larger families (reverse causality) will keep you from falling for many faulty economic
arguments.

Constrained Optimization

Throughout this book we will look at situations where consumers, firms and governments are assumed
to exhibit maximizing or minimizing behaviour. Consumers might be assumed to want to maximize the
satisfaction (utility) they get from consumption, firms might be assumed to want to maximize profits but
minimize costs, and governments might want to maximize tax revenue, for example. In most cases, there
will be factors which will limit the extent to which this maximizing or minimizing behaviour can be carried
out such as time, income and resources. In the case of consumers, the ability to maximize utility will be
subject to a constraint — their income. Firms might want to minimize costs but subject to the constraint of
their income (revenue) or the factor inputs that they have at their disposal.

Economists will often carry out analysis under conditions of constrained optimization. Typically this might
take the form: maximize x subject to the existence of y constraint. Usually, the constraint is assumed to
be fixed and so a calculation can be made which shows the optimizing (maximum or minimum) behaviour
given the constraint which exists. We can then change the constraint to see how behaviour would differ
and what the outcome would be. You will probably learn some of the mathematical techniques for solving
constrained optimization problems in the quantitative methods modules that you will take alongside your
Principles of Economics module.

Real versus Nominal Values

Economists deal with numbers but it is important to have some understanding of the numbers we might
happen to be working with. Distinguishing between real and nominal values is extremely important.
A simple way to understand the difference between nominal and real values is to remember that nominal
values are expressed in money terms whereas real values are expressed as quantities. Typically, we will
look at values which are affected by price movements over time. For example, if a firm was to tell you that
it had sold €1 million worth of extra products over the last year (2014) what does that tell you? The answer
is: not very much! If the firm sold €10 million worth of goods the year before (2013) you might be tempted
to think that now selling €11 million worth is a ‘good’ thing and indeed, it might be.

Now assume that you know a little bit more about the situation of the firm in our example. Assume
that the firm sold 10 million units in 2013, each priced at €1. Making a judgement on the performance of
the firm in 2014 requires we know a little bit more about the extra €1 million worth of sales — the nominal
value. If the price of the goods sold in 2014 stayed at €1 then we know that the firm sold an extra 1 million
units that year — a 10 per cent increase in sales volumes, which we might conclude is a creditable perfor
mance. However, would you come to the same conclusion if you discovered that the price they sold their
products at in 2014 was €10, meaning they only sold an extra 100,000 units in that year? Now the increase
in sales is only 1 per cent — not such a good performance. The performance of the firm is largely due to
the change in price not the amount of goods sold. In this case, nominal sales rose by €1 million but real
sales rose by 100,000 units.

Real values, therefore, take into account price changes over time or the adjusting factors such as the
seasons, whereas nominal values don't take account of these adjusting factors. For this reason you might
see nominal values referred to as current prices whereas real values might be referred to as constant
prices.
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SUPPLY AND DEMAND:
HOW MARKETS WORK

THE MARKET FORCES
OF SUPPLY AND DEMAND

n April 2012, the price of winter wheat on global markets was around €209 per metric tonne. By September

2012 the price had risen to €277 per metric tonne, a rise of around 33 per cent. One of the reasons for
the rise in price was that wheat-producing states in the United States suffered a drought which damaged
the wheat crop. Other crops such as corn and soya beans had also been rising in price. One of the con-
sequences of this is that livestock farmers faced increased costs of production — some arable crops are
used in livestock feedstuffs. Some farmers had been unable to afford to feed their animals and so had to
send them for slaughter which led to beef prices falling.

In November 2006, the average house price in the UK was £200,000 (€250,000). In January 2009,
this had fallen to £164,000 (€205,000). When major sporting events are held in a country, such as the
World Cup or the Olympics, hotel prices in the areas around the venues tend to rise. In the Holy month of
Ramadan, many Muslims find that the price of food rises quite sharply. If you book an airline flight several
months in advance of a trip the seat prices tend to be lower than if you try booking two weeks before your
trip. What do these events have in common? They all show the workings of supply and demand.

Supply and demand are the two words that economists use most often — and for good reason. Supply
and demand are the forces that make market economies work. They determine the quantity of each good
produced and the price at which it is sold. If you want to know how any event or policy will affect the eco-
nomy, you must think first about how it will affect supply and demand.

This chapter introduces the theory of supply and demand. It considers how buyers and sellers behave
and how they interact with one another. It shows how supply and demand determine prices in a market
economy and how prices, in turn, allocate the economy’s scarce resources.

MARKETS AND COMPETITION

The terms supply and demand refer to the behaviour of people as they interact with one another in mar
kets. A market is a group of buyers and sellers of a particular good or service. The buyers as a group
determine the demand for the product, and the sellers as a group determine the supply of the product.
Before discussing how buyers and sellers behave, let's first consider more fully what we mean by a
‘market’ and the various types of markets we observe in the economy.

Ly
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I market a group of buyers and sellers of a particular good or service

Competitive Markets

Markets take many forms. Sometimes markets are highly organized, such as the markets for many agricul-
tural commodities and for metals. In these markets, buyers and sellers meet at a specific time and place,
where an auctioneer helps set prices and arrange sales.

More often, markets are less organized. For example, consider the market for coffee in a particular
town. Buyers of coffee do not meet together at any one time. The sellers of coffee are in different locations
and offer different products (lattes, Americano, espresso, instant, filter, etc.). There is no auctioneer calling
out the price of coffee. Each seller posts a price for a cup of coffee in their shop, and each buyer decides
how much coffee to buy at each shop.

Even though it is not organized, the group of coffee buyers and coffee sellers forms a market. Each
buyer knows that there are several sellers from which to choose, and each seller is aware that his product
is similar to that offered by other sellers. The price of coffee and the quantity of coffee sold are not determ-
ined by any single buyer or seller. Rather, price and quantity are determined by all buyers and sellers as
they interact in the marketplace.

The market for coffee, like most markets in the economy, is highly competitive. Competition exists
when two or more firms are rivals for customers. Each firm strives to gain the attention and custom of
buyers in the market. The market for coffee in a town will consist of established chains which are familiar
across Europe — Costa, Starbucks, Café Nero, Koffie Café, Lavazza and Coffeeheaven, for example — but
there will also be many small independent cafés, bars and restaurants where buyers can get a cup of
coffee. Any of these coffee sellers faces competition from other coffee sellers.

In economics, however, there are particular characteristics ascribed to the term ‘competitive market’.
A competitive market is a market in which there are many buyers and many sellers so that each has a
negligible impact on the market price. Each seller has limited control over the price because other sellers
are offering similar products and each seller only supplies a very small amount in relation to the total
supply of the market. In a perfectly competitive market the products are identical (homogenous) so a seller
has little reason to charge less than the going price, and if he or she charges more, buyers will make their
purchases elsewhere. Similarly, no single buyer can influence the price because each buyer purchases
only a small amount relative to the size of the market.

In this chapter, we will look at the model for supply and demand assuming these characteristics; we
examine how buyers and sellers interact in competitive markets. We see how the forces of supply and
demand determine both the quantity of the good sold and its price. In later chapters we will look at what
happens when some of these assumptions are relaxed. By doing this we can see how markets might
work differently when there are a few sellers who dominate the market or when they are able to differen-
tiate their product in some way and so the assumption of homogeneity does not hold.

competitive market a market in which there are many buyers and sellers so that each has a negligible impact on the
market price

Competition: Perfect and Otherwise

The assumptions of perfect competition outlined above lead us to some important conclusions. Because
there are many buyers and sellers in a perfectly competitive market, neither has any power to influence
price — they must accept the price the market determines, they are said to be price takers.

There are some markets in which the assumption of perfect competition applies to a very large degree.
In the EU agriculture market, for example, there are about 14 million farmers who sell cereals, fruit, milk,
beef, lamb and so on, and millions of consumers who buy these products. Because no single buyer or
seller can influence the price of agricultural products, each takes the price as given.
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Not all goods and services, however, are sold in perfectly competitive markets. Some markets have
only one seller, and this seller sets the price. Such a seller is called a monopoly. Your local water company,
for instance, may be a monopoly. Residents in your area probably have only one water company from
which to buy this service.

Some markets fall between the extremes of perfect competition and monopoly. One such market,
called an oligopoly, has a few sellers that do not always compete aggressively. There are many examples
of oligopolistic markets across Europe in products like steel, tyre manufacture, retailing (supermarkets),
alcoholic beverages, telecommunications, pharmaceuticals, banking and athletic sportswear. Another
type of market is monopolistically competitive; it contains many sellers but each offers a slightly different
product. Because the products are not exactly the same, each seller has some ability to set the price for its
own product. An example is the market for magazines. Magazines compete with one another for readers
and anyone can enter the market by starting a new one, but each magazine offers different articles and
can set its own price.

Despite the diversity of market types we find in the world, we begin by studying perfect competition.
Perfectly competitive markets are the easiest to analyse. Moreover, because some degree of competition
is present in most markets, many of the lessons that we learn by studying supply and demand under per
fect competition apply in more complicated markets as well.

SELF TEST What constitutes a market? List the main characteristics of a competitive market.

DEMAND

We begin our study of markets by examining the behaviour of buyers. To focus our thinking, let's keep in
mind a particular good — milk. The market for milk fulfils many of the characteristics of a perfectly compet-
itive market; milk is fairly homogenous, there are about half a million dairy farms across the EU and there
are millions of buyers of milk across the EU.

The Demand Curve: The Relationship Between Price and Quantity Demanded

The quantity demanded of any good is the amount of the good that buyers are willing and able to pur
chase at different prices. Many things determine the quantity demanded of any good, but when analysing
how markets work, one determinant plays a central role — the price of the good. If the price of milk rose
from €0.25 per litre to €0.35 per litre, less milk would be bought. If the price of milk fell to €0.20 per litre
more milk would be bought. Because the quantity demanded falls as the price rises and rises as the price
falls, we say that the quantity demanded is negatively or inversely related to the price. This relationship
between price and quantity demanded is true for most goods in the economy and, in fact, is so pervasive
that economists call it the law of demand: other things equal, when the price of a good rises, the quantity
demanded of the good falls, and when the price falls, the quantity demanded rises.

quantity demanded the amount of a good that buyers are willing and able to purchase at different prices
law of demand the claim that, other things equal (ceteris paribus) the quantity demanded of a good falls when the price
of the good rises

We can represent the relationship between the price and quantity demanded in a table such as the one
shown in Figure 3.1. The table shows how many litres of milk Rachel is willing and able to buy each month
at different prices for milk. If milk is free, Rachel would be willing to buy 20 litres. At €0.10 per litre, Rachel
would be willing to buy 18 litres. As the price rises further, she is willing to buy fewer and fewer litres.
When the price reaches €1, Rachel would not be prepared to buy any milk at all. This table is a demand
schedule, a table that shows the relationship between the price of a good and the quantity demanded,
holding constant everything else that influences how much consumers of the good want to buy.
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I demand schedule a table that shows the relationship between the price of a good and the quantity demanded

The graph in Figure 3.1 uses the numbers from the table to illustrate the law of demand. By convention,
price is on the vertical axis, and the quantity demanded is on the horizontal axis. The downwards sloping
line relating price and quantity demanded is called the demand curve.

I demand curve a graph of the relationship between the price of a good and the quantity demanded

Rachel’'s Demand Schedule
and Demand Curve

The demand schedule shows the
quantity demanded at each price.
The demand curve, which graphs the
demand schedule, shows how the
quantity demanded of the good
changes as its price varies. Because
a lower price increases the quantity
demanded, the demand curve slopes
downwards.
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Market Demand versus Individual Demand

The demand curve in Figure 3.1 shows an individual's demand for a product. To analyse how markets
work, we need to determine the market demand, which is the sum of all the individual demands for a

particular good or service.

The table in Figure 3.2 shows the demand schedules for milk of two individuals — Rachel and Lars.
At any price, Rachel's demand schedule tells us how much milk she would like to buy and Lars’ demand
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Price of milk 1.00

Rachel’s demand +

Market Demand as the Sum of Individual Demands

The quantity demanded in a market is the sum of the quantities demanded by all the buyers at each price. Thus, the market demand
curve is found by adding horizontally the individual demand curves. At a price of €0.50, Rachel would like to buy 10 litres of milk but
Lars would only be prepared to buy 5 litres at that price. The quantity demanded in the market at this price, therefore, is 15 litres.

Lars’ demand =
Price of milk 1.00
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schedule tells us how much milk he is willing to buy. The market demand at each price is the sum of the
two individual demands.

Figure 3.2 shows the demand curves that correspond to these demand schedules. To find the total
quantity demanded at any price, we add the individual quantities found on the horizontal axis of the
individual demand curves. The market demand curve shows how the total quantity demanded of a good
varies as the price of the good varies, while all the other factors that affect how much consumers want to
buy, such as incomes and taste, among other things, are held constant.

Shifts versus Movements along the Demand Curve

One important distinction that must be made is between a shift of the demand curve and a movement
along the demand curve. A shift in the demand curve is caused by a factor affecting demand other than a
change in price. The factors affecting demand are outlined below presented as a function written:

D=AfP,P,P,..P, ,Y,TPAE)
Where:
e P =Price
e P P,... P, =Prices of other goods - substitutes and complements
@ Y =Incomes — the level and distribution of income
e T =Tastes and fashions
e P, .=The level and structure of the population
e A = Advertising

@ F = Expectations of consumers

If any of the variables affecting demand apart from price changes then the demand curve will shift, either
to the right (an increase in demand) or to the left (a reduction in demand). For example, if the price of milk
is €0.30 per litre a family might buy 5 litres of milk a week. If their income rises, they can now afford to
buy more milk and so might now buy 7 litres a week. The price of milk has not changed — it is still €0.30
per litre but the amount of milk the family buys has increased.

If any of the factors affecting demand other than price change then the amount consumers wish to pur
chase changes whatever the price. The shift in the demand curve is referred to as an increase or decrease
in demand. A movement along the demand curve occurs when there is a change in price. This may occur
because of a change in supply conditions. A change in price leads to a movement along the demand curve
and is referred to as a change in quantity demanded.

Movement Along the Demand Curve Let us assume that the price of milk falls. We know that the fall in
price will lead to an increase in quantity demanded. There are two reasons for this increase:

1. The income effect. If we assume that incomes remain constant then a fall in the price of milk means
that consumers can now afford to buy more with their income. In other words, their real income, what
a given amount of money can buy at any point in time, has increased and part of the increase in quantity
demanded can be put down to this effect.

2. The substitution effect. Now that milk is lower in price compared to other products such as fruit juice,
some consumers will choose to substitute the more expensive drinks with the now cheaper milk. This
switch accounts for the remaining part of the increase in quantity demanded.

A Shift in the Demand Curve The demand curve for milk shows how much milk people are willing to buy
at any given price, holding constant the many other factors beyond price that influence consumers’ buying
decisions. As a result, this demand curve need not be stable over time. If something happens to alter the
quantity demanded at any given price, the demand curve shifts. For example, suppose a top European
medical school published research findings that suggested people who regularly drink milk live longer,
healthier lives. The discovery would raise the demand for milk. At any given price, buyers would now want
to purchase a larger quantity of milk and the demand curve for milk would shift.
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Figure 3.3 illustrates shifts in demand. Any change that increases the quantity demanded at every
price, such as our imaginary research report, shifts the demand curve to the right and is called an increase
in demand. Any change that reduces the quantity demanded at every price shifts the demand curve to the
left and is called a decrease in demand.

| FIGURE 3.3 | Prc o il
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The following is a short summary of the factors affecting demand, changes in which cause a shift of
the demand curve.

Prices of Other (Related) Goods Suppose that the price of milk falls. The law of demand says that you
will buy more milk. At the same time, you will probably buy less fruit juice. Because milk and fruit juice
are both refreshing drinks, they satisfy similar desires. When a fall in the price of one good reduces the
demand for another good, the two goods are called substitutes. Substitutes are often pairs of goods
that are used in place of each other, such as butter and margarine, pullovers and sweatshirts, and cinema
tickets and DVD rentals. The more closely related substitute products are, the more effect we might see
on demand if the price of one of the substitutes changes.

I substitutes two goods for which an increase in the price of one leads to an increase in the demand for the other

Now suppose that the price of breakfast cereals falls. According to the law of demand, more packets
of breakfast cereals will be bought. Yet, in this case, the demand for milk will increase as well, because
breakfast cereals and milk are used together. When a fall in the price of one good raises the demand for
another good, the two goods are called complements. Complements are often pairs of goods that are
used together, such as petrol and cars, computers and software, bread and cheese, strawberries and
cream, and bacon and eggs.

I complements two goods for which an increase in the price of one leads to a decrease in the demand for the other

Income \What would happen to your demand for milk if you lost your job? Most likely, it would fall. A lower
income means that you have less to spend in total, so you would have to spend less on some — and prob-
ably most — goods. If the demand for a good falls when income falls, the good is called a normal good.
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I normal good a good for which, ceteris paribus, an increase in income leads to an increase in demand (and vice versa)

Not all goods are normal goods. If the demand for a good rises when income falls, the good is called
an inferior good. An example of an inferior good might be bus rides. As your income falls, you are less
likely to buy a car or take a taxi and more likely to take the bus. As income falls, therefore, demand for bus
rides tends to increase.

I inferior good a good for which, ceteris paribus, an increase in income leads to a decrease in demand (and vice versa)

Tastes A key determinant of your demand is your tastes. If you like milk, you buy more of it. Understand-
ing the role of tastes in consumer behaviour is taking on more importance as research in the fields of
psychology and neurology are applied to economics.

Population Because market demand is derived from individual demands, it follows that the more buyers
there are the higher the demand is likely to be. The size of the population, therefore, is a determinant
of demand. A larger population, ceteris paribus, will mean a higher demand for all goods and services.
Changes in the way the population is structured also influences demand. Many countries have an ageing
population and this leads to a change in demand. If there is an increasing proportion of the population aged
65 and over, the demand for goods and services used by the elderly, such as the demand for retirement
homes, insurance policies suitable for older people, the demand for smaller cars and for health care ser
vices, etc. is likely to increase in demand as a result.

Advertising Firms advertise their products in many different ways and it is likely that if a firm embarks on
an advertising campaign then the demand for that product will increase.

Expectations of Consumers Expectations about the future may affect the demand for a good or service
today. For example, if it was announced that the price of milk was expected to rise next month consumers
may be more willing to buy milk at today’s price.

Summary The demand curve shows what happens to the quantity demanded of a good when its price
varies, holding constant all the other variables that influence buyers; when one or more of these other
variables changes, the demand curve shifts. Table 3.1 lists all the variables that influence how much con-
sumers choose to buy of a good.

TABLE 3.1 Variables That Influence Buyers

This table lists the variables that affect how much consumers choose to buy of any good. Notice the special role that the price of
the good plays: a change in the good's price represents a movement along the demand curve, whereas a change in one of the other
variables shifts the demand curve.

Variable A change in this variable . . .
Price Is represented as a movement along
the demand curve

Prices of other, related goods Shifts the demand curve

Income Shifts the demand curve

Tastes Shifts the demand curve

Population Shifts the demand curve
Advertising Shifts the demand curve

Expectations Shifts the demand curve
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SELF TEST Make up an example of a demand schedule for pizza and graph the demand curve. Give an
example of something that would cause the demand curve to shift to the right. Give a different example of
something that would cause the demand curve to shift to the left.

Finding Price and Quantity Using Algebra

In Chapter 2 we looked at linear equations and gave some examples of how demand functions can be
expressed as simple linear equations.
Look at the following equation:

Qd = 1,700 — 3p

We can dissect this in a bit more detail in relation to the standard y = a + bx linear equation we covered
in Chapter 2.

The quantity demanded is one of the variables in the equation. In this case it is the dependent variable.
The quantity demanded depends upon the price and so price is the independent variable.

The equation tells us that the quantity demanded will be 1,700 minus 3 times whatever the price is. If
price is €5 then quantity demanded will be 1,700 — 3(7) = 1,679. If price is €20 then quantity demanded
will be 1,700 — 3(20) = 1,640.

Let us take a different example. Given the demand function p = 760 — 0.3Qd, if price were €5 the
quantity demanded (rounded up) would be:

0.3Qd = 760 -5

0.3Qd _ 755

03 03
Qd = 2,517

The same process would be used if we knew the quantity but needed to find the price. Using the equation:
Qd =1,800 - 3p

If we knew the quantity demanded was 1,640 then substituting this into the equation would enable us to
find the price:

Qd = 1800 — 3p
Qd -1800 = —3p
Qd 1800 _

-3 -3
600—1§Qd:p

SELF TEST Given the equation Qd = —8p + 2,500, calculate the quantity demanded for prices increasing in
€10 increments from €0 — €100. Plot the resulting demand curve on a piece of graph paper. At what value does
the demand curve you have drawn cut the horizontal axis? What is the slope of the demand curve you have
drawn? Having worked out these two values, what conclusions can you draw from comparing these values
with the equation?
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SUPPLY

We now turn to the other side of the market and examine the behaviour of sellers. Once again, to focus
our thinking, we will continue to consider the market for milk.

The Supply Curve: The Relationship Between Price and Quantity Supplied

The quantity supplied of any good or service is the amount that sellers are willing and able to sell at
different prices. There are many determinants of quantity supplied, but once again price plays a special
role in our analysis. When the price of milk is high, selling milk is profitable, and so the sellers are willing
to supply more. Sellers of milk work longer hours, buy more dairy cows and hire extra workers in order to
ensure supplies to the market rise. By contrast, when the price of milk is low, the business is less profit-
able, and so sellers are willing to produce less milk. At a low price, some sellers may even choose to shut
down, and their quantity supplied falls to zero. Because the quantity supplied rises as the price rises and
falls as the price falls, we say that the quantity supplied is positively related to the price of the good. This
relationship between price and quantity supplied is called the law of supply: other things equal, when the
price of a good rises, the quantity supplied of the good also rises, and when the price falls, the quantity
supplied falls as well.

quantity supplied the amount of a good that sellers are willing and able to sell at different prices
law of supply the claim that, ceteris paribus, the quantity supplied of a good rises when the price of a good rises

The table in Figure 3.4 shows the quantity, Richard, a milk producer, is willing to supply, at various
prices. At a price below €0.10 per litre, Richard does not supply any milk at all. As the price rises, he
is willing to supply a greater and greater quantity. This is the supply schedule, a table that shows the
relationship between the price of a good and the quantity supplied, holding constant everything else that
influences how much producers of the good want to sell.

I supply schedule a table that shows the relationship between the price of a good and the quantity supplied

The graph in Figure 3.4 uses the numbers from the table to illustrate the law of supply. The curve relat-
ing price and quantity supplied is called the supply curve. The supply curve slopes upwards because,
other things equal, a higher price means a greater quantity supplied.

I supply curve a graph of the relationship between the price of a good and the quantity supplied

Market Supply versus Individual Supply

Just as market demand is the sum of the demands of all buyers, market supply is the sum of the supplies
of all sellers. The table in Figure 3.5 shows the supply schedules for two milk producers — Richard and
Megan. At any price, Richard’s supply schedule tells us the quantity of milk Richard is willing to supply, and
Megan's supply schedule tells us the quantity of milk Megan is willing to supply. The market supply is the
sum of the two individual supplies.

The graph in Figure 3.5 shows the supply curves that correspond to the supply schedules. As with
demand curves, we find the total quantity supplied at any price by adding the individual quantities found
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0.90 16
1.00 18

on the horizontal axis of the individual supply curves. The market supply curve shows how the total quant-
ity supplied varies as the price of the good varies.

Shifts in the Supply Curve

The supply curve for milk shows how much milk producers are willing to offer for sale at any given price,
holding constant all the other factors beyond price that influence producers’ decisions about how much
to sell. This relationship can change over time, which is represented by a shift in the supply curve. For
example, suppose the price of animal feed falls. Because animal feed is an input into producing milk,
the fall in the price of animal feed makes selling milk more profitable. This raises the supply of milk:
at any given price, sellers are now willing to produce a larger quantity. Thus, the supply curve for
milk shifts to the right.

Figure 3.6 illustrates shifts in supply. Any change that raises quantity supplied at every price, such as
a fall in the price of animal feed, shifts the supply curve to the right and is called an increase in supply.
Similarly, any change that reduces the quantity supplied at every price shifts the supply curve to the left
and is called a decrease in supply.
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Market Supply as the Sum of Individual Supplies

The quantity supplied in a market is the sum of the quantities supplied by all the sellers at each price. Thus, the market supply curve is
found by adding horizontally the individual supply curves. At a price of €0.50, Richard is willing to supply 8 litres of milk, and Megan is
willing to supply 5 litres. The quantity supplied in the market at this price is 13 litres.

Richard’s supply + Megan’s supply =

Price of milk 1.00 Price of milk 1.00
per litre (€) (g9 per litre (€) .90 S (Megan)

0.80 S (Richard) 0.80

0.70 0.70

0.60 0.60

0.50 0.50

0.40 0.40 :

0.30 0.30

0.20 0.20 :

0.10 0.10 .

0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
Quantity of milk Quantity of milk
supplied (litres) supplied (litres)

Market supply
Price of milk  1.00 =
perlitre (€) 9o 4/
. >
0.80 ~
P S (Market)
0.70 ”
0.60
0.50 o
0.40 0
i :
0.30 /' T
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Quantity of milk
supplied (litres)

Price of milk per litre (€) Richard + Megan = Market
0.00 0 0 0
0.10 0 1 1
0.20 2 2 4
0.30 4 3 7
0.40 6 4 10
0.50 8 5 13
0.60 10 6 16
0.70 12 7 19
0.80 14 8 22
0.90 16 9 25
1.00 18 10 28
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A shift in the supply curve will be caused by one or more of the factors affecting supply other than
price. As with demand, we can represent the factors that influence supply in a function:

S=f{,P,..P, ,H,N/S,F,..F,,E,S)

n-17 71"

Where:

P = Price

P:...Pm1 = Profitability of other goods in production and prices of goods in joint supply
H =Technology

N/S, = Natural shocks/Social factors

F,...F., = Costs of production

E = Expectations of producers

° Sq = Number of sellers

If any of the factors affecting supply other than price changes, the supply curve will shift. The following
provides a brief outline of these factors.

Profitability of Other Goods in Production and Prices of Goods in Joint Supply Firms have some
flexibility in the supply of products and in some cases can switch production to other goods. For
example, motor vehicle manufacturers can use production lines to change production between dif-
ferent models as can other manufacturers. If one product becomes more profitable then it may be
that the firm switches to the more profitable product. In other cases, firms may find that products are
in joint supply; an increase in the supply of lamb, for example, might also lead to an increase in the
supply of wool.

Technology The technology for turning the inputs into milk is yet another determinant of supply.
Advances in technology increase productivity allowing more to be produced using fewer factor
inputs. As a result costs, both total and unit, may fall and supply increases. The development of
fertilizers and more efficient milking parlours, for example, have increased milk yields per cow and
helped reduce costs as a result. By reducing firms’ costs, the advance in technology raises the
supply of milk.
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Natural/Social Factors There are often many natural or social factors that affect supply. These
include such things as the weather affecting crops, natural disasters, pestilence and disease, chan-
ging attitudes and social expectations (for example over the production of organic food, the disposal
of waste, reducing carbon emissions, ethical supply sourcing and so on) all of which can have an
influence on production decisions. Some or all of these may have an influence on the cost of inputs
into production.

Input Prices — the Prices of Factors of Production To produce the output of milk, sellers use various
inputs including land, fertilizer, feed, silage, farm buildings, veterinary services and the labour of work-
ers. When the price of one or more of these inputs rises, producing milk is less profitable and firms
supply less milk. If input prices rise substantially, a firm might shut down and supply no milk at all. If
input prices fall for some reason, then production may be more profitable and there is an incentive to
supply more at each price. Thus, the supply of a good is negatively related to the price of the inputs
used to make the good.

Expectations of Producers The amount of milk a firm supplies today may depend on its expectations of
the future. For example, if it expects the price of milk to rise in the future, the firm might invest in more
productive capacity or increase the size of the herd.

Number of Sellers If there are more sellers in the market then it makes sense that the supply would
increase. Equally, if a number of dairy farms closed down then it is likely that the amount of milk supplied
would also fall.

SELF TEST Make up an example of a supply schedule for pizza and graph the implied supply curve.
Give an example of something that would shift this supply curve.
Would a change in price shift the supply curve?

The Algebra of Supply

The principles we applied to linear demand curves can equally be applied to a linear supply curve of the
type:

Qs=-15+8p

The plus sign in front of the price variable in the supply equation tells us that there is a positive rela-
tionship between price and quantity supplied. Using this equation, if the price were €10 then the
quantity supplied would be =15 + 8(10) = 65 and if price were €20 then quantity supplied would be
—15 + 8(20) = 145.
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Fracking and the effect on oil prices

Developments in technology have ripple effects on many markets. In the constant search to find new
sources of energy, humans have come up with many ingenious ideas and in recent years a process called
fracking has caused both excitement and concern. Fracking involves injecting fluid, consisting of water
and a number of chemicals, into the shale deposits underground at extremely high pressure. The pressure
fractures shale rocks and releases natural gas and oil which can be ‘harvested’ and used for energy. The
possibilities for extracting large quantities of gas and oil from fracking around the world is high but there are
some who ask whether the cost in terms of the potential damage to the environment of the large amounts
of water needed in the fracking process, the chemical residues left behind, the potential for contamina-
tion of drinking water supplies and pollution, not to mention concerns over the increased possibilities of
earthquakes in the area around fracking wells, is worth the amount of gas and oil which can be extracted.

The amount of gas and oil that could be extracted is not insignificant. The chief executive officer for
the US energy firm Conoco, Ryan Lance, was reported to have predicted that the United States could be
self-sufficient in oil and gas by 2025. Estimates are that shale oil and gas could be around 2 million barrels
per day by 2020 and could rise to 3 million barrels per day by 2035.

The Organization of Petroleum Exporting Countries (OPEC) is a group of oil-producing countries which
act together to manage oil supplies. In our model of demand and supply in this chapter we have assumed
that no buyer or seller can individually influence market price. Because a country like Saudi Arabia has
massive reserves of oil, it can influence market price by increasing and reducing the supply of oil coming
onto the market. Together, OPEC countries can and do manipulate oil supplies to try and keep the market
price of oil relatively stable. Even OPEC cannot influence demand, however, and so changes in economic
activity, the weather and natural disasters such as hurricanes, earthquakes and tsunamis do cause the
demand for oil to change and help account for some of the volatility in market prices.

In November 2012, OPEC acknowledged that the possibilities represented by fracking might have a long-
term effect on the price of oil. The predicted output of 2 million barrels per day, for example, is almost equivalent
to the daily production of one of the OPEC countries, Nigeria, so the effect on oil and gas supplies in the future
is going to be a factor. If fracking expands not only in North America but in the rest of the world, the effect on
the supply of oil and gas will be to shift the supply curve to the right and assuming demand is relatively stable,
the future oil price could fall. OPEC might choose to respond to this possibility by cutting back its own supply
of oil to the market in order to stabilize the price. Because oil produced by fracking is a substitute for crude
oil, OPEC expects the demand for crude oil to moderate as consumers switch to oil generated by fracking. All
these factors could mean that oil prices remain more stable in the medium to long term and might also fall.

Is this good news for consumers of oil and gas? That depends on whether the concerns of environ-
mentalists over the safety of fracking are real or not. Environmentalists would argue that the true cost
of generating shale gas and oil is not being
taken into account by firms involved in the pro-
cess because they are not accounting for the
potential environmental damage that they say
can be caused by fracking. This represents an
excellent example of the working of markets
and also the economic problem — are the bene-
fits of generating more oil and gas and helping

keep prices more stable, greater than the costs?

1 ED

WELL 15 TURN Can we truly know the real costs of fracking if
HORlZONTM the companies involved dispute the claims of

environmentalists?

The fracking process is controversial with opponents
citing the extensive use of water in the process and the
potential to cause local earthquake risks, but proponents
say itis a safe and cost-effective method of generating
new gas and oil supplies.
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Summary The supply curve shows what happens to the quantity supplied of a good when its price varies,
holding constant all the other variables that influence sellers. When one of the other variables changes,
the supply curve shifts. Table 3.2 lists all the variables that influence how much producers choose to sell
of a good.

TABLE 3.2 Variables That Influence Sellers

This table lists the variables that affect how much producers choose to sell of any good. Notice the special role that the price of the good
plays: a change in the good's price represents a movement along the supply curve, whereas a change in one of the other variables shifts the
supply curve.

Variable A change in this variable . . .

Price Is represented by a movement along the
supply curve

Profitability of goods in production and Shifts the supply curve

price of goods in joint supply

Technology Shifts the supply curve

Natural/social factors Shifts the supply curve

Input costs Shifts the supply curve

Expectations of producers Shifts the supply curve

Number of sellers Shifts the supply curve

SELF TEST Using the supply equation:
Os=2+3p

Calculate quantity supplied if p = 40
Calculate price if Qs = 88

SUPPLY AND DEMAND TOGETHER

Having analysed supply and demand separately, we now combine them to see how they determine the
quantity of a good sold in a market and its price.

Equilibrium

Figure 3.7 shows the market supply curve and market demand curve together. Equilibrium, remember,
is defined as a state of rest, a point where there is no force acting for change. Economists refer to
supply and demand as being market forces. In any market the relationship between supply and demand
exerts force on price. If supply is greater than demand or vice versa, then there is pressure on price
to change. Market equilibrium occurs when the amount consumers wish to buy at a particular price is
the same as the amount sellers are willing to offer for sale at that price. The price at this intersection
is called the equilibrium or market price, and the quantity is called the equilibrium quantity. In
Figure 3.7 the equilibrium price is €0.40 per litre, and the equilibrium quantity is 7,000 litres of milk bought
and sold.
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equilibrium or market price the price where the quantity demanded is the same as the quantity supplied
equilibrium quantity the quantity bought and sold at the equilibrium price

At the equilibrium price, the quantity of the good that buyers are willing and able to buy exactly
balances the quantity that sellers are willing and able to sell. The equilibrium price is sometimes called
the market-clearing price because, at this price, everyone in the market has been satisfied: buyers
have bought all they want to buy, and sellers have sold all they want to sell; there is no shortage in the
market where demand is greater than supply and neither is there any surplus where supply is greater
than demand.

| FIGURE37 Prics o ik

The Equilibrium of Supply and per litre (€)
Demand

The equilibrium is found where the

supply and demand curves intersect.

At the equilibrium price, the quantity —
supplied is the same as the quantity _~ Equilibrium price - Equilibrium
demanded. Here the equilibrium price ] R :

is €0.40 per litre of milk: at this price, :
sellers are willing to offer 7,000 litres
of milk for sale and buyers wish to
purchase 7,000 litres of milk.

Supply

: Equilibrium Demand
quantity
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The market will remain in equilibrium until something causes either a shift in the demand curve or a
shift in the supply curve (or both). If one or both curves shift, at the existing equilibrium price, there will
now be either a surplus or a shortage. The market mechanism takes time to adjust — sometimes it can
be very quick (which tends to happen in highly organized markets like stock and commodity markets) and
sometimes it is much slower to react. When the market is in disequilibrium and a shortage or surplus
exists, the behaviour of buyers and sellers act as forces on price.

surplus a situation in which the quantity supplied is greater than the quantity demanded at the going market price
shortage a situation in which quantity demanded is greater than quantity supplied at the going market price

When there is a surplus or excess supply of a good, suppliers are unable to sell all they want at the
goingprice. Sellers find stocks of milk increasing so they respond to the surplus by cutting their prices.
As the price falls, some consumers are persuaded to buy more milk and so there is a movement
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along the demand curve. Equally, some sellers in the market respond to the falling price by redu-
cing the amount they are willing to offer for sale (a movement along the supply curve). Prices
continue to fall until the market reaches a new equilibrium. The effect on price and the amount
bought and sold depends on whether the demand curve or supply curve shifted in the first place
(or whether both shifted). This is why analysis of markets is referred to as comparative statics
because we are comparing one initial static equilibrium with another once market forces have
worked their way through.

If the shift in demand or supply that causes the equilibrium to be disturbed creates a shortage in
the market, buyers’ and sellers’ behaviour again ‘forces’ price to change to bring the market back
into equilibrium. A shortage or situation of excess demand occurs where the quantity of the good
demanded exceeds the quantity supplied at the going price; buyers are unable to buy all they want
at that price. With too many buyers chasing too few goods, sellers can respond to the shortage by
raising their prices without losing sales. As the price rises, some buyers will drop out of the market
and quantity demanded falls (a movement along the demand curve). Rising prices encourage some
farmers to offer more milk for sale as it is now more profitable for them to do so and the quantity
supplied rises. Once again this process will continue until the market once again moves toward
the equilibrium.

Thus, the activities of the many buyers and sellers ‘automatically’ push the market price towards the
equilibrium price. Individual buyers and sellers don't consciously realize they are acting as forces for change
in the market when they make their decisions but the collective act of all the many buyers and sellers does
push markets towards equilibrium. This phenomenon is so pervasive that it is called the law of supply
and demand: the price of any good adjusts to bring the quantity supplied and quantity demanded for that
good into balance.

law of supply and demand the claim that the price of any good adjusts to bring the quantity supplied and the quantity
demanded for that good into balance

Prices as Signals

If the government announced that there was going to be a cull of beef cattle because of some
disease, if workers at major copper mines go on strike, the chances are that the price of beef and
copper would rise. Markets are subject to change and changes in the factors that affect supply and
demand other than price cause a shift in the curve and bring about disequilibrium. The many buyers
and sellers in a market all make independent decisions which act as forces for changes in price. Why
do buyers and sellers react when prices change? The reason is that price acts as a signal to both
buyers and sellers.

Economists have conducted extensive research into the nature and determinants of both demand
and supply. It is useful to have a little bit of background knowledge on this to help understand markets
more effectively. The main function of price in a free market is to act as a signal to both buyers and
sellers. For buyers, price tells them something about what they have to give up (usually an amount of
money) to acquire the benefits that having the good will confer on them. These benefits are referred
to as the utility or satisfaction derived from consumption. If an individual is willing to pay €10 to go
and watch a movie then economists will assume that the value of the benefits gained from watching
the movie is worth that amount of money to the individual. But what does this mean? How much is
€10 worth? Economists would answer this question by saying that if an individual is willing to give
up €10 to watch a movie then the value of the benefits gained (the utility) must be greater than the
next best alternative that the €10 could have been spent on. Principles 1 and 2 of the Ten Principles
of Economics states that people face trade-offs and that the cost of something is what you have to
give up to acquire it. This is fundamental to the law of demand. At higher prices, the sacrifice being
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made in terms of the value of the benefits gained from alternatives is greater and so we may be less
willing to do so as a result. If the price of a ticket for the movie was €15 then it might have to be a very
good movie to persuade me that giving up what else €15 could buy me is worth it. Price also acts as a
signal at the margin. Most consumers will recognize the agony they have experienced over making a
purchasing decision. Those ‘to die for’ pair of shoes may be absolutely perfect but at €120 they might
make the buyer think twice. If they were €100 then it might be considered a ‘no brainer’. That extra
€20 might make all the difference to the decision of whether to buy or not.

Economists and those in other disciplines such as psychology are increasingly investigating the com-
plex nature of purchasing decisions that humans make. The development of magnetic resonance imaging
(MRI) techniques, for example, has allowed researchers to investigate how the brain responds to different
stimuli when making purchasing decisions. This increased understanding is being used by firms to per
suade buyers to choose their products over rivals.

For sellers price acts as a signal in relation to the profitability of production. For most sellers, increasing
the amount of a good produced will incur some additional input costs. A higher price is required in order
to compensate for the additional cost and to also enable the producer to gain some reward from the risk
they are taking in production. That reward is termed profit.

If prices are rising in a free market then this acts as a different but related signal to buyers and sellers.
Rising prices to a seller means that there is a shortage and thus acts as a signal to expand production
because the seller knows that s/he will be able to sell what they produce. For buyers, a rising price
changes the nature of the trade-off they have to face. Rising prices act as a signal that more will have to be
given up in order to acquire the good and they will have to decide whether the value of the benefits they
will gain from acquiring the good is worth the extra price they have to pay and the sacrifice of the value of
the benefits of the next best alternative.

For example, say the price of going to the movies increases from €10 per ticket to €15 per ticket. Some
movie goers will happily pay the extra because they really enjoy a night out at the cinema but some people
might start to think that €15 is a bit expensive. They might think that they could have a night out at a res-
taurant with friends and have a meal and a few drinks for €15 and that would represent more value to them
than going to the cinema. Some of these people would, therefore, stop going to the cinema and go to a
restaurant instead — the price signal to these people has changed.

What we do know is that for both buyers and sellers, there are many complex processes that occur
in decision making. Whilst we do not fully understand all these processes yet, economists are con-
stantly searching for new insights that might help them understand the workings of markets more fully.
All of us go through these complex processes every time we make a purchasing decision — we may
not realize it but we do! Having some appreciation of these processes is fundamental to thinking like
an economist.

The Algebra of Market Equilibrium

We know that in equilibrium, demand equals supply (D = S). To find the market equilibrium, therefore, we
set the demand and supply equations equal to each other and solve for P and Q by substitution.

Finding Market Equilibrium — The Substitution Method Take the following demand and supply equations
assuming all positive quantities are greater than 20:

Qd = 32-3p
Qs =20 +4p
We know that in equilibrium:
Qd =Qs

So, equilibrium in this market will be where:

32-3p=20+4p
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This now allows us to solve for P and so find the equilibrium price:
32-3p=20+4p
Subtract 20 from both sides and add 3p to both sides to get:

32-20=4p + 3p
12=7p
P = €1.71(rounded to the nearest whole cent)

We can now substitute the equilibrium price into our two equations to find the equilibrium quantity
rounded to the nearest whole number:

Qd=32-3p

Qd = 32 - 3(1.71)
Qd = 32 -5.13
Qd = 26.87

Qd = 27

As a check, follow the same process with the supply equation:

Qs =20 +4p

Qs = 20 + 4(1.71)
Qs = 20 + 4(1.71)
Qs = 26.84

Qs =27

Note the figures for Qd and Qs before rounding differ slightly because we had to round the price.
Now look at this example:

P =3 +0.25Qs
P =15 -0.75Qd

In this case the equations are defined in terms of price but the principle of working out equilibrium is
the same as we have used above.
First, set the two equations equal to each other:

3 +0.25Qs = 15 - 0.75Qd
Then solve for Q by adding 0.75Qd to both sides and then subtract 3 from both sides to get:

0.75Qd + 0.25Qs =15 -3
Q=12

Substitute Q = 12 into one of the equations to find P.

P = 3+ 0.25Qs
P =3+0.2512)
P=6

To check, also substitute into the demand equation:

15 — 0.75Qd
15 — 0.75(12)
15-9

-6

TV OV TUTUO
I
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Finding Market Equilibrium — The Elimination Method There is another way to find both the quantity

and the price and that is through adopting the approach of solving simultaneous equations. Simultaneous

equations require us to find two or more unknowns. In our case the two unknowns are price and quantity.
Look at the following two equations:

Qd =20-2p
Qs =2+2p

In this case, the terms are all neatly aligned above each other so it is a relatively simple task to add the
two together. Note that we are trying to find equilibrium so Qd = Qs, thus the value of Q is the same.
Adding the two together we get:

Qd=20-2p
Qs=2+2p
2Q =22
Q=1

Notice that in the above equations we have a very convenient fact that the coefficient of p in each case
is the same but with opposite signs. This makes this example very easy to eliminate p to isolate the Q
value. This is not always the case, however, but it is important to remember that having two equal values
with opposite signs allows us to get rid of them! We will come back to this later.

We can now use the fact that we know Q to find the equilibrium price by substituting Q into one of the
equations thus:

Qd=20-2p
11=20-2p
2p =20 - 11
2p =9
p=45

It is always worth checking your answer to make sure you have made no mistakes along the way so
in this case we will substitute our known value of Q into the second equation to check we get the same
answer (p = 4.5). So:

Qs=2+2p

11=2+2p
11-2=2p
9=2p
p=45

Sometimes we may have equations where the p and Q values are both on the same side of the equa-
tion. In this case we have to use a different technique — the elimination method.
Take the following two equations:

—30+4Q=5 )
2p - 5Q = -15 @

We have labelled these two equations (1) and (2) to allow us to keep track of what we are doing and
reduce the risk of making an error.

Remember above when we noted the fact that having a nice convenient equation where the coefficient
was equal but the signs were opposite, enabling us to be able to eliminate one of the values to help solve
the equation for the other unknown? That is what we need to do with these two equations. \We have to
choose to manipulate the two equations to make either the ‘p’ terms or the ‘Q’ terms have the same
coefficient but opposite signs. A knowledge of factors and lowest common denominators is useful here.

In this example we are going to manipulate the equations to get rid of the ‘p’ terms. This allows us to
isolate the ‘Q’" terms and thus solve for Q and then find p.



62 PART 2 SUPPLY AND DEMAND: HOW MARKETS WORK

This is how we do this:

-3p+4Q =5
20 - 5Q =-15

To eliminate p, multiply (1) by 2 and (2) by 3

—6p +8Q =10
6p — 15Q = —45

Add together (3) and (4)

—-6p +8Q =10
6p —15Q = —45
-7Q=-35
Divide both sides by —7
Q=5

We can now substitute Q into equations (1) and (2) to find (and check) p
If Q=05 then:

-3p +4(5)=5
-3p+20=5
20-5=3p
15=3p

p=5

As a check:
2p — 5(5) = -15
2p —25=-15
2p=-15+25
2p =10
p=5

In this example the equilibrium price is €5 and the equilibrium quantity is 5.

Three Steps to Analysing Changes in Equilibrium

M
@

(©)
@)

(©)
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So far we have seen how supply and demand together determine a market’s equilibrium, which in turn
determines the price of the good and the amount of the good that buyers purchase and sellers produce.
Of course, the equilibrium price and quantity depend on the position of the supply and demand curves.
We use comparative static analysis to look at what happens when some event shifts one of these curves
and causes the equilibrium in the market to change.

N

To do this we proceed in three steps:

both curves.

. We decide whether the curve shifts to the right or to the left.
. We use the supply and demand diagram to compare the initial and the new equilibrium, which shows

how the shift affects the equilibrium price and quantity.

. We decide whether the event in question shifts the supply curve, the demand curve or, in some cases,

Remember that the process by which equilibrium changes is not instantaneous — some markets will
take longer to adjust to changes than others. To see how these three steps work in analysing market
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changes, let's consider various events that might affect the market for milk. We begin the analysis by
assuming that the market for milk is in equilibrium with the price of milk at €0.50 per litre and 13,000 litres
are bought and sold and then follow our three-step approach.

Example: A Change in Demand Suppose that one summer the weather is very hot. How does this event
affect the market for milk? To answer this question, let's follow our three steps:

1. The hot weather affects the demand curve by changing peoples’ taste for milk. That is, the weather
changes the amount of milk that people want to buy at any given price.

2. Because hot weather makes people want to drink more milk, make refreshing milk shakes or producers
of ice cream buy more milk to make ice cream, the demand curve shifts to the right. Figure 3.8 shows
this increase in demand as the shift in the demand curve from D, to D,. (What you have to remember
now is that demand curve D, does not exist anymore and so we have shown it as a dashed line.) This
shift indicates that the quantity of milk demanded is higher at every price. At the existing market price
of €0.50 buyers now want to buy 19,000 litres of milk but sellers are only offering 13,000 litres for sale
at this price. The shift in demand has led to a shortage of milk in the market of 6,000 litres represented
by the bracket.

3. The shortage encourages producers to increase the output of milk (a movement along the supply
curve). There is an increase in quantity supplied. But, the additional production incurs extra costs and
so a higher price is required to compensate sellers. As sellers increase the amount of milk offered
for sale as price rises. Consumers behave differently. Some consumers who were willing to buy milk
at €0.50 are not willing to pay more and so drop out of the market. As price creeps up, therefore,
there is a movement along the demand curve representing these consumers who drop out of the
market. The market forces of supply and demand continue to work through until a new equilibrium
is reached. The new equilibrium price is now €0.60 per litre and the equilibrium quantity bought and
sold is now 16,000 litres. To compare our starting and finishing positions, the hot weather which
caused the shift in the demand curve has led to an increase in the price of milk and the quantity of
milk bought and sold.
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Example: A Change in Supply Suppose that, during another summer, a drought drives up the price of
animal feed for dairy cattle. How does this event affect the market for milk? Once again, to answer this
question, we follow our three steps:

1.

How a Decrease in Supply ~ perlie (6 \\ //S2 //'31
Affects the Equilibrium ' \\ A A
An event that reduces quantity 0.80 N /‘ 7
supplied at any given price shifts 0.70 /
A y
the supply curve to the left. The \ /
equilibrium price rises, and the 0.60 /’ \ /’
equilibrium quantity falls. Here, 0.50 -/
an increase in the price of animal / N
feed (an input) causes sellers 0.40 // N
to supply less milk. The supply 0.30
curve shifts from S, to'S,, which ’
causes the equilibrium price of 0.20 7 \
milk to rise from €0.50 to €0.70 010 / N
and the equilibrium quantity to ‘ \\D1
fall from 13,000 litres to 8,000 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
litres. ( ] Quantity of milk
Y supplied (litres)
Shortage

The change in the price of animal feed, an input into producing milk, affects the supply curve. By raising
the costs of production, it reduces the amount of milk that firms produce and sell at any given price.
Some farmers may send cattle for slaughter because they cannot afford to feed them anymore and
some farmers may simply decide to sell up and get out of farming altogether. The demand curve does
not change because the higher cost of inputs does not directly affect the amount of milk consumers
wish to buy.

. The supply curve shifts to the left because, at every price, the total amount that farmers are willing

and able to sell is reduced. Figure 3.9 illustrates this decrease in supply as a shift in the supply
curve from S, to S,. At a price of €0.50 sellers are now only able to offer 2,000 litres of milk for sale
but demand is still 13,000 litres. The shift in supply to the left has created a shortage in the market
of 11,000 litres. Once again, the shortage will create pressure on price to rise as buyers look to
purchase milk.

. As Figure 3.9 shows, the shortage raises the equilibrium price from €0.50 to €0.70 per litre and lowers

the equilibrium quantity bought and sold from 13,000 to 8,000 litres. As a result of the animal feed price
increase, the price of milk rises, and the quantity of milk bought and sold falls.

Example: A Change in Both Supply and Demand (i) Now suppose that the hot weather and the rise in
animal feed occur during the same time period. To analyse this combination of events, we again follow our
three steps:

1.

We determine that both curves must shift. The hot weather affects the demand curve for milk because
it alter the amount that consumers want to buy at any given price. At the same time, when the rise in
animal feed drives up input prices, it alters the supply curve for milk because they change the amount
that firms want to sell at any given price.

. The curves shift in the same directions as they did in our previous analysis: the demand curve shifts to

the right, and the supply curve shifts to the left. Figure 3.10 illustrates these shifts.

. As Figure 3.10 shows, there are two possible outcomes that might result, depending on the relative

size of the demand and supply shifts. In both cases, the equilibrium price rises. In panel (a), where
demand increases substantially while supply falls just a little, the equilibrium quantity also rises.
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By contrast, in panel (b), where supply falls substantially while demand rises just a little, the equilibrium
quantity falls. Thus, these events certainly raise the price of milk, but their impact on the amount of milk
bought and sold is ambiguous (that is, it could go either way).

A Shift in Both Supply and Demand (i)

Here we observe a simultaneous increase in demand and decrease in supply. Two outcomes are possible. In panel (a), the equilibrium
price rises from P, to P, and the equilibrium quantity rises from Q, to Q... In panel (b), the equilibrium price again rises from P, to P, but
the equilibrium quantity falls from Q, to Q.

Pricel_tof m€i|k Price of milk
per litre (€) per litre (€)
Large
increase in Small S,
demand New increase in
A S» demand S
equilibrium 1

Large

Small decrease
decrease in supply
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. _— D,
H Initial equilibrium equilibrium
: : D1 D1
0 Qi—>Q2 Quantity of milk 0 QO Quantity of milk
bought bought
and sold (litres) and sold (litres)
(a) Price rises, quantity rises (b) Price rises, quantity falls

Example: A Change in Both Supply and Demand (ii) We are now going to look at a slightly different
scenario but with both supply and demand changing together. Assume that forecasters have predicted

a

heatwave for some weeks. We know that the hot weather is likely to increase demand for milk and so

the demand curve will shift to the right. However, sellers’ expectations that sales of milk will increase as

a

result of the forecasts mean that they take steps to expand production of milk. This would lead to a shift

of the supply curve to the right — more milk is now offered for sale at every price. To analyse this particular
combination of events, we again follow our three steps:

1.

N

We determine that both curves must shift. The hot weather affects the demand curve because it alters
the amount of milk that consumers want to buy at any given price. At the same time, the expectations
of producers alter the supply curve for milk because they change the amount that firms want to sell at
any given price.

. Both demand and supply curves shift to the right: Figure 3.11 illustrates these shifts.
. As Figure 3.11 shows, there are three possible outcomes that might result, depending on the relative

size of the demand and supply shifts. In panel (a), where demand increases substantially while supply
rises just a little, the equilibrium price and quantity rises. By contrast, in panel (b), where supply rises
substantially while demand rises just a little, the equilibrium price falls but the equilibrium quantity
rises. In panel (c) the increases in demand and supply are identical and so equilibrium price does not
change. Equilibrium quantity will increase, however. Thus, these events have different effects on the
price of milk although the amount bought and sold in each case is higher. In this instance the effect on
price is ambiguous.
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A Shift in Both Supply and Demand (ii)

Here, again, we observe a simultaneous increase in demand and supply. Here, three outcomes are possible. In panel (a) the equilibrium
price rises from P, to P, and the equilibrium quantity rises from Q, to Q. In panel (b), the equilibrium price falls from P, to P, but the
equilibrium quantity rises from Q, to Q,.. In panel (c), there is no change to the equilibrium price but the equilibrium quantity rises from
Q,t0Q,

1 2

Price of milk Price of milk

S

Py frrseeeseessnssnnsnnssnnsnnnd
P2 ............................ A,
Dy
: D
Q4 Q2 Quantity of milk Q Q2 Quantity of milk
bought and sold bought and sold

(a) (b)

Price of milk

Dy

D

Q Q2 Quantity of milk
bought and sold

Summary We have just seen four examples of how to use demand and supply curves to analyse a change
in equilibrium. Whenever an event shifts the demand curve, the supply curve, or perhaps both curves, you
can use these tools to predict how the event will alter the amount bought and sold in equilibrium and the
price at which the good is bought and sold. Table 3.3 shows the predicted outcome for any combination of
shifts in the two curves. To make sure you understand how to use the tools of supply and demand, pick a
few entries in this table and make sure you can explain to yourself why the table contains the prediction
it does.
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. . P
TABLE 3.3 What Happens to Price and Quantity When Demand or Supply Shifts?

As a test, make sure you can explain each of the entries in this table using a supply and demand diagram.

No change in supply An increase in supply A decrease in supply
No change in demand P same P down P up
Q same Qup Q down
An increase in demand P up P ambiguous P up
Qup Qup Q ambiguous
A decrease in demand P down P down P ambiguous
Q down Q ambiguous Q down

CONCLUSION: HOW PRICES ALLOCATE RESOURCES

This chapter has analysed demand and supply in a single market. Although our discussion has centred
on the market for milk, the lessons learned here apply in most other markets as well. Whenever you go
to a shop to buy something, you are contributing to the demand for that item. Whenever you look for a
job, you are contributing to the supply of labour services. Because demand and supply are such pervasive
economic phenomena, the model of demand and supply is a powerful tool for analysis. We shall be using
this model repeatedly in the following chapters. One of the Ten Principles of Economics discussed in
Chapter 1 is that markets are usually a good way to organize economic activity. Although it is still too early
to judge whether market outcomes are good or bad, in this chapter we have begun to see how markets
work. In any economic system, scarce resources have to be allocated among competing uses. Market
economies harness the forces of demand and supply to serve that end. Demand and supply together
determine the prices of the economy’s many different goods and services; prices in turn are the signals
that guide the allocation of resources.

For example, consider the allocation of property on the beach. Because the amount of this property
is limited, not everyone can enjoy the luxury of living by the beach. Who gets this resource? The answer
is: whoever is willing and able to pay the price. The price of seafront property adjusts until the quantity
of property demanded exactly balances the quantity supplied. Thus, in market economies, prices are the
mechanism for rationing scarce resources.

Similarly, prices determine who produces each good and how much is produced. For instance, consider
farming. Because we need food to survive, it is crucial that some people work on farms. What determines
who is a farmer and who is not? In a free society, there is no government planning agency making this
decision and ensuring an adequate supply of food. Instead, the allocation of workers to farms is based on
the job decisions of millions of workers. This decentralized system works well because these decisions
depend on prices. The prices of food and the wages of farm workers (the price of their labour) adjust to
ensure that enough people choose to be farmers.

If a person had never seen a market economy in action, the whole idea might seem preposterous.
Economies are large groups of people engaged in many interdependent activities. WWhat prevents decent-
ralized decision making from degenerating into chaos? What coordinates the actions of the millions of
people with their varying abilities and desires? What ensures that what needs to get done does in fact
get done? The answer, in a word, is prices. If market economies are guided by an invisible hand, as Adam
Smith famously suggested, then prices are the baton that the invisible hand uses to conduct the economic
orchestra.

SELF TEST Analyse what happens to the market for pizza if the price of tomatoes rises.
Analyse what happens to the market for pasta if the price of potatoes falls.




68 PART 2 SUPPLY AND DEMAND: HOW MARKETS WORK

Markets in Action

We have seen how we can use supply and demand analysis to begin to understand markets.
The real world has examples of markets in action every day. This article highlights an

example of markets in action.

The Market for Cotton

Cotton is a commodity — a tradable
product—whichis used in textiles and
clothing manufacture in particular,
but is also used in the production of
other products such as nets and fil-
ters. There are different qualities of
cotton but it is reasonably homogen-
ous. There are around 90 countries
in the world that produce cotton but
the United States, China and India
account for around half the world’s
supply. There are thousands of cotton
farmers and large numbers of buyers,
and cotton is traded on organized

commodity markets to bring together
buyers and sellers of cotton.

Changes in the price of cotton
presentan excellentwayto see how
markets work in real life. The price
of cotton responds to the changes
in demand for the commodity and
to changes in supply. The supply of
cotton can be dependent on factors
such as the weather but also on
the expectations of farmers about
the future price of cotton which
may influence how much land they
devote to planting cotton.

What might account for these
changes in prices? One of the main
reasons was changes in the supply
of cotton. In the years to 2010, cotton
growers had faced increasing chal-
lenges making cotton farming profit-
able. The amount of land given over
to growing cotton had declined and
so supplies of cotton had been relat-
ively low. In 2010, the weather also
played a part in damaging crops and
as a result there was a shortage of
cotton and this accounted for the rise
in price up to March 2011. How might
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farmers respond to the increased
price? For some farmers it will now
be worthwhile them planting cotton
if the price they get is around €1.50—
€1.60 per pound. Each farmer has to
make an individual decision about
whether to grow cotton but if there
are large numbers of farmers across
the world all making a decision to
devote more land to cotton the result
is going to be more cotton supplied.

A look at cotton stocks shows
that between 2006 and 2009 world
cotton stocks remained fairly
stable at around 60 million bales.
In 2010 stocks dropped to around
48 million bales. Since that time,
however, stocks have risen again

and forecasters were predicting that
world cotton stocks would reach
around 76 million bales in 2013.

The increase in the supply of
cotton has led to prices falling and
those in the industry were not pre-
dicting any fundamental changes in
either supply or demand over the next
two years. Of course, no-one can say
for sure that prices will remain stable
at around 60c per pound. Some of the
estimates for future stocks of cotton
were based on existing acreage
levels devoted to cotton and also on
the assumption that nothing would
happen to cause cotton harvests
to change dramatically. Cotton is a
crop, however, and is subject to pests

Changes in the price of cotton presents an excellent way to see how
markets work in real life. The price of cotton responds to the changes in

demand for the commodity and to changes in supply.

i

and diseases and the vagaries of the
weather. No-one can tell whether the
2013 or 2014 crops might be affected
by drought or flood.

Questions

1 To what extent would you say
that the market for cotton was an
example of perfect competition?
Explain.

2 What makes up the market for
cotton?

3 What signal did price send to
cotton growers following the
rise in cotton prices in the first
quarter of 2011? How might
farmers respond to this sig-
nal and what effect might this
have on the future price of cot-
ton? Explain your answer using
appropriate demand and supply
diagrams.

4 In the article, the principle of
ceteris paribus was implied;
what do you think was assumed
to be held constant? Is this a
reasonable assumption to make
in this instance? Explain.

5 If data are collected which sug-
gests that the amount of land in
cotton-growing regions of the
world devoted to cotton does
not change significantly in the
next five years, how useful is
the model of demand and supply
in predicting price changes in
the cotton market in the future?
Explain.

SUMMARY

@ Economists use the model of supply and demand to ana- demanded rises. Therefore, the demand curve slopes

lyse competitive markets. In a competitive market, there
are many buyers and sellers, each of whom has little or
no influence on the market price.

@ The demand curve shows how the guantity of a good
demanded depends on the price. According to the law
of demand, as the price of a good falls, the quantity

downwards.

In addition to price, other determinants of how much
consumers want to buy include income, the prices of
substitutes and complements, tastes, expectations, the
size and structure of the population and advertising. If
one of these factors changes, the demand curve shifts.
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The supply curve shows how the quantity of a good
supplied depends on the price. According to the law
of supply, as the price of a good rises the quantity
supplied rises. Therefore, the supply curve slopes
upwards.

In addition to price, other determinants of how much
producers want to sell include the price and profit-
ability of goods in production and joint supply, input
prices, technology, expectations, the number of sellers
and natural and social factors. If one of these factors
changes, the supply curve shifts.

The intersection of the supply and demand curves
determines the market equilibrium. At the equilib-
rium price, the quantity demanded equals the quantity
supplied.

The behaviour of buyers and sellers naturally drives
markets towards their equilibrium. When the market
price is above the equilibrium price, there is a surplus of

the good, which causes the market price to fall. When
the market price is below the equilibrium price, there is
a shortage, which causes the market price to rise.

To analyse how any event influences a market, we use
the supply and demand diagram to examine how the
event affects the equilibrium price and quantity. To do
this we follow three steps. First, we decide whether
the event shifts the supply curve or the demand curve
(or both). Second, we decide which direction the curve
shifts. Third, we compare the new equilibrium with the
initial equilibrium.

In market economies, prices are the signals that
guide economic decisions and thereby allocate
scarce resources. For every good in the economy, the
price ensures that supply and demand are in balance.
The equilibrium price then determines how much of the
good buyers choose to purchase and how much sellers
choose to produce.

QUESTIONS FOR REVIEW

1

What is a competitive market? Briefly describe the
types of markets other than perfectly competitive
markets.

What determines the quantity of a good that buyers
demand?

What are the demand schedule and the demand curve,
and how are they related? Why does the demand curve
slope downwards?

Does a change in consumers’ tastes lead to a movement
along the demand curve or a shift in the demand curve?
Does a change in price lead to a movement along the
demand curve or a shift in the demand curve?

Francine’s income declines and, as a result, she buys
more cabbage. Are cabbages an inferior or a normal

good? What happens to Francine’s demand curve for
cabbages?

What determines the quantity of a good that sellers
supply?

What are the supply schedule and the supply curve, and
how are they related? Why does the supply curve slope
upwards?

Does a change in producers’ technology lead to a
movement along the supply curve or a shiftin the supply
curve? Does a change in price lead to a movement
along the supply curve or a shift in the supply curve?

Define the equilibrium of a market. Describe the forces
that move a market toward its equilibrium.

10 Describe the role of prices in market economies.

PROBLEMS AND APPLICATIONS

1

2

Explain each of the following statements using supply
and demand diagrams.

a. Whenthereis a droughtin southern Europe, the price
of soft fruit rises in supermarkets throughout Europe.

b. When a report is published linking a product with
an increased risk of cancer, the price of the product
concerned tends to fall.

c. When conflict breaks out in the Middle East, the
price of petrol in Europe rises and the price of a used
Mercedes falls.

‘An increase in the demand for mozzarella cheese
raises the quantity of mozzarella demanded, but not

the quantity supplied.” Is this statement true or false?
Explain.

Technological advances have reduced the cost of
producing mobile phones. How do you think this
affected the market for mobile phones? For software
used on mobile phones? For landlines?

Using supply and demand diagrams, show the
effect of the following events on the market for
sweatshirts.

a. Adroughtin Egypt damages the cotton crop.
b. The price of leather jackets falls.



c. All universities require students to attend morning
exercise classes in appropriate attire.
d. New knitting machines are invented.

5 Suppose that in the year 2005 the number of births is

temporarily high. How might this baby boom affect the
price of baby-sitting services in 2010 and 2020? (Hint:
5-year-olds need babysitters, whereas 15-year-olds can
be babysitters.)

Think about the market for cigars.

a. Are cigars substitutes or complements for cigarettes?

b. Using a supply and demand diagram, show what
happens in the markets for cigars if the tax on
cigarettes is increased.

c. If policymakers wanted to reduce total tobacco
consumption, what policies could they combine with
the cigarette tax?

The market for pizza has the following demand and
supply schedules:

Quantity Quantity

Price demanded supplied
€4 135 26
5 104 53
6 81 81
7 68 98
8 53 110
9 39 121

Graph the demand and supply curves. What is the
equilibrium price and quantity in this market? If the
actual price in this market were above the equilibrium
price, what would drive the market towards the
equilibrium? If the actual price in this market were
below the equilibrium price, what would drive the
market towards the equilibrium?
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8 Because bacon and eggs are often eaten together, they

are complements.

a. We observe that both the equilibrium price of eggs
and the equilibrium quantity of bacon have risen.
What could be responsible for this pattern — a fall in
the price of chicken feed or a fall in the price of pig
feed? lllustrate and explain your answer.

b. Suppose instead that the equilibrium price of bacon
has risen but the equilibrium quantity of eggs has
fallen. What could be responsible for this pattern —a
rise in the price of chicken feed or a rise in the price
of pig feed? lllustrate and explain your answer.

Suppose that the price of tickets to see your local
football team play at home is determined by market
forces. Currently, the demand and supply schedules are
as follows:

Quantity Quantity

Price demanded supplied
€10 50,000 30,000
20 40,000 30,000
30 30,000 30,000
40 20,000 30,000
50 10,000 30,000

a. Drawthe demand and supply curves. Whatis unusual
about this supply curve? Why might this be true?

b. What are the equilibrium price and quantity of tickets?

c. Your team plans to increase total capacity in its
stadium by 5,000 seats next season. What admission
price should it charge?

10 Market research has revealed the following information

about the market for chocolate bars: Qd = 1,600 — 300p,
and the supply schedule is s = 1,400 + 700p. Calculate
the equilibrium price and quantity in the market for
chocolate bars.
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ELASTICITY AND ITS
APPLICATIONS

he price a firm charges for its products is a vital part of its product positioning — what the product offer

ing is in relation to competitors. We have seen in Chapter 3 how markets are dynamic and that price
acts as a signal to both sellers and buyers; when prices change, the signal is altered and producer and
consumer behaviour changes.

We know from Chapter 3 that the law of demand states that when price rises, demand falls and supply
rises. What we did not discuss in the chapter was how far demand and supply change in response to
changes in price — in other words, how sensitive supply and demand is to a change in prices. When study-
ing how some event or policy affects a market, we discuss not only the direction of the effects but their
magnitude as well. Elasticity is a measure of how much buyers and sellers respond to changes in market
conditions and knowledge of this concept allows us to analyse supply and demand with greater precision.

I elasticity a measure of the responsiveness of quantity demanded or quantity supplied to one of its determinants

THE PRICE ELASTICITY OF DEMAND

Businesses cannot directly control demand. They can seek to influence demand (and do) by utilizing a var-
iety of strategies and tactics but ultimately the consumer decides whether to buy a product or not. One
important way in which consumer behaviour can be influenced is through a firm changing the prices of
its goods (many firms do have some control over the price they can charge although as we have seen, in
perfectly competitive markets this is not the case as the firm is a price taker). An understanding of the
price elasticity of demand is important in anticipating the likely effects of changes in price on demand.

The Price Elasticity of Demand and its Determinants

The law of demand states that a fall in the price of a good raises the quantity demanded. The price
elasticity of demand measures how much the quantity demanded responds to a change in price.
Demand for a good is said to be elastic or price sensitive if the quantity demanded responds substan-
tially to changes in the price. Demand is said to be inelastic or price insensitive if the quantity demanded
responds only slightly to changes in the price.

price elasticity of demand a measure of how much the quantity demanded of a good responds to a change in the price
of that good, computed as the percentage change in quantity demanded divided by the percentage change in price

The price elasticity of demand for any good measures how willing consumers are to move away from
the good as its price rises. Thus, the elasticity reflects the many economic, social and psychological forces
that influence consumer tastes. Based on experience, however, we can state some general rules about
what determines the price elasticity of demand.
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Availability of Close Substitutes Goods with close substitutes tend to have more elastic demand
because it is easier for consumers to switch from that good to others. For example, butter and margarine
are easily substitutable. A relatively small increase in the price of butter, assuming the price of margarine
is held fixed, causes the quantity of butter sold to fall by a relatively large amount. As a general rule, the
closer the substitute the more price elastic the good is because it is easier for consumers to switch from
one to the other. By contrast, because eggs are a food without a close substitute, the demand for eggs is
less price elastic than the demand for butter.

Necessities versus Luxuries Necessities tend to have relatively inelastic demands, whereas luxuries
have relatively elastic demands. People use gas and electricity to heat their homes and cook their food.
If the price of gas and electricity rose together, people would not demand dramatically less of them. They
might try and be more energy-efficient and reduce their demand a little, but they would still need hot food
and warm homes. By contrast, when the price of sailing dinghies rises, the quantity of sailing dinghies
sold demanded falls substantially. The reason is that most people view hot food and warm homes as
necessities and a sailing dinghy as a luxury. Of course, whether a good is a necessity or a luxury depends
not on the intrinsic properties of the good but on the preferences of the buyer. For an avid sailor with little
concern over health issues, sailing dinghies might be a necessity with inelastic demand, and hot food and
a warm place to sleep less of a necessity with a more elastic demand.

Definition of the Market The elasticity of demand in any market depends on how we draw the bound-
aries of the market. Narrowly defined markets tend to have more elastic demand than broadly defined
markets, because it is easier to find close substitutes for narrowly defined goods. For example, food,
a broad category, has a fairly inelastic demand because there are no good substitutes for food. Ice cream,
a narrower category, has a more elastic demand because it is easy to substitute other desserts for ice
cream. Vanilla ice cream, a very narrow category, has a very elastic demand because other flavours of ice
cream are almost perfect substitutes for vanilla.

Proportion of Income Devoted to the Product Some products have a relatively high price and take
a larger proportion of income than others. Buying a new suite of furniture for a lounge, for example,
tends to take up a large amount of income whereas buying an ice cream might account for only a tiny
proportion of income. If the price of a three-piece suite rises by 10 per cent, therefore, this is likely to
have a greater effect on demand for this furniture than a similar 10 per cent increase in the price of an
ice cream. The higher the proportion of income devoted to the product the greater the price elasticity
is likely to be.

Time Horizon Goods tend to have more elastic demand over longer time horizons. When the price of
petrol rises, the quantity of petrol demanded falls only slightly in the first few months. Over time, however,
people buy more fuel-efficient cars, switch to public transport and move closer to where they work. Within
several years, the quantity of petrol demanded falls more substantially. Similarly, if the price of a unit of
electricity rises much above an equivalent energy unit of gas, demand may fall only slightly in the short run
because many people already have electric cookers or electric heating appliances installed in their homes
and cannot easily switch. If the price difference persists over several years, however, people may find it
worth their while to replace their old electric heating and cooking appliances with new gas appliances and
the demand for electricity will fall.

Computing the Price Elasticity of Demand

Now that we have discussed the price elasticity of demand in general terms, let’s be more precise about
how it is measured. Economists compute the price elasticity of demand as the percentage change in the
quantity demanded divided by the percentage change in the price. That is:

Percentage change in quantity demanded
Percentage change in price

Price elasticity of demand =
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For example, suppose that a 10 per cent increase in the price of a packet of breakfast cereal causes the
amount bought to fall by 20 per cent. Because the quantity demanded of a good is negatively related to
its price, the percentage change in quantity will always have the opposite sign to the percentage change
in price. In this example, the percentage change in price is a positive 10 per cent (reflecting an increase),
and the percentage change in quantity demanded is a negative 20 per cent (reflecting a decrease). For
this reason, price elasticities of demand are sometimes reported as negative numbers. In this book we
follow the common practice of dropping the minus sign and reporting all price elasticities as positive num-
bers. (Mathematicians call this the absolute value.) With this convention, a larger price elasticity implies a
greater responsiveness of quantity demanded to price.

Using this convention we calculate the elasticity of demand as:

20%
10%

Price elasticity of demand = =2

In this example, the price elasticity is 2, reflecting that the change in the quantity demanded is proportion-
ately twice as large as the change in the price.

Elasticity can have a value which lies between 0 and infinity. Between 0 and 1, elasticity is said to
be inelastic, that is the percentage change in quantity demanded is less than the percentage change in
price. If elasticity is greater than 1 it said to be elastic — the percentage change in quantity demanded
is greater than the percentage change in price. If the percentage change in quantity demanded is the
same as the percentage change in price then the elasticity is equal to 1 and is called unit or unitary
elasticity.

We have and will use the term ‘relatively’ elastic or inelastic throughout our analysis. The use of this
term is important. We can look at a goods, for example, both of which are classed as ‘inelastic’ but where
one is more inelastic than the other. If we are comparing good x, which has a price elasticity of 0.2, and
good y, which has an elasticity of 0.5, then both are price inelastic but good y is more price elastic by
comparison. As with so much of economics, careful use of terminology is important in conveying a clear
understanding.

The calculation method described above is relatively simple. You will probably find that the institution
you are studying in covers a more detailed method of calculating elasticity. In this next section we will
describe two such methods, the midpoint or arc elasticity of demand and point elasticity of demand.
Some institutions may focus on only one of these methods in which case you can (if you wish) skip the
method below which your institution does not cover.

Using the Midpoint (Arc Elasticity of Demand) Method

If you try calculating the price elasticity of demand between two points on a demand curve, you will
quickly notice an annoying problem: the elasticity from point A to point B seems different from the elasti-
city from point B to point A. For example, consider these numbers:

Point A: Price = €4 Quantity = 120
Point B: Price = €6 Quantity = 80

The standard way to compute a percentage change is to divide the change by the initial level and multiply
by 100. Going from point A to point B, the price rises by 50 per cent, and the quantity falls by 33 per cent,
indicating that the price elasticity of demand is 33/50 or 0.66. By contrast, going from point B to point A,
the price falls by 33 per cent, and the quantity rises by 50 per cent, indicating that the price elasticity of
demand is 50/33 or 1.5.

One way to avoid this problem is to use the midpoint method for calculating elasticities. The midpoint
method computes a percentage change by dividing the change by the midpoint (or average) of the ini-
tial and final levels. For instance, €5 is the midpoint of €4 and €6. Therefore, according to the midpoint
method, a change from €4 to €6 is considered a 40 per cent rise, because (6 — 4)/5 x 100 = 40. Similarly,
a change from €6 to €4 is considered a 40 per cent fall.
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Because the midpoint method gives the same answer regardless of the direction of change, it is often
used when calculating the price elasticity of demand between two points. In our example, the midpoint
between point A and point B is:

Midpoint: Price = €5, Quantity = 100

According to the midpoint method, when going from point A to point B, the price rises by 40 per cent, and
the quantity falls by 40 per cent. Similarly, when going from point B to point A, the price falls by 40 per cent,
and the quantity rises by 40 per cent. In both directions, the price elasticity of demand equals 1.

We can express the midpoint method with the following formula for the price elasticity of demand
between two points, denoted (Q,, P,) and (Q,, P,):

@, - Q)/I(Q, + Q)/2]
(P, - P)I(P,+ P)/2]

Price elasticity of demand =

The numerator is the proportionate change in quantity computed using the midpoint method, and the
denominator is the proportionate change in price computed using the midpoint method.

Using the Point Elasticity of Demand Method

Rather than measuring elasticity between two points on the demand curve, point elasticity of demand
measures elasticity at a particular point on the demand curve. Let us take our general formula for price
elasticity given by:

%AQd
%AP

Price elasticity of demand =

To calculate the percentage change in quantity demanded and the percentage change in price we use the
following formulas:

AQd
Percentage change in quantity demanded = Q—C; x 100

And
. . AP
Percentage change in price = 3 x 100

We can substitute these two formulas into our elasticity formula to get:

AQd
Price elasticity of demand = i / AP
Qd P

This can in turn be re-arranged to give:

P AQd

Price elasticity of demand = — x 1
Qd AP

The slope of the demand curve is given by:

Slope = AP
AQd
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. AQd . ) . -
The ratio AP is the reciprocal of the slope of the demand curve. So the formula for the price elasticity

of demand can also be written as:

Price elasticity of demand = P X 1 2)
Qd AP

AQd

Using either equation 1 or equation 2 will lead to the same answer (the difference will be taking into
account the negative sign, which as we have seen can be dropped when we are referring to absolute
numbers).

Using calculus we get the following formula:

d,
Price elasticity of demand = % x —

P

This considers the change in quantity and the change in price as the ratio tends to the limit, in other words
how quantity demanded responds to an infinitesimally small change in price.

The Variety of Demand Curves

Because the price elasticity of demand measures how much quantity demanded responds to changes in
the price, it is closely related to the slope of the demand curve. The following heuristic (rule of thumb),
is a useful guide: the flatter the demand curve that passes through a given point, the greater the price
elasticity of demand. The steeper the demand curve that passes through a given point, the smaller the
price elasticity of demand.

Figure 4.1 shows five cases, each of which uses the same scale on each axis. This is an important point to
remember because simply looking at a graph and the shape of the curve without recognizing the scale can
result in incorrect conclusions about elasticity. In the extreme case of a zero elasticity shown in panel (a),
demand is perfectly inelastic, and the demand curve is vertical. In this case, regardless of the price, the
quantity demanded stays the same. Panels (b), (c) and (d) present demand curves that are flatter and
flatter, and represent greater degrees of elasticity. At the opposite extreme shown in panel (e), demand is
perfectly elastic. This occurs as the price elasticity of demand approaches infinity and the demand curve
becomes horizontal, reflecting the fact that very small changes in the price lead to huge changes in the
quantity demanded.

Total Expenditure, Total Revenue and the Price Elasticity of Demand

When studying changes in demand in a market, we are interested in the amount paid by buyers of the
good which will in turn represent the total revenue that sellers receive. Total expenditure is given by
the total amount bought multiplied by the price paid. We can show total expenditure graphically, as in
Figure 4.2.The height of the box under the demand curve is P and the width is Q. The area of this box,
Px Q, equals the total expenditure in this market. In Figure 4.2, where P= €4 and Q = 100, total expendit-
ure is €4 x 100 or €400.

I total expenditure the amount paid by buyers, computed as the price of the good times the quantity purchased



FIGURE 4.1

The Price Elasticity of Demand
The steepness of the demand curve indicates the price elasticity of demand (assuming the scale used on the axes are the same). Note
that all percentage changes are calculated using the midpoint method.
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(a) Perfectly inelastic demand: Elasticity equals 0

Price Price
Demand

€5 €5

A A

4 / 4

1. An 1. A22%
increase increase

in price ... in price ...

0 190 Quantity 0

2.... leaves the quantity demanded unchanged. 2.

(c) Unit elastic demand: Elasticity equals 1

Price Price
€i €f
/ 4 \ / 4
1. A22% Demand 1. A22%
increase ; increase
in price ... in price ...
0 807—1 00 Quantity 0
2.... leads to a 22% decrease in quantity demanded. 2...

(b) Inelastic demand: Elasticity is less than 1

\
\ Demand

90100 Quantity

. leads to an 11% decrease in quantity demanded.

(d) Elastic demand: Elasticity is greater than 1

Demand

50 Tmo Quantity

. leads to a 67% decrease in quantity demanded.

(e) Perfectly elastic demand: Elasticity equals infinity

Price
1. At any price
— above €4, quantity
demanded is zero.
€4 Demand
1. At exactly €4,
consumers will
buy any quantity.
0 Quantity

3. At a price below €4,
quantity demanded is infinite.
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Total Expenditure

The total amount paid by buyers, and received as
expenditure by sellers, equals the area of the box
under the demand curve, P x Q. Here, at a price of €4,
the quantity demanded is 100, and total expenditure
is €400. €

Price

Demand

4
p PxQ = €400
(expenditure)

0

190 Quantity

For businesses, having some understanding of the price elasticity of demand is important in
decision making. If a firm is thinking of changing price how will the demand for its product react?
The firm knows that there is an inverse relationship between price and demand but the effect on its
revenue will be dependent on the price elasticity of demand. It is entirely possible that a firm could
reduce its price and increase total revenue. Equally, a firm could raise price and find its total revenue
falling. At first glance this might sound counterintuitive but it all depends on the price elasticity of
demand for the product.

If demand is inelastic, as in Figure 4.3, then an increase in the price causes an increase in total expendit-
ure. Here an increase in price from €1 to €3 causes the quantity demanded to fall from 100 to 80, and
so total expenditure rises from €100 to €240. An increase in price raises P x Q because the fall in Q is
proportionately smaller than the rise in P

We obtain the opposite result if demand is elastic: an increase in the price causes a decrease in total
expenditure. In Figure 4.4, for instance, when the price rises from €4 to €5, the quantity demanded falls
from 50 to 20, and so total expenditure falls from €200 to €100. Because demand is elastic, the reduction
in the quantity demanded is so great that it more than offsets the increase in the price. That is, an increase
in price reduces P x Q because the fall in Q is proportionately greater than the rise in P

Although the examples in these two figures are extreme, they illustrate a general rule:

e \When demand is inelastic (a price elasticity less than 1), price and total expenditure move in the same
direction.

e \When demand is elastic (a price elasticity greater than 1), price and total expenditure move in opposite
directions.

e If demand is unit elastic (a price elasticity exactly equal to 1), total expenditure remains constant when
the price changes.

Economists have attempted to place some estimates on the price elasticity of demand for certain goods —
these do vary depending on which source you are looking at and the methods used by the researcher but
Table 4.1 provides a summary of some of these estimates.
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FIGURE 4.3

How Total Expenditure Changes When Price Changes: Inelastic Demand

With an inelastic demand curve, an increase in the price leads to a decrease in quantity demanded that is proportionately smaller.
Therefore, total expenditure (the product of price and quantity) increases. Here, an increase in the price from €1 to €3 causes the
quantity demanded to fall from 100 to 80, and total expenditure rises from € 100 to €240.

Price Price

€3 e

Expenditure = €240
€1 ........................................................

Expenditure = €100

:\ Demand Demand

0 100

Quantity 0 80 Quantity

FIGURE 4.4

How Total Expenditure Changes When Price Changes: Elastic Demand

With an elastic demand curve, an increase in the price leads to a decrease in quantity demanded that is proportionately larger.

Therefore, total expenditure (the product of price and quantity) decreases. Here, an increase in the price from €4 to €5 causes the
quantity demanded to fall from 50 to 20, so total expenditure falls from €200 to €100.

Price Price

Demand

Expenditure = €200

Quantity

Expenditure = €100

Demand

0

20

Quantity
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TABLE 4.1 Estimates of the Price Elasticity of Demand for a Selection of Goods

Product Price Elasticity of Demand
Tobacco 0.4
Milk 0.3
Wine 0.6
Shoes 0.7
Cars 1.9
Particular brand of car 4.0
Movies 0.9
Entertainment 1.4
Furniture 3.04
Fuel 0.4
Bread 0.25

Elasticity and Total Expenditure along a Linear Demand Curve

Demand curves can be linear (straight) or can be curvilinear (curved). The elasticity at any point along a
demand curve will depend on the shape of the demand curve. A linear demand curve has a constant
slope. Recall that slope is defined as ‘rise-overrun’, which here is the ratio of the change in price (‘rise’)
to the change in quantity (‘run’). The slope of the demand curve in Figure 4.5 is constant because each €1
increase in price causes the same 2-unit decrease in the quantity demanded.

Elasticity of a Linear Demand Curve

The slope of a linear demand curve is constant, but its elasticity is not. The demand schedule in the table was used to calculate
the price elasticity of demand by the midpoint method. At points with a low price and high quantity, the demand curve is inelastic.
At points with a high price and low quantity, the demand curve is elastic.

Total revenue Per cent change Per cent change Price Quantity
Price Quantity (Price x Quantity) in price in quantity elasticity description
€7 0 €0 15 200 13.0 Elastic
6 2 12 18 67 3.7 Elastic
5 4 20 22 40 1.8 Elastic
4 6 24 29 29 1.0 Unit elastic
3 8 24 40 22 0.6 Inelastic
2 10 20 67 18 0.3 Inelastic
1 12 12 200 15 0.1 Inelastic
0 14 0
Price
Elasticity is
€76

larger
than 1.

6 .....
5 ...........
: : Elasticity is
S R e : smaller
N than 1.
gloi i N an
3 S

0 2 4 6 8 10 12 14
Quantity
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Even though the slope of a linear demand curve is constant, the elasticity is not. The reason is that the
slope is the ratio of changes in the two variables, whereas the elasticity is the ratio of percentage changes
in the two variables. You can see this by looking at the table in Figure 4.5, which shows the demand sched-
ule for the linear demand curve in the graph. The table uses the midpoint method to calculate the price
elasticity of demand. At points with a low price and high quantity, the demand curve is inelastic. At points
with a high price and low quantity, the demand curve is elastic.

The table also presents total expenditure at each point on the demand curve. These numbers illustrate
the relationship between total expenditure and elasticity. When the price is €1, for instance, demand is
inelastic and a price increase to €2 raises total expenditure. When the price is €5, demand is elastic, and
a price increase to €6 reduces total expenditure. Between €3 and €4, demand is exactly unit elastic and
total expenditure is the same at these two prices.

OTHER DEMAND ELASTICITIES

In addition to the price elasticity of demand, economists also use other elasticities to describe the beha-
viour of buyers in a market.

The Income Elasticity of Demand

The income elasticity of demand measures how the quantity demanded changes as consumer income
changes. It is calculated as the percentage change in quantity demanded divided by the percentage
change in income. That is:

Percentage change in quantity demanded

Income elasticity of demand = —
Percentage change in income

income elasticity of demand a measure of how much the quantity demanded of a good responds to a change in
consumers’ income, computed as the percentage change in quantity demanded divided by the percentage change in income

Most goods are normal goods: higher income raises quantity demanded. Because quantity demanded
and income change in the same direction, normal goods have positive income elasticities. A few goods,
such as bus rides, are inferior goods: higher income lowers the quantity demanded. Because quantity
demanded and income move in opposite directions, inferior goods have negative income elasticities.

Even among normal goods, income elasticities vary substantially in size. Necessities, such as food and
clothing, tend to have small income elasticities because consumers, regardless of how low their incomes,
choose to buy some of these goods. Luxuries, such as caviar and diamonds, tend to have high income elast-
icities because consumers feel that they can do without these goods altogether if their income is too low.

The Cross-Price Elasticity of Demand

The cross-price elasticity of demand measures how the quantity demanded of one good changes as
the price of another good changes. It is calculated as the percentage change in quantity demanded of
good 1 divided by the percentage change in the price of good 2. That is:

Percentage change in quantity demanded of good 1

Cross-price elasticity of demand = - -
Percentage change in the price of good 2

cross-price elasticity of demand a measure of how much the quantity demanded of one good responds to a change
in the price of another good, computed as the percentage change in quantity demanded of the first good divided by the
percentage change in the price of the second good
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Demand for Seafood in China

At the time of writing there is still a significant proportion of the Chinese population who live in abject
poverty, However, rapid economic growth in China in the past 20 years has meant that there is now a
population group who are becoming increasingly wealthy in that their incomes are rising. When incomes
rise, people are able to purchase more goods and services, and this can have an effect on some industries
more than others.

The effect will be dependent on the income elasticity of demand. Rabobank, a cooperative financial
services provider, estimates that the income elasticity of demand for fish in China is much higher than
for meat and as incomes rise this has implications for those in the fishing industry. There will be firms
in China involved in catching and processing fish, of course, but there may also be opportunities for
firms in other countries to boost exports of fish to China. The ability of China to satisfy the growing
demand for fish is likely to be constrained by the amount of resources available to satisfy the grow-
ing demand — in other words, the price elasticity of supply is relatively inelastic in the short run. This
leaves gaps in the market which can be satisfied by exporters. For example, Rabobank reports that
European exports of Atlantic salmon have risen from extremely low levels to in excess of 12,000 tonnes
since 2000 and the total seafood export market to China could be worth around €15.7 billion by 2020. If
income elasticity of demand was much lower then the opportunities for fish exporters in Europe would
be much less.

Fish farms like this in China
may help to meet some of
the rising demand for fish
in the country but the price
elasticity of supply of fish in
the short run is likely to be
inelastic.

Whether the cross-price elasticity is a positive or negative number depends on whether the two goods
are substitutes or complements. Substitutes are goods that are typically used in place of one another,
such as beef steak and Wiener schnitzel. An increase in the price of beef steak induces people to eat
Wiener schnitzel instead. Because the price of beef steak and the quantity of Wiener schnitzel demanded
move in the same direction, the cross-price elasticity is positive. Conversely, complements are goods
that are typically used together, such as computers and software. In this case, the cross-price elasticity is
negative, indicating that an increase in the price of computers reduces the quantity of software deman-
ded. As with price elasticity of demand, cross-price elasticity may increase over time: a change in the
price of electricity will have little effect on demand for gas in the short run but much stronger effects over
several years.

SELF TEST Define the price elasticity of demand. ® Explain the relationship between total expenditure and
the price elasticity of demand.
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PRICE ELASTICITY OF SUPPLY

When we introduced supply in Chapter 3, we noted that producers of a good offer to sell more of it
when the price of the good rises, when their input prices fall or when their technology improves. To turn
from qualitative to quantitative statements about quantity supplied, we once again turn to the concept of
elasticity.

The Price Elasticity of Supply and its Determinants

The law of supply states that higher prices raise the quantity supplied. The price elasticity of supply measures
how much the quantity supplied responds to changes in the price. Supply of a good is said to be elastic (or price
sensitive) if the quantity supplied responds substantially to changes in the price. Supply is said to be inelastic
(or price insensitive) if the quantity supplied responds only slightly to changes in the price.

price elasticity of supply a measure of how much the quantity supplied of a good responds to a change in the price of
that good, computed as the percentage change in quantity supplied divided by the percentage change in price

The price elasticity of supply depends on the flexibility of sellers to change the amount of the good they
produce. For example, seafront property has an inelastic supply because it is almost impossible to pro-
duce more of it quickly — supply is not very sensitive to changes in price. By contrast, manufactured goods,
such as books, cars and television sets, have relatively elastic supplies because the firms that produce
them can run their factories longer in response to a higher price — supply is sensitive to changes in price.

Elasticity can take any value greater than or equal to 0. The closer to 0 the more inelastic, and the closer
to infinity the more elastic.

The Determinants of Price Elasticity of Supply

The Time Period In most markets, a key determinant of the price elasticity of supply is the time period
being considered. Supply is usually more elastic in the long run than in the short run. We can further dis-
tinguish between the short run and the very short run. Over very short periods of time, firms may find it
impossible to respond to a change in price by changing output. In the short run firms cannot easily change
the size of their factories or productive capacity to make more or less of a good but may have some flexib-
ility. For example, it might take a month to employ new labour but after that time some increase in output
can be accommodated. Overall, in the short run, the quantity supplied is not very responsive to the price.
By contrast, over longer periods, firms can build new factories or close old ones, hire new staff, and buy in
more capital and equipment. In addition, new firms can enter a market and old firms can shut down. Thus,
in the long run, the quantity supplied can respond substantially to price changes.

Productive Capacity Most businesses, in the short run, will have a finite capacity — an upper limit to the
amount that they can produce at any one time determined by the amount of factor inputs they possess.
How far they are using this capacity depends, in turn, on the state of the economy. In periods of strong
economic growth, firms may be operating at or near full capacity. If demand is rising for the product they
produce and prices are rising, it may be difficult for the firm to expand output to meet this new demand
and so supply may be inelastic.

When the economy is growing slowly or is contracting, some firms may find they have to cut back
output and may only be operating at 60 per cent of full capacity. In this situation, if demand later increased
and prices started to rise, it may be much easier for the firm to expand output relatively quickly and so
supply would be more elastic.

The Size of the Firm/Industry Itis possible that as a general rule, supply may be more elastic in smaller firms
or industries than in larger ones. For example, consider a small independent furniture manufacturer. Demand
for its products may rise and in response the firm may be able to buy in raw materials (wood, for example),
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to meet this increase in demand. Whilst the firm will incur a cost in buying in this timber, it is unlikely that
the unit cost for the material will increase. Compare this to a situation where a steel manufacturer increases
its purchase of raw materials (iron ore, for example). Buying large quantities of iron ore on global commodity
markets can drive up unit price and, by association, unit costs.

A study of the coffee industry in Papua New Guinea' found that the price elasticity of supply of small-
holders was around 0.23 whereas that for large estates was much more inelastic at 0.04. The study sug-
gested that these figures compared well to estimates derived in previous studies.

The response of supply to changes in price in large firms/industries, therefore, may be less elastic than
in smaller firms/industries. This is also related to the number of firms in the industry — the more firms there
are in the industry the easier it is to increase supply, ceteris paribus.

The Mobility of Factors of Production Consider a farmer whose land is currently devoted to producing
wheat. A sharp rise in the price of rape seed might encourage the farmer to switch use of land from wheat
to rape seed relatively easily. The mobility of the factor of production land, in this case, is relatively high
and so supply of rape seed may be relatively elastic.

A number of multinational firms that have plants in different parts of the world now build each plant to
be identical. What this means is that if there is disruption to one plant the firm can more easily transfer
operations to another plant elsewhere and continue production ‘seamlessly’. Car manufacturers provide
another example of this interchangeability of parts and operations. The chassis, for example, may be
identical across a range of branded car models. This is the case with some Audi, Volkswagen, Seat and
Skoda models. This means that the supply may be more elastic as a result.

Compare this to the supply of highly skilled oncology consultants. An increase in the wages of oncology
consultants (suggesting a shortage exists) will not mean that a renal consultant or other doctors can sud-
denly switch to take advantage of the higher wages and increase the supply of oncology consultants. In
this example, the mobility of labour to switch between different uses is limited and so the supply of these
specialist consultants is likely to be relatively inelastic.

Ease of Storing Stock/Inventory In some firms, stocks can be built up to enable the firm to respond
more flexibly to changes in prices. In industries where inventory build-up is relatively easy and cheap, the
price elasticity of supply is more elastic than in industries where it is much harder to do this. Consider the
fresh fruit industry, for example. Storing fresh fruit is not easy because it is perishable and so the price
elasticity of supply in this industry may be more inelastic.

Table 4.2 presents some estimates of the price elasticity of supply.

TABLE 4.2 Estimates of Price Elasticity of Supply

Good Price Elasticity of Supply Estimate
Public transport in Sweden 0.44 to 0.64
Labour in South Africa 0.35t0 1.75
Beef
e Zimbabwe 2.0
¢ Brazil 0.11 to 0.56
e Argentina 0.67 to 0.96
Corn (short run in US) 0.96
Housing, long-run in selected Dallas: 38.6

US cities

San Francisco: 2.4
New Orleans: 0.9

St. Louis: 8.1
Uranium 2.3t03.3
Recycled aluminium 0.5
Oysters 1.64 to 2.00
Retail store space 3.2
Natural gas (short-run) 0.5

Thttp://www.une.edu.au/bepp/working-papers/ag-res-econ/occasional-papers/agecop3.pdf
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Computing the Price Elasticity of Supply

Computing the price elasticity of supply is similar to the process we adopted for calculating the price
elasticity of demand and the two methods of calculating price elasticity of demand, the midpoint or arc
method and the point elasticity method also applies to supply.

The price elasticity of supply is the percentage change in the quantity supplied divided by the percent-
age change in the price. That is:

Percentage change in quantity supplied

Price elasticity of supply = - -
Percentage change in price

For example, suppose that a 10 per cent increase in the price of bicycles causes the amount of bicycles
supplied to the market to rise by 15 per cent. We calculate the elasticity of supply as:

15
1

Price elasticity of supply = o
Price elasticity of supply = 1.5

In this example, the elasticity of 1.5 reflects the fact that the quantity supplied moves proportionately one
and a half times as much as the price.

The Midpoint (Arc) Method of Calculating Percentage Changes and Elasticities

As with the price elasticity of demand, we use the midpoint method with the following formula for the
price elasticity of supply between two points, denoted (Q,, P,) and (Q,, P,):

Q,-Q)(Q,+ Q)2

(P, - PP, + P)/2)

Price elasticity of supply =

The numerator is the percentage change in quantity supplied computed using the midpoint method, and
the denominator is the percentage change in price computed using the midpoint method.

For example, suppose that an increase in the price of milk from €2.85 to €3.15 a litre raises the amount
that dairy farmers produce from 90,000 to 110,000 litres per month. Using the midpoint method, we cal-
culate the percentage change in price as:

Percentage change in price = (3.15 — 2.85)/3.00 x 100 = 10 per cent
Similarly, we calculate the percentage change in quantity supplied as:
Percentage change in quantity supplied = (110,000 — 90,000)/100,000 x 100 = 20 per cent
In this case, the price elasticity of supply is:

20%
10%

Price elasticity of supply =

In this example, the elasticity of 2 reflects the fact that the quantity supplied moves proportionately twice
as much as the price.

Point Elasticity of Supply Method

As with point elasticity of demand, point elasticity of supply measures elasticity at a particular point on
the supply curve. Exactly the same principles apply as with point elasticity of demand so the formula for
point elasticity of supply is given by:

%AQs

Price elasticity of supply = Yonp
(o]
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Let us look at an example:
Given the supply function, Qs = -2 + 5p, if price changes by 1, quantity supplied will change by 5.

. AQs ) S ) 5
The ratio, AP (the reciprocal of the slope, remember) in this case will be 7= B.
Using calculus we get the following formula:

. . P dQs
Price elasticity of demand = — x —
Qs d

P

This considers the change in quantity supplied and the change in price as the ratio tends to the limit, in
other words how quantity supplied responds to an infinitesimally small change in price.

The Variety of Supply Curves

Because the price elasticity of supply measures the responsiveness of quantity supplied to the price,
it is reflected in the appearance of the supply curve (again, assuming we are using similar scales on
the axes of diagrams being used). Figure 4.6 shows five cases. In the extreme case of a zero elasticity,
as shown in panel (a), supply is perfectly inelastic and the supply curve is vertical. In this case, the
quantity supplied is the same regardless of the price. In panels (b), (c) and (d) the supply curves are
increasingly flatter associated with increasing price elasticity, which shows that the quantity supplied
responds more to changes in the price. At the opposite extreme, shown in panel (e), supply is perfectly
elastic. This occurs as the price elasticity of supply approaches infinity and the supply curve becomes
horizontal, meaning that very small changes in the price lead to very large changes in the quantity
supplied.

In some markets, the elasticity of supply is not constant but varies over the supply curve. Figure 4.7
shows a typical case for an industry in which firms have factories with a limited capacity for produc-
tion. For low levels of quantity supplied, the elasticity of supply is high, indicating that firms respond
substantially to changes in the price. In this region, firms have capacity for production that is not being
used, such as buildings and machinery sitting idle for all or part of the day. Small increases in price
make it profitable for firms to begin using this idle capacity. As the quantity supplied rises, firms begin
to reach capacity. Once capacity is fully used, increasing production further requires the construction of
new factories. To induce firms to incur this extra expense, the price must rise substantially, so supply
becomes less elastic.

Figure 4.7 presents a numerical example of this phenomenon. In each case below we have used the
midpoint method and the numbers have been rounded for convenience. When the price rises from €3 to
€4 (a 29 per cent increase, according to the midpoint method), the quantity supplied rises from 100 to
200 (a 67 per cent increase). Because quantity supplied moves proportionately more than the price, the
supply curve has elasticity greater than 1. By contrast, when the price rises from €12 to €15 (a 22 per cent
increase), the quantity supplied rises from 500 to 525 (a 5 per cent increase). In this case, quantity supplied
moves proportionately less than the price, so the elasticity is less than 1.

SELF TEST Define the price elasticity of supply. ® Explain why the price elasticity of supply might be different
in the long run from in the short run.
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FIGURE 4.6

The Price Elasticity of Supply
The price elasticity of supply determines whether the supply curve is steep or flat (assuming that the scale used for the axes is the
same). Note that all percentage changes are calculated using the midpoint method.

(a) Perfectly inelastic supply: Elasticity equals O (b) Inelastic supply: Elasticity is less than 1
Price Supply Price
Supply
€i €i
/ 4 / 4
1. An 1. A22%
increase increase
in price ... in price ...
0 100 Quantity 0 100‘/_> 110 Quantity
2. ... leaves the quantity supplied unchanged. 2. ... leads to a 10% increase in quantity supplied.
(c) Unit elastic supply: Elasticity equals 1 (d) Elastic supply: Elasticity is greater than 1
Price Price
Supply Supply
€i €?
4 /4
1. A22% 1. A22%
increase increase
in price ... in price ...
0 Y, 100>125 Quantity 0 100 —\> 200 Quantity
2. ... leads to a 22% increase in quantity supplied. 2. ... leads to a 67% increase in quantity supplied.

(e) Perfectly elastic supply: Elasticity equals infinity

Price

1. At any price

above €4, quantity

supplied is infinite.

€4 Supply
2. At exactly €4,
producers will
supply any quantity.
0 Quantity

3. At a price below €4,
quantity supplied is zero.
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FIGURE 4.7

How the Price Elasticity of Supply Can Vary
Because firms often have a maximum capacity for
production, the elasticity of supply may be very high at
low levels of quantity supplied and very low at high levels
of quantity supplied. Here, an increase in price from €3

to €4 increases the quantity supplied from 100 to 200.
Because the increase in quantity supplied of 67 per cent
(computed using the midpoint method) is larger than the
increase in price of 29 per cent, the supply curve is elastic
in this range. By contrast, when the price rises from €12
to €15, the quantity supplied rises only from 500 to 525.
Because the increase in quantity supplied of 5 per cent is
smaller than the increase in price of 22 per cent, the supply
curve is inelastic in this range.

Price
€15

12

Elasticity is small
(less than 1).

/

Elasticity is large
(greater than 1).

100 200

500 525 Quantity

Total Revenue and the Price Elasticity of Supply

When studying changes in supply in a market we are often interested in the resulting changes in the
total revenue received by producers. In any market, total revenue received by sellers is P x Q, the
price of the good times the quantity of the good sold. This is highlighted in Figure 4.8, which shows
an upward sloping supply curve with an assumed price of €5 and a supply of 100 units. The height
of the box under the demand curve is P and the width is Q. The area of this box, P x Q, equals the
total revenue received in this market. In Figure 4.8, where P = €5 and Q = 100, total expenditure is

€5 x 100 or €500.

I total revenue the amount received by sellers of a good, computed as the price of the good times the quantity sold

FIGURE 4.8

The Supply Curve and Total Revenue

supplied is 100 and the total revenue is €500.

The total amount received by sellers equals the area of the box
under the supply curve, Px Q. Here, at a price of €5, the quantity

Price
Supply
€5
P x Q = €500
(Total revenue)
0 100

Quantity




CHAPTER 4 ELASTICITY AND ITS APPLICATIONS

How does total revenue change as one moves along the supply curve? The answer depends on the
price elasticity of supply. If supply is inelastic, as in Figure 4.9, then an increase in the price which is pro-
portionately larger causes an increase in total revenue. Here, an increase in price from €4 to €5 causes the
quantity supplied to rise only from 80 to 100, and so total revenue rises from €320 to €500 (assuming the
form sold the additional supply).

89

FIGURE 4.9

How Total Revenue Changes When Price Changes: Inelastic Supply

With an inelastic supply curve, an increase in the price leads to an increase in quantity supplied that is proportionately smaller.
Therefore, total revenue (the product of price and quantity) increases. Here, an increase in the price from €4 to €5 causes the quantity
supplied to rise from 80 to 100, and total revenue rises from €320 to €500.

Price Price

Supply Supply

Revenue = €500
Revenue = €320

€5

€4
I

0 80 Quantity 0 100 Quantity

If supply is elastic then a similar increase in price brings about a much larger than proportionate increase
in supply. In Figure 4.10, we assume a price of €4 and a supply of 80 with total revenue of €320. Now a
price increase from €4 to €5 leads to a much greater than proportionate increase in supply from 80 to 150
with total revenue rising to €750 — again, assuming the firm sold the additional supply.

FIGURE 4.10

How Total Revenue Changes When Price Changes: Elastic Supply

With an elastic supply curve, an increase in the price leads to an increase in quantity supplied that is proportionately larger. Therefore,
total revenue (the product of price and quantity) increases. Here, an increase in the price from €4 to €5 causes the quantity supplied to
rise from 80 to 150, and total revenue rises from €320 to €750.

Price Price

Supply Supply

€5
€4

—— Revenue = €320 —— Revenue = €750

0 80 Quantity 0 150 Quantity
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The Mathematics of Elasticity

We present this section for those who require some introduction to the maths behind elasticity.
For those who do not need such a technical explanation, this section can be safely skipped without
affecting your overall understanding of the concept of elasticity.

Point Elasticity of Demand

Figure 4.11 shows that the value for
elasticity can vary at every point
along a straight line demand curve.
Point elasticity of demand allows us
to be able to be more specific about
the elasticity at different points. In
the formula given below, the numer-
ator (the top half of the fraction)
describes the change in quantity in
relation to the base quantity and the
denominator the change in price in
relation to the base price.

Price elasticity of demand
az - 01 >
— 1 100
(((az T 0)2) "
([ (P,—P) >
—2 1 1
(((Pz v pyz) <

If we cancel out the 100s in the
above equation and re-write it a little
more elegantly we get:

Price elasticity of demand = A—OLZ/A?P

Where the AQ = 0, — (,
Re-arranging the above we get:

AQ P

Price elasticity of d d=—-—

rice elasticity of deman Q2 AP

There is no set order required to

this equation so it can be re-written as:

AQ P

Price elasticity of ===o0=

rice elasticity of demand AP O

Note that the expression AQ/AP

is the reciprocal of the slope of a

linear demand curve. Look at the
example in Figure 4.11 below:

Price (€)
30

25
20
15

10

Quantity

Here we have two demand curves,
D, and D,, given by the equations:

P=20-5¢(D,)
and
Q=5-025p(D,)

For demand curve D,, the vertical
intercept is 20 and the horizontal
intercept is 4 and so the slope of the
line D, is -5.

For demand curve D,, the vertical
intercept is 20 and the horizontal
intercept is 5, the slope of the line
D, is 4.

To verify this let us take demand
curve D,, if price were 10 then the
quantity would be 10 = 20 — 50Q.

Rearranging this gives:

20 - 10=50

Dividing both sides by 5 gives @ = 2

Looking at demand curve D,
if price were 10, then the quantity
would be:

0 =5 - 0.25(10)
0=5-25
Q=25

Now let us assume that price
falls from 10 to 5 in each case. The
quantity demanded for D, would
now be:

5 =20 -50
a=3
For D, the quantity would be:
Q =5-025(5)
Q=375
Representing this graphically for

demand curve D,, we get the follow-
ing as shown in Figure 4.12:
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AP -5

AQ 1

=-5
The slope is the same at all
points along a linear demand

curve. The price which we start
with prior to a change will give
different ratios at different points
on the demand curve. Again, using
demand curve D,, the ratio of P/Q at
the initial price of 10 is 10/2 = 5. At
a price of b, the ratio of P/Q given
by the demand curve D, would be
5/3 = 1.67.
Going back to our formula:

. - P
Price elasticity of demand = AP 0

The first part of the equation
(AQ/AP) is the reciprocal of the
slope of the demand curve and the
second part of the equation P/Q
gives us a specific point on the
demand curve relating to a particu-
lar price and quantity combination.
Multiplying these two terms gives

us the price elasticity of demand at a
particular point and so is referred to
as point elasticity of demand.

The price elasticity of demand
when price changes from 10 to 5 in
demand curve D, above, would be:

1 10
Price elasticity of demand = = =

Price elasticity of demand = 1

If we were looking at a fall in
price from 15 to 10 we would get:

15

Pyp—

Price elasticity of demand =

w ol —

Price elasticity of demand =

And if looking at a price fall from 5
to 2.5 then we would get:
05 10

5 3
Price elasticity of demand = 0.33

Price elasticity of demand

Calculus

The demand curve is often depic-
ted as a linear curve but there is
no reason why it should be linear
and can be curvilinear. To measure

elasticity accurately in this case
economists use calculus. The rules
of calculus applied to a demand
curve give a far more accurate
measurement of the price elasticity
of demand at a particular point.

For a linear demand function, the
approximation to the point elasticity
at the initial price and quantity is
given by:

(az - 01) . P1

(P,—P) @

1

which gives exactly the same res-
ult as the point elasticity which is
defined in terms of calculus and is
given by:

daa P
dPa
Point elasticity defined in terms of
calculus gives a precise answer; all
the other formulae are approxima-
tions of some sort. The formula looks
similar but it must be remembered
that what we are talking about in
this instance is an infinitesimally
small change in quantity follow-
ing an infinitesimally small change
in price. In the formula, d@Q/dP is
the derivative of a linear demand
function. Given our basic linear
equation of the form Q= a — bP,
the power function rule gives d@/dP
as the coefficient of P — (—b).
Take the following demand
equation:

0=060- 3P

To find the price elasticity of
demand when price = 15 first of all
we need to find &

0 = 60 - 3P
0 = 60 — 3(15)
Q=15

We calculate d0/dP as -3.
Substitute this into the formula
to get:

15

Price elasticity of demand = —3(—)

15
Price elasticity of demand = -3
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It is useful to remember that
given an elasticity figure we can
calculate the expected change in
demand as a result of a change
in price. For example, if the price
elasticity of demand (ped) is given
as 0.6 then an increase in price
of 5 per cent will result in a fall in
quantity demanded of 3 per cent.
By using the inverse of the elasti-
city equation, for any given value
of price elasticity of demand we
can calculate how much of a price
change is required to bring about a
desired change in quantity deman-
ded. Suppose that a government
wanted to reduce the demand for
motor vehicles as part of a policy
to reduce congestion and pollu-
tion. What sort of price change
might be required to bring about a
10 per cent fall in demand?

Assume that the price elasticity
of demand for motor vehicles is 0.8.
The inverse of the basic elasticity
formula is:

1 %AP
ped  %AQ

Substituting our known values
into the formula we get:

1 %AP
08 10
A%P
1.25 = 10
%AP =125

To bring about a reduction in
demand of 10 per cent, the price of
motor vehicles would have to rise by
12.5 per cent.

Other Elasticities

Income and cross elasticity of demand
are all treated in exactly the same way
as the analysis of price elasticity of
demand above.

Point income elasticity would be:

l>|l>
IS
ol <

Income elasticity of demand =

Using calculus:

. daa vy

Income elastlmtyofdemand_W-E

For cross elasticity the formulas
would be:

AQa Pb
APb Qa

Where Qa is the quantity demanded
of one good, a, and Pb is the price of
a related good, b (either a substitute

or a complement). For a substitute
dQa

Cross elasticity of demand =

>0 and for a complement,

dPb
dQa
m < 0.
- dQa Pb
CrosseIastmntyofdemand_m-ﬁ

In Chapter 3 we saw that demand
can be expressed as a multivariate
function where demand is dependent
on a range of variables which include
price, incomes, tastes and so on. It is
possible to calculate the elasticities
of all these other factors using the
same principles as those outlined
above. In each case itis usual to cal-
culate the elasticity with respectto a
change in one of the variables whilst
holding the others constant.

For example, take the demand
equation @ = 1,400 — 4P + 0.04Y.
This equation tells us that demand is
dependent on the price and also the
level of income.

From this equation we can calcu-
late the price elasticity of demand and
the income elasticity of demand. In
this example we will use calculus to
find both elasticities assuming P = 50
and Y= 8,000.

Given these values:

Q = 1,400 — 4(50) + 0.04(8,000)
Q = 1,400 — 200 + 320
a = 1,520

With:
=
ped = —4(%)
ped = -0.132
Given:
L
Income elasticity of demand
(yed)Z—?, c Ey
= 0.04(?;2—23)
yed = 0.21

Now look at this demand equation:

0a=100—-8Pa—6Pb+4Pc+0.015Y

This equation gives the relation-
ship between demand and the prices
of other goods labelled a, b and ¢
respectively. We can use this to find
the respective cross elasticities.

Assume thatthe price of good ais
20, the price of good b, 40, the price
of good ¢, 80 and Y= 20,000.

Substituting these into our func-
tion gives:

Oa =100 — 8Pa — 6Pb + 4Pc

+ 0.015Y

Oa = 100 — 8(20) — 6(40) + 4(80)
+ 0.015(20,000)

Qa =100 — 160 — 240 + 320 + 300

Qa =320

The change in demand of good a
with respect to changes in the price
of good bis given by:

dda
dPb

The

cross elasticity of demand

40
“‘(@)
—6(0.125)
= -0.75
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The relationship between goods
aand bis that they are complements —
a rise in the price of good b will lead
to a fall in the quantity demanded of
good a.

The change in demand of good a
with respect to changes in the price
of good c is given by:

dQa
4
dPc

. 80
Cross elasticity of demand = 4(%)

4(0.25)
=1

In this case the relationship
between the two goods is that they
are substitutes — a rise in the price
of good ¢ would lead to a rise in the
quantity demanded of good a.

Price Elasticity of Supply

Many of the principles outlined
above apply also to the price elasti-
city of supply. The formula for the
price elasticity of supply using the
point method is:

AlQs P

Price elasticity of supply = T

Using calculus:

Pri lasticity of = dds P
rice elasticity of supply = P Ts

However, we need to note a
particular issue with price elasti-
city of supply which relates to the
graphical representation of supply
curves.

This is summarized in the following:

e A straight line supply curve inter-
secting the y-axis at a positive
value has a price elasticity of
supply > 1

e A straight line supply curve
passing through the origin has a
price elasticity of supply =1

e A straight line supply curve
Intersecting the x-axis at a posit-
ive value has a price elasticity of
supply < 1

To see why any straight line
supply curve passing through the
origin has a price elasticity of sup-
ply of 1 we can use some basic
knowledge of geometry and similar
triangles.

Figure 4.13 shows a straight line
supply curve S, passing through the
origin. The slope of the supply curve

AP
is given hy xa We have high-

S

lighted a triangle, shaded green, with

the ratio AP relating to a change in
AQ g g

price of 7.5 and a change in quantity
of 1. The larger triangle formed by
taking a price of 22.5 and a quantity
of 3 shows the ratio of the price and
quantity at this point (P/Q). The two
triangles formed by these are hoth
classed as similar triangles — they
have different lengths to their three
sides but the internal angles are
all the same. The ratio of the sides

must therefore be equal as shown by
equation (1) below:

AP P

INTRTT )

Given our definition of point
elasticity of supply, if we substi-
tute equation 1 into the formula and
rearrange we get:

Price elasticity of supply = _Aas P
" AP Gs

Therefore:

Price elasticity of supply = 1

Elasticity and Total
Expenditure/Revenue

We have used the term ‘total
expenditure” in relation to the
demand curve to accurately reflect
the fact that demand is related to
buyers and when buyers pay for
products this represents expendit-
ure. Many books use the term
expenditure and revenue inter-
changeably and in this short section
we are going to refer to revenue.

Price (€)
30

25
20
{15

10

>
[e)
»

AP

6

\gpleeccccccccaaax
N
o

D4

Quantity




94 PART 2 SUPPLY AND DEMAND: HOW MARKETS WORK

Total revenue is found by mul-
tiplying the quantity purchased
by the average price paid. This is
shown by the formula:

TR=Px Q

Total revenue can change if either
price or quantity, or both, change.
This can be seen in Figure 4.14
where a rise in the price of a good
from P to P, has resulted in a fall in
quantity demanded from @ to Q.

We can represent the change in
price as AP so that the new price is
(P + AP) and the change in quant-
ity as AQ so that the new quantity is
(@ + AQ) so TR can be represented
thus:

TR=(P+ AP (Q+ AQ)

If we multiply out this expression
as shown then we get:
TR = (P+ AP)(Q + AQ
TR = PQ + PAQ + APQ + APAQ

In Figure 4.14, this can be seen
graphically.

As a result of the change in price
there is an additional amount of
revenue shown by the blue rectangle
(@ AP). However, this is offset by the
reduction in revenue caused by the fall
in quantity demanded as a result of the
change in price shown by the green
rectangle (P AQ). There is also an
area indicated by the yellow rectangle
whichis equalto APAQ. This leaves us
with a formula for the change in TR as:

ATR = 0AP + PAQ + APAQ

Let us substitute some figures into
our formula to see how this works in
practice. Assume the original price
of a product is 15 and the quantity
demanded at this price is 750. When
the price rises to 20 the quantity
demanded falls to 500.

Using the equation:

TR= PQ + PAQ + APQ + APAQ
TRis now:

TR = 15(750) + 15(-250)
+ 5(750) + 5(-250)
TR = 10,000

The change in TRis:

ATR = QAP+ PAQ + APAQ
ATR = 750(5) + 15(-250) + 5(-250)
ATR = 3,750 — 3,750 — 1,250

ATR = 1,250

In this example the effect of the
change in price has been negative
on TR. We know from our analysis
of price elasticity of demand that
this means the percentage change
in quantity demand was greater than
the percentage change in price —
in other words, price elasticity of
demand must be elastic at this point
(>1). For the change in TRto be pos-
itive, therefore, the price elasticity of
demand must be <1.

We can express the relationship
between the change in TR and price
elasticity of demand as an inequality
as follows:

Price elasticity of demand

_AQ P

a0

rectangles.
Price

QAP

N\

The original TR is found by multiplying the original price (P ) by the original quantity (Q ) and is shown by the red + green

D,

Quantity
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When price increases, revenue Equally, for a price increase to result  Price elasticity of demand
decreases if price elasticity of in a rise in revenue ped must meet A0 P

demand meets this inequality. the inequality below: o <1

APPLICATIONS OF SUPPLY AND DEMAND ELASTICITY

Why is it the case that travel on the trains at some times during the day is a different price than at other
times? Why, despite the increase in productivity in agriculture, have farmer’s incomes gone down on
average over recent years? At first, these questions might seem to have little in common. Yet both questions
are about markets and all markets are subject to the forces of supply and demand. An understanding of
elasticity is a key part of the answer to these and many other questions.

Why Does the Price of Train Travel Vary at Different Times of the Day?

In many countries the price of a train journey varies at different times during the day and the week. A ticket for a
seat on a train from Birmingham to London between 6.00am and 9.00am is around £80 (€99), whereas for the
same journey leaving at midday the price is between £10 and £20 (€12 and €24). Train operators know that the
demand for rail travel between 6.00am and 9.00pm is higher than during the day time but they also know that
few commuters have choices about when they have to arrive at work or to meetings, conferences and so on.
An individual can use other forms of transport such as their car or a coach but the train is often very convenient,
so the amount of substitutes is considered low. The price elasticity of demand for train travel early in the morn-
ing, therefore, is relatively low compared to at midday. In the morning, train operators know that seats on trains
will be mostly taken and there will be very few left empty, whereas during the day it is much more likely that
trains will be running with empty seats. Knowing that there is a different price elasticity of demand means that
train operators can maximize revenue at these different times by charging different prices.

Figure 4.15 shows the situation in the market for train travel. Panel (a) shows the demand and supply
for tickets between Birmingham and London between 6.00am and 9.00am. The demand curve D, is very
steep indicating that the price elasticity of demand is relatively low. At a price of £80, 1,000 tickets are
bought and as a result the total revenue for the train operator is £80,000.

Panel (b) shows a demand curve D, with a similar supply curve. Ceteris paribus, the train operator has the
same number of trains available at all times during the day but notice that the supply curve is relatively steep
and therefore inelastic because although the operator has some flexibility to increase the number of trains avail-
able and thus seats for passengers, there is a limit as to how far the capacity can be varied throughout the day.

If the train operator charged a price of £80 after 9.00am, the demand for tickets would be very low at
100. Total revenue, therefore would be £8,000 and there would be many seats left empty. This is because
the train operator effectively faces a different market during the day. Those who travel by train at this time
may have a choice — they might be travelling for leisure or to see friends and they do not need to travel by
train unlike those in the morning who have to get to work at a certain time. These passengers are price
sensitive — charge too high a price and they will not choose to travel by train but offer a price that these
passengers see as being attractive and which to them represents value for money and they may choose
to buy a train ticket.

If the train operator, therefore, set the price for train tickets after 9.00am at £40 the demand for train
tickets would be 800 and total revenue would be £32,000. If we assume that train operators are acting
rationally then they would prefer to generate revenue of £32,000 rather than £8,000 and so it would be
more sensible for them to charge a lower price to capture these more price sensitive passengers.

SELF TEST How might a drought that destroys half of all farm crops be good for farmers? If such a drought is
good for farmers, why don’t farmers destroy their own crops in the absence of a drought?
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Price Sensitivity in the Passenger Train Market
Panel (a) represents the market for train travel between 6.00am and 9.00am between two major cities. The demand for train travel at
this time is relatively price inelastic — passengers are insensitive to price at this time because they have few alternatives and have to
get into work and to meetings. The train operators generate revenue of £80,000 by selling 1,000 tickets at £80 each.

Panel (b) shows the market after 9.00am. Train operators face a different demand curve at this time and passengers are more price
sensitive. If the train operator continued to charge £80, demand would be just 100 and revenue would be £8,000. If the train operator
reduces the price to £40, demand would be 800 and so the total revenue would be £32,000.

Price of S Price of s
train train
tickets (£) tickets (£)

80 80

40

Di De

1,000 Quantity of train tickets 100 800 Quantity of train tickets
bought and sold bought and sold

Panel (a) Panel (b)

Why Have Farmer's Incomes Fallen Despite Increases in Productivity?

In many developed countries, agricultural production has increased over the last 50 years. One of the reas-
ons is that farmers are able to use more machinery, and advances in science and technology have meant
that productivity — the amount of output per acre of land, has increased. Assume a farmer has 1,000 acres
of land and grows wheat. Twenty years ago each acre of land yielded an average of 2.0 tonnes of wheat.
We say an average because output can be dependent on factors outside the farmer’s control such as the
weather, pests, diseases and so on. Assume that the price of wheat is €200 per tonne. Twenty years ago

the average income for our farmer would be 2,000 tonnes x €200 = €400,000.

Ceteris paribus, if productivity increases meant that average output per acre was now 3.0 tonnes per

acre, income would rise to €600,000.

However, this assumes other things are equal. Research suggests that the demand for food is relatively
price inelastic and also income inelastic. Over the 20-year period we are assuming in our analysis, the
demand for wheat may only have risen by a relatively small amount and also is price and income inelastic.
People may earn more money now than they did 20 years ago but Engel’s law (see Chapter 2) tells us that

the proportion of their income devoted to food tends to decline.

Figure 4.16 shows a representation of this situation. In the first time period the supply curve represent-
ing output per acre of 2.0 tonnes intersects the demand curve D, at a price of €200 per tonne giving the

farmer an income of €400,000.

20 years later, the productivity improvements at the farm see the supply curve shifting to S, represent-
ing an average output per acre of 3.0 tonnes. However, over the 20-year period, demand has increased but
only by a small amount as people spend a smaller proportion of theirincome on food as they get richer. The
fact that food is relatively price inelastic is indicated by the relatively steep demand curve and the result is
that the market price has fallen to €100 per tonne with the farmer now selling 3,000 tonnes. The farmer’s

income has fallen to €300,000.
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FIGURE 4.16

The Effect of Increases in Demand and Supply of Wheat on Farm Incomes
Twenty years ago, the supply of wheat is represented as supply curve S, with output per acre at 2.0 tonnes per acre. The demand for wheat at
that time is represented as demand curve D,. If the market price of wheat is €200 per tonne, the farmer’s income is €400,000.

The output of wheat per acre rises with increases in productivity and as a result the supply of wheat today increases and
is represented by supply curve S, with output per acre now 3.0 tonnes per acre. However, as demand is both price and income
inelastic, the demand for food has increased only slightly in that 20-year period, the new demand curve is shown as D,. The
combination of a considerable rise in supply and only a small rise in demand means farmers get a lower price per tonne and

income is actually lower.

Price of
wheat (€) S, S,

200

100

1
D2
0 -
2,000 3,000 Quantity of wheat

bought and sold
(tonnes)

IN THE NEWS

The Future Price of Oil and Elasticity

At the time of writing the price of oil on world markets is hovering around $100 a barrel.
The future price of oil will be dependent on a number of factors, but the concept of elasticity
will have some relevance to all the questions which follow this article.

wF Y ’
%,
;A/,%é?%l._

IMF Study: Peak Oil could
do Serious Damage to the
Global Economy

The world isn't going to run out of
oil anytime soon. But there's still
concern among various geologists
and analysts that our oil supply
won't grow as quickly or as easily
as it used to. We'll have to resort to
harder-to-drill oil to satisfy our crude
habits. That would push prices up.

And high oil prices could act as a
drag on growth.

This, at any rate, is the basic
idea behind ‘peak oil’. And there’s
some reason for worry. Between
1981 and 2005, world oil produc-
tion grew at a steady pace of about
1.8 per cent per year. All was well.
But starting around 2005, oil produc-
tion appeared to plateau. And, since
demand for oil kept rising, especially
in countries like China and India, that

caused prices to soar. Oil doesn't get
much cheaper than $100 per barrel
these days. And that, some econom-
ists worry, has acted as a drag on
growth around the world.

So how bhad would it be if peak oil
was really upon us? That's a question
that two International Monetry Fund
(IMF) economists try to tackle in a
new working paper, ‘Oil and the World
Economy: Some Possible Futures'.
The authors, Michael Kumhof and




98 PART 2 SUPPLY AND DEMAND: HOW MARKETS WORK

Dirk Muir, don't make any definitive
predictions about how the oil supply
will evolve. Rather, they try to model
a number of different scenarios in
which oil does become scarcer and
the world tries to adapt.

The paper itself offers an
interesting look at how the world
might cope with higher oil prices,
so let's take a look at the various
scenarios:

1) Oil production grows very
slowly or plateaus. This is the
baseline scenario that Kumhof and
Muir use. They assume that oil
grows by about 1 percentage point
less each year than its historical
average. So, let’s say, oil grows at a
steady 0.8 per cent per year rather
than the 1.8 per cent annual average
between 1981 and 2005. This isn't a
temporary oil disruption like the one
we saw in 2008. It's a persistent,
long-term supply shock.

What would happen? Qil prices,
the IMF model suggests, would
gradually double in 10 years and
quadruple over 20 years. Regions
that import oil on net, such as
Europe and the United States, would
see a small hit to growth — about

0.2 to 0.4 percentage points each
year. Countries that export, like
Saudi Arabia, would get a lot
wealthier.

2) Oil production grows at a
slower rate, but the world ada-
pts fairly easily. In this scenario,
oil production declines, but countries
start switching to electric cars or
fuelling their vehicles with natural
gas. Vehicles and manufacturers
become more efficient. In economist
terms, the ‘elasticity’ of demand
quickly increases.

Under this scenario, the United
States and Europe take just a
small hit to growth, about 0.1 to
0.2 percentage points per year.
Japan and Asia actually get a boost
to their economy, since they can
adapt to higher oil prices and export
more stuff to oil-producing countries
in the Middle East. All told, this is a
fairly happy outcome.

3) Oil production grows at a
slower rate, but the world can’t
find substitutes. As the IMF
authors note, it's not assured that the
world can quickly adapt to steadily
increasing oil prices. Qil is, after all,

As supplies of oil start to diminish, oil producers will find it harder and more
expensive to find new supplies of oil. Traditional methods of extraction using
these so-called ‘nodding horse’ pumping units may become a thing of the past.

quite valuable and hard to replace.
Electric cars may not catch on. It's
tough to build infrastructure for
natural-gas vehicles. The chemical
industry might struggle to find
substitutes for oil as feedstock. The
oil substitutes that result turn out to be
lower quality. In this scenario, wealthy
regions like Europe, the United States
and Japan take an annual gross
domestic product (GDP) hit of 0.4 per
centto 0.6 per cent. That starts to hurt.

4) Oil turns out to be far
more important than most
economists had assumed. The
Energy Information Administration
estimates that petroleum purchases
make up just 3.5 per cent of the US
economy. Looked at from that angle,
expensive oil shouldn’t do too much
damage. But, the IMF authors note,
several books and articles have
pointed out that this understates
how crucial oil is to the functioning
of a modern economy. Many key
technologies contain materials or
use fuels derived from crude.

If, in fact, oil is much more
important than many economic
modellers have assumed, then the
blow to growth from even a modest
plateau in oil could be quite large —
lowering growth rates by up to
1.2 percentage points over the next
two decades.

5) Oil production starts shrink-
ing rapidly. This is the Domes-
day scenario. Some studies have
suggested that global oil production
is currently on a plateau and will soon
start shrinking by around 2 per cent
peryear. Existing wells will dry up. The
world will increasingly rely on oil from
places that are more expensive to
develop, such as Canada’s tar sands.
What happens then?

Nothing good. According to the
IMF's modelling, prices could increase
by 800 per cent over two decades.
Growth rates in Europe and the United
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States would be reduced by at least
a full percentage point — and much
more if oil turns out to be more import-
ant than we thought. ‘Relative price
changes of this magnitude would be
unprecedented’, the authors note,
‘and would almost certainly have non-
linear effects on GDP that the model is
not able to capture adequately”. Yikes.

In any case, these scenarios
aren’t easy to model — especially
since nations might respond in
unpredictable ways. (If crude output
started shrivelling, some oil produ-
cers could start restricting exports.

Or fuel subsidies could affect
demand elasticity.) All told, however,
the IMF authors say it's quite pos-
sible that a decent-sized decline in
oil production could have ‘dramatic’
effects that could prove very, very
difficult for the world to adjust to.

Questions

1 What do you think is going to
happen to the price elasticity of
supply for oil in the next 50 years?
Explain.

2 Assuming the supply of oil did
plateau in 2005, use the concept

of price elasticity to explain why
increasing demand for oil might
lead to prices rising significantly
in the years to come.

3 [If oil prices did rise in line with
Scenario 1 in the article, why
would countries like Saudi
Arabia become much wealthier?

4 In Scenario 2, why is the out-
come of the decline in oil pro-
duction dependent on the ease
with which the world adapts?

5 What effect might fuel subsidies
have on the price elasticity of
demand for oil?

SUMMARY

® The price elasticity of demand measures how much
the quantity demanded responds to changes in the
price. Demand tends to be more elastic if close substi-
tutes are available, if the good is a luxury rather than
a necessity, if the market is narrowly defined or if buy-
ers have substantial time to react to a price change.

@ The price elasticity of supply is calculated as the
percentage change in quantity supplied divided by
the percentage change in price. If the elasticity is less
than 1, so that quantity supplied moves proportionately
less than the price, supply is said to be inelastic. If the
elasticity is greater than 1, so that quantity supplied
moves proportionately more than the price, supply is
said to be elastic.

@ The price elasticity of demand is calculated as the
percentage change in quantity demanded divided
by the percentage change in price. If the elasticity °
is less than 1, so that quantity demanded moves pro-
portionately less than the price, demand is said to
be inelastic. If the elasticity is greater than 1, so that
quantity demanded moves proportionately more than
the price, demand is said to be elastic. °

Total revenue, the total amount received by sellers
for a good, equals the price of the good times the
quantity sold. For inelastic demand curves, total rev-
enue rises as price rises. For elastic demand curves,
total revenue falls as price rises.

The income elasticity of demand measures how
much the quantity demanded responds to changes
in consumers’ income. The cross-price elasticity of
demand measures how much the quantity deman-
ded of one good responds to changes in the price
of another good.

e The price elasticity of supply measures how much
the quantity supplied responds to changes in the
price. This elasticity often depends on the time hori-
zon under consideration. In most markets, supply is
more elastic in the long run than in the short run.

QUESTIONS FOR REVIEW

1 Define the price elasticity of demand and the income 3
elasticity of demand.

If the elasticity is greater than 1, is demand elastic
or inelastic? If the elasticity equals 0, is demand

2 Listand explain some of the determinants of the price perfectly elastic or perfectly inelastic?

elasticity of demand. Think of some examples to use 4
to illustrate the factors you cover.

How is the price elasticity of supply calculated?
Explain what this measures.
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5 Isthe price elasticity of supply usually larger in the short
run or in the long run? Why?

6 What are the main factors that affect the price elasticity
of supply? Think of some examples to use to illustrate
the factors you cover.

7 A business person reads that the price elasticity of
demand for the product they sell is 1.25. If the person
wishes to increase revenue should they increase or
reduce price? Explain.

In the very short run, the price elasticity of demand for
tobacco products is very low but over the medium term
is less so. Explain.

9 What do we call a good whose income elasticity is less

than 1?

10 What factors might affect the price elasticity of supply

for a commodity such as rubber in the short run and the
long run? Explain.

PROBLEMS AND APPLICATIONS

1 Seafront properties along the south coast of France
have aninelastic supply, and cars have an elastic supply.
Suppose that a rise in population doubles the demand
for both products (that is, the quantity demanded at
each price is twice what it was).

a. What happens to the equilibrium price and quantity
in each market?

b. Which product experiences a larger change in
price?

c. Which product experiences a larger change in
quantity?

d. What happens to total consumer spending on each
product?

2 Becausebetterweathermakesfarmland more productive,
farmland in regions with good weather conditions is
more expensive than farmland in regions with bad
weather conditions. Over time, however, as advances in
technology have made all farmland more productive, the
price of farmland (adjusted for overall inflation) has fallen.
Use the concept of elasticity to explain why productivity
and farmland prices are positively related across space
but negatively related over time.

3 For each of the following pairs of goods, which good
would you expect to have more elastic demand and why?

a. Required textbooks or mystery novels.

b. Downloads of tracks by Jay-Z or downloads of hip-
hop music in general.

c. Heating oil during the next six months or heating oil
during the next five years.

d. Lemonade or water.

4 Suppose that business travellers and holidaymakers

have the following demand for airline tickets from
Birmingham to Naples:

Quantity demanded Quantity demanded
Price (€) (business travellers) (holidaymakers)

150 2,100 1,000
200 2,000 800
250 1,900 600
300 1,800 400

a. As the price of tickets rises from €200 to €250, what
is the price elasticity of demand for (i) business
travellers and (ii) holidaymakers? (Use the midpoint
method in your calculations.)

b. Why might holidaymakers have a different elasticity
from business travellers?

5 Suppose that your demand schedule (per year) for

DVDs is as follows:

Quantity demanded Quantity demanded
Price (€) (income = €10,000) (income = €12,000)

8 40 50
10 32 45
12 24 30
14 16 20
16 8 12

a. Use the midpoint method to calculate your price
elasticity of demand as the price of DVDs increases
from €8 to €10 if (i) your income is €10,000, and
(i) your income is €12,000.

b. Calculate your income elasticity of demand as your
income increases from €10,000 to €12,000 if (i) the
price is €12, and (i) the price is €16.



6 Karen receives an energy bill and on looking through

it notes that she is charged a different rate for gas and
electricity during the day compared to the night time.
Explain to Karen the likely reason for this difference in tariff.

Consider public policy aimed at smoking.

a. Studies indicate that the price elasticity of demand
for cigarettes is about 0.4. If a packet of cigarettes is
currently priced at €6 and the government wants to
reduce smoking by 20 per cent, by how much should
itincrease the price?

b. If the government permanently increases the price
of cigarettes, will the policy have a larger effect on
smoking one year from now or five years from now?

c. Studies also find that teenagers have a higher price
elasticity of demand for cigarettes than do adults.
Why might this be true?
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Many governments impose a duty (tax) on petrol. Why
do you think governments choose to tax petrol?

Suppose that there is severe flooding in a region in
which there is a high concentration of wheat farmers.

a. Farmers whose crops were destroyed by the floods
were much worse off, but farmers whose crops
were not destroyed benefited from the floods. Why?

b. What information would you need about the market
for wheat to assess whether farmers as a group
were hurt or helped by the floods?

10 Explain why the following might be true: a drought

around the world raises the total revenue that farmers
receive from the sale of grain, but a drought only in
France reduces the total revenue that French farmers
receive.
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BACKGROUND TO DEMAND:

THE THEORY OF CONSUMER
CHOICE

hapters 3 and 4 have looked at the basic theory of markets and how magnitudes of change in demand

and supply can be measured using the concept of elasticity. In the next two chapters we will look in
more detail at how the demand and supply curves are derived. In this chapter we look in more detail at
the behaviour of consumers.

In Chapter 3 we stated the law of demand which is that the amount consumers wish to purchase is
negatively related to price. On the face of it this seems intuitive. Behind this law, however, is a model of
how consumers behave which is dependent on a number of assumptions. We will begin by looking at this
model, then look at some limitations of the model and how recent research is shedding new light on
consumer behaviour and challenging this model.

THE STANDARD ECONOMIC MODEL

When you walk into a shop, you are confronted with thousands of goods that you might buy. Of course,
because your financial resources are limited, you cannot buy everything that you want. The assumption
is, therefore, that you consider the prices of the various goods being offered for sale and buy a bundle of
goods that, given your resources, best suits your needs and desires. In economic terminology, you are
seeking to maximize your utility subject to the constraint of a limited income.

This model is called the classical theory of consumer behaviour or the standard economic model (SEM)
and is fundamentally based on an assumption that humans behave rationally when making consumption
choices.

The standard economic model provides a theory of consumer choice which provides a more complete
understanding of demand. One of the Ten Principles of Economics discussed in Chapter 1 is that people
face trade-offs. The theory of consumer choice examines the trade-offs that people face in their role as
consumers. When a consumer buys more of one good, he can afford less of other goods. When he spends
more time enjoying leisure and less time working, he has lower income and can afford less consumption.
When he spends more of his income in the present and saves less of it, he must accept a lower level of
consumption in the future. The theory of consumer choice examines how consumers facing these trade-
offs make decisions and how they respond to changes in their environment.

When making these trade-offs, there are a number of assumptions that are made about consumers.
These include:

Buyers (or economic agents as they are sometimes referred to) are rational
More is preferred to less

Buyers seek to maximize their utility

Consumers act in self-interest and do not consider the utility of others.

Value

A key concept in consumer behaviour and across many other areas of economics is value. Value can be
regarded as a threshold concept —an understanding of the concept of value helps to provide a transformed
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understanding of economics. Value is a subjective term — what one individual thinks represents value is
often different to that of another individual. Value can be seen as the worth to an individual of owning an
item represented by the satisfaction derived from its consumption. In broad terms, consumption in this
case does not just mean the final consumer. Value can be related to the purchase of a product which is a
gift or something used by a business for production.

Classical economists used the term utility to refer to the satisfaction derived from consumption.

I utility the satisfaction derived from the consumption of a certain quantity of a product

Utility is an ordinal concept, what this means is that it can be used as a way of ranking but cannot have
any meaningful arithmetic operations performed on it. A measure of utility, therefore, can be used to rep-
resent consumer choices in some order but that order tells us nothing about the differences in the values
we use. For example, if a group of five people were asked to rank different movies in order of preference
using a 10-point scale (with each point referred to as a util) we might be able to conclude that movie 5 was
the most popular, followed by movie 3 and movie 8. If, however, person 1 ranked movie 5 at 10 utils, whilst
person 2 ranked the same movie as 5 utils, we cannot say that person 1 values movie 5 twice as much as
person 2, only that they place it higher in their preferences. Value can be measured, therefore, by ranking
but there are limitations to such ranking.

One way in which we can overcome this limitation is to look at value in terms of the amount consumers
are prepared to pay to secure the benefits of consuming the product. This is called the willingness to pay
principle. It is highly likely that at some point in your life you will have said something like ‘I wouldn't have
that if you paid me’ or similar. How much of our limited income we are prepared to pay is a reflection of the
value we put on acquiring a good. It might not tell us much about the satisfaction from actually consuming
the good (the buyer, as we have seen, might not be the final consumer) but it does give some idea of value.

For example, two friends, Alexa and Monique are in a store looking at a pair of shoes. Alexa picks up a
pair of leopard print high heel shoes priced at €75. Monique looks at her friend and frowns — why on earth
is she thinking of buying those? No way would Monique pay that sort of money for such an awful pair of
shoes. A discussion ensues about the shoes; clearly there is a difference of opinion on them and thus
how much it is ‘worth’ it to own this particular pair of shoes. If Alexa buys the shoes, then the value to her
must be at least €75 because that is what she has to give up in money
terms in order to acquire them. It may be that Alexa would have been
prepared to pay much more for the shoes, in which case she is getting

Would you pay €75 for these shoes? The
answer might depend on your gender for a
start, then it might depend on your tastes.

Some peaple might think at €75 these some additional benefit which she is not paying for. Economists call
shoes represent a bargain; others a waste this consumer surplus and we will look in more detail at this later in
of money. What do you think and why? the book. Alexa sticks to her guns and buys the shoes; Monique leaves

the store baffled at her friend’s purchasing decision. Monique clearly
feels that giving up €75 to buy those shoes was a ‘waste of money'.

The amount buyers are prepared to pay for a good, therefore, tells
us something about the value they place on it. It is not just the amount
of money we hand over that reflects value but what that amount of
money could have bought. This highlights one of the Ten Principles of
Economics — the cost of something is what you have to give up to get
it, the opportunity cost. We could make a reasonable assumption that
Monique believed there was a way in which she could allocate €75
to get more value — in other words, the alternative that €75 could buy
(whatever that might be) represented greater value than purchasing
those shoes.

SELF TEST Think about your purchasing decisions. Sometimes you will think you have got a ‘bargain’ and
other times you turn away from a purchase because you think it will be a ‘waste of money’. In economics, what
do you think is the difference and why?
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THE BUDGET CONSTRAINT: WHAT THE CONSUMER CAN AFFORD

One of the assumptions the SEM makes is that more is preferred to less. Most people would like to
increase the quantity or quality of the goods they consume — to take longer holidays, drive fancier cars
or buy a bigger house. People consume less than they desire because their spending is constrained, or
limited, by their income.

To keep things simple, let us use a model which examines the decisions facing a consumer who buys
only two goods: cola and pizza. Of course, real people buy thousands of different kinds of goods. Yet using
this model greatly simplifies the problem without altering the basic insights about consumer choice.

Suppose that the consumer has an income of €1,000 per month and that he spends his entire income
each month on cola and pizza. The price of a litre of cola is €2 and the price of a pizza is €10.

The table in Figure 5.1 shows some of the many combinations of cola and pizza that the consumer
can buy. The first row in the table shows that if the consumer spends all his income on pizza, he can
eat 100 pizzas during the month, but he would not be able to buy any cola at all. The second line shows
another possible consumption bundle: 90 pizzas and 50 litres of cola. And so on. Each consumption bundle
in the table uses up the consumer’s income — exactly €1,000.

The Consumer’s Budget Constraint

The budget constraint shows the various bundles of goods that the consumer can afford for a given income. Here the consumer buys
bundles of cola and pizza. The table and graph show what the consumer can afford if his income is € 1,000, the price of cola is €2 and
the price of pizza is €10.

Litres Spending Number Spending Total Quantity
of cola on cola (€) of pizzas on pizza (€) spending (€) of cola
0 0 100 1,000 1,000 50095
50 100 90 900 1,000
100 200 80 800 1,000 D
150 300 70 700 1,000 oE
200 400 60 600 1,000 270 L@
250 500 50 500 1,000 250 e
300 600 40 400 1,000 ! Consumer’s
350 700 30 300 1,000 E budget constraint
400 800 20 200 1,000 !
450 900 10 100 1,000 H
500 1,000 0 0 1,000 ! : A
0 15 50 100 Quantity
of pizza

The graph of this data is given in Figure 5.1. The line connecting points A to B is called the budget
constraint and shows the consumption bundles that the consumer can afford given a specified income.
Five points are marked on this figure. At point A, the consumer buys no cola and consumes 100 pizzas.
At point B, the consumer buys no pizza and consumes 500 litres of cola. At point C, the consumer buys
50 pizzas and 250 litres of cola. At point C the consumer spends an equal amount (€500) on cola and pizza.
Point D is inside the budget constraint.

I budget constraint the limit on the consumption bundles that a consumer can afford

The consumer can afford to buy any combination inside the budget constraint, in this example, point D
shows a combination of 270 litres of cola and 15 pizzas. Point E is outside the budget constraint. No points
outside the budget constraint are possible — the consumer does not have the income to be able to afford
any combination of pizza and cola to the right of the budget constraint. Of course, these are only four of
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the many combinations of cola and pizza that the consumer can choose given a specified income. All the
points on and inside the line from A to B are possible. In this case, it shows the trade-off between cola
and pizza that the consumer faces.

For example, assume the consumer is at point A, consuming 100 pizzas and zero cola. If the consumer
wants to purchase a drink to go with his pizza he must give up some pizza in order to buy some cola — he
has to trade-off the benefits of consuming cola against the benefits foregone of reducing consumption of
pizza. We can quantify this trade-off. If the consumer moves to point C then he has to forego the benefits
that 50 pizzas would provide to gain the benefits that 250 litres of cola would bring. The consumer would
have to make a decision about whether it is worth giving up those 50 pizzas to get the benefits of the cola.

The slope of the budget constraint measures the rate at which the consumer can trade one good for
the other. Remember, the slope between two points is calculated as the change in the vertical distance
divided by the change in the horizontal distance (‘rise over run’). From point A to point B, the vertical dis-
tance is 500 litres, and the horizontal distance is 100 pizzas. Because the budget constraint slopes down-
wards, the slope is a negative number — this reflects the fact that to get one extra pizza, the consumer has
to reduce his consumption of cola by five litres. In fact, the slope of the budget constraint (ignoring the
minus sign) equals the relative price of the two goods — the price of one good compared to the price of
the other. A pizza costs 5 times as much as a litre of cola, so the opportunity cost of a pizza is 5 litres of
cola. The budget constraint’s slope of 5 reflects the trade-off the market is offering the consumer: 1 pizza
for 5 litres of cola.

The opportunity cost of buying one extra pizza is five litres of cola. It is useful to use a rule of thumb
(a heuristic) here; the opportunity cost of a good on the horizontal axis (pizza in our example) is the slope
of the budget constraint (5 in this example). What is the opportunity cost of 1 extra litre of cola in our
example? The opportunity cost of the good on the vertical axis is the inverse of the slope of the budget

constraint which in this case is 1 or 0.2.To acquire 1 extra litre of cola the consumer has to sacrifice one-

fifth of a pizza. In some examples of budget constraints you may encounter, you might find the opportunity
cost calculation does not make much sense. If the two goods being considered were cola and tins of soup
you could not ask the shop to chop up the tin of soup into five! What is important to remember is that

the slope is related to the ratio of prices of the goods being considered (the relative prices), % where Py
is the price of the good on the vertical axis and Px is the price of the good on the horizontal axis. In our

example the ratio of the prices is % which when simplified becomes 5.

SELF TEST Draw a budget constraint for a person with income of €5,000 if the price of food is €10 per unit
and the price of leisure is €15 (per hour). What is the slope of this budget constraint? What is the opportunity
cost of an extra hour of leisure in terms of food?

A Change in Income

Over time people's incomes change — sometimes they earn more but sometimes they earn less such
as if they are made redundant, for example. If our consumer gets a pay rise and now earns €1,500 per
month, he can now afford to buy more of both pizza and cola assuming the prices of these two goods do
not change. The effect on the budget constraint is to cause it to shift to the right, as shown in Figure 5.2.
If the consumer devoted all of his income to buying cola he could now buy 750 litres of cola compared
to 500 litres when his income was €1,000 per month. If the consumer devoted all his income to buying
pizza he could not afford to buy 150 pizzas a month compared to 100 when his income was €1,000 per
month. Any point along the new budget constraint shows that the consumer can now buy more of both
goods. If the consumer’s income was to fall to €500 per month because he lost his job, for example, then
the budget constraint would shift to the left, indicating that the consumer could now afford to buy less of
both goods with his income.

Notice, however, that whilst the budget constraint in Figure 5.2 has shifted to the right, the slope is still
the same. This is because the prices of the two goods have not changed. What happens to the budget
constraint if one or more of the prices of cola and pizza changes? This is what we look at next.
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The Effect on the Budget Constraint of a Change in Income Quantity
of cola

750

500

100 150 Quantity
of pizza

A Change in Prices

A Change in the Price of Cola Assume the consumer’s income is €1,000 per month and the price of cola
is €2 per litre and the price of pizza is €10. The budget constraint would look like that shown in Figure 5.1.
Now assume that the price of cola rises to €5 per litre. The consumer would now only be able to afford
to buy 200 litres of cola if he devoted all his income to cola. The budget constraint would, therefore, pivot
inwards as shown in Figure 5.3.

A Change in the Price of Cola Quantity

If the price of cola rises from €2 per litre to €5 per litre, the consumer can now of cola

afford to buy less cola with his income. The budget line pivots inwards and if the 625

consumer devoted all his income to cola he would only be able to buy 200 litres

compared to 500 litres before the price changed. 500
200

100 Quantity
of pizza

The slope of the budget constraint has now changed. The ratio of the price of cola to the price of pizza
is now 12 so the slope of the budget line is —2. For every 1 litre of cola the consumer acquires he has to

give up half a pizza and for every 1 extra pizza bought the consumer now has to sacrifice 2 litres of cola.
Notice that as the price of cola has risen the consumer now has to sacrifice fewer litres of cola to purchase
every additional pizza, but if the consumer is switching from cola to pizza he has to give up more pizza to
buy an additional litre of cola.

If the price of cola were to fall but the price of pizza stayed the same, the budget line would pivot out-
wards as shown in Figure 5.3. If the price of cola fell to €1.60 the consumer will now be able to afford to
buy more cola with his income. If all income was devoted to buying cola the consumer would now be able
to purchase 625 litres of cola.
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A Change in the Price of Pizza The opposite happens if the price of pizza were to change but the price
of cola stayed the same. Assume the price of cola is €2 but the price of pizza rises to €12.50. If the con-
sumer devotes all his income to pizza he can now only afford to buy 80 pizzas with his €1,000 income.
The budget constraint would pivot inwards and its slope would change. The ratio of the price of cola to the

price of pizza is now % and the slope is 6.25. The inverse of the slope is 0.16. For every 1 litre of cola

the consumer acquires he has to give up 0.16 of a pizza and for every 1 extra pizza bought the consumer
now has to sacrifice 6.25 litres of cola. If the price of pizza falls to €8 then the consumer would be able to
purchase more pizza (125) with his income and so the budget constraint would pivot outwards as shown
in Figure 5.4.

A Change in the Price of Pizza Quantity
A change in the price of pizza ceteris paribus would cause a pivot in the of cola
budget constraint. If the price of pizza fell then the budget constraint would

pivot outwards and if the price of pizza rose the budget constraint would pivot

inwards. 500

80 100 125 Quantity
of pizza

A change in the Price of Both Goods If the price of both goods changes then the shape of the budget
line would depend on the relative change in the prices of the two goods. The slope would still be the ratio
of the price of cola to the price of pizza. Figure 5.5 shows a rise in the price of cola from €2 to €4 and a fall
in the price of pizza from €10 to €8. If the consumer devoted all his €1,000 per month income to cola he
could now afford to buy 250 litres of cola and if he devoted all his income to pizza he could now buy 125

pizzas per month. The ratio of the price of cola to the price of pizza would be g and so the slope of the
budget constraint would now be 2.

A Change in the Price of Both Cola and Pizza Quantity
The effect of a change in the price of both goods on the budget constraint of cola
depends on the relative change in the prices of the two. In this example the

price of cola has risen and the price of pizza has fallen causing the budget 500

constraint to change shape. The slope is now 0.5.

250

100 125 Quantity
of pizza
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PREFERENCES: WHAT THE CONSUMER WANTS

The budget constraint shows what combination of goods the consumer can afford given his income
and the prices of the goods. The consumer’s choices also depend on his preferences. We will continue
our analysis using cola and pizza as the consumer's choice set — the set of alternatives available to the
consumer.

I choice set the set of alternatives available to the consumer

Representing Preferences with Indifference Curves

The consumer’s preferences allow him to choose among different bundles of cola and pizza. The SEM
assumes that consumers behave rationally and that, if you offer two different bundles, they chose the
bundle that best suits their tastes. Remember, we measure the level of satisfaction in terms of the utility
it yields. We can represent consumer preferences in relation to the utility that different bundles of goods
provide. If a consumer prefers one bundle of goods to another, the assumption of the SEM is that the first
provides more utility than the second. If two bundles yield the same utility then the consumer is said to
be indifferent between them. We can represent these preferences as indifference curves. An indifference
curve shows the bundles of consumption that yield the same utility, i.e. makes the consumer equally
happy. You can think of an indifference curve as an ‘equal-utility’ curve.

I indifference curve a curve that shows consumption bundles that give the consumer the same level of satisfaction

In our example we are going to use indifference curves that show the combination of cola and pizza
with which the consumer is equally satisfied.

The model of preferences which we are looking at has certain assumptions. These laws are based on
two axioms (points of reference or starting points).

The Axiom of Comparison Given any two bundles of goods, A and B, representing consumption choices,
a consumer can compare these bundles such that A is preferred to B, B is preferred to A or the consumer
is indifferent between A and B.

The Axiom of Transitivity Given any three bundles of goods, A, B and C, if the consumer prefers A to B
and prefers B to C then he must prefer A to C. Equally, if the consumer is indifferent between A and B and
is also indifferent between B and C then they must be indifferent between A and C.

Representing Indifference Curves Graphically

We can represent indifference curves graphically. The quantity of cola is on the vertical axis and the
quantity of pizza is on the horizontal axis. The graph is sometimes called an indifference map. The map
contains an infinite number of indifference curves. Figure 5.6 shows two of the consumer’s many indif-
ference curves.

The points A, B and C on indifference curve |, in Figure 5.6 all represent different combinations of
cola and pizza. The consumer is indifferent between these combinations. However, indifference curve
|, is further to the right than curve |, and given the assumption that more is preferred to less, the
consumer would prefer to be on the highest indifference curve possible. Any point on |, therefore,
is preferred to any point on |,. Because the consumer prefers points on higher indifference curves,
bundles of goods on higher indifference curves provide higher utility.
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The Consumer’s Preferences Quantity
The consumer's preferences are represented with indifference of cola
curves, which show the combinations of cola and pizza that make the

consumer equally satisfied. Because of the assumption that more is

preferred to less, points on a higher indifference curve (I, here) are

preferred to points on a lower indifference curve (1,). A point along an

indifference curve such as point B on indifference curve I, represents

a bundle or combination of goods, cola and pizza in this case. The

consumer is indifferent between any point along an indifference

curve such as A, B or C along indifference curve |,. Points D and E on

indifference curve 1, also represent combinations of goods between

which the consumer is indifferent but any point on indifference curve I,

s preferred to any point on indifference curve I..

Quantity
of pizza

We can use indifference curves to rank any two bundles of goods. For example, the indifference curves
tell us that point D is preferred to point B because point D is on a higher indifference curve than point B.
(That conclusion may be obvious, however, because point D offers the consumer both more pizza and
more cola.) The indifference curves also tell us that point D is preferred to point A because point D is on a
higher indifference curve. Even though point D has less cola than point A, it has more than enough extra
pizza to make the consumer prefer it. By seeing which point is on the higher indifference curve, we can
use the set of indifference curves to rank any combinations of cola and pizza.

Four Properties of Indifference Curves

Because indifference curves represent a consumer's preferences, they have certain properties that reflect
those preferences.

Property 1: Higher indifference curves (further to the upper right) are preferred to lower ones. This is
because we assume that consumers prefer more of something to less of it. Higher indifference curves
represent larger quantities of goods than lower indifference curves. Thus, the consumer prefers being on
higher indifference curves.

Property 2: Indifference curves are downwards sloping. The slope of an indifference curve reflects the rate
at which the consumer is willing to substitute one good for the other. In most cases, the consumer likes
both goods. Therefore, if the quantity of one good is reduced, the quantity of the other good must increase
in order for the consumer to be equally happy. For this reason, most indifference curves slope downwards.

Property 3: Indifference curves do not cross. To see why this is true, suppose that two indifference curves
did cross, as in Figure 5.7. Then, because point A is on the same indifference curve as point B, the two
points would make the consumer equally happy. In addition, because point B is on the same indifference
curve as point C, these two points would make the consumer equally happy. But these conclusions imply
that points A and C would also make the consumer equally happy, even though point C has more of both
goods. This contradicts the axiom of transitivity and, thus, indifference curves cannot cross.

Property 4: Indifference curves are bowed inward. The slope of an indifference curve is the marginal rate
of substitution which we will cover in more detail later. The marginal rate of substitution usually depends
on the amount of each good the consumer is currently consuming. In particular, because people are more
willing to trade away goods that they have in abundance and less willing to trade away goods of which
they have little, the indifference curves are bowed inward. As an example, consider Figure 5.8. At point A,
because the consumer has a lot of cola and only a little pizza, he is very hungry but not very thirsty.
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FIGURE 5.7

The Impossibility of Intersecting Indifference Curves Quantity
A situation like this can never happen. According to these of cola
indifference curves, the consumer would be equally satisfied at c
points A, B and C, even though point C has more of both goods
than point A. A
B
0 Quantity
of pizza

To induce the consumer to give up 1 pizza, the consumer has to be given 6 litres of cola: the marginal rate
of substitution is 6 litres per pizza. By contrast, at point B, the consumer has little cola and a lot of pizza, so
he is very thirsty but not very hungry. At this point, he would be willing to give up 1 pizza to get 1 litre of
cola: the marginal rate of substitution is 1 litre per pizza. Thus, the bowed shape of the indifference curve
reflects the consumer’s greater willingness to give up a good that he already has in large quantity.

Bowed Indifference Curves Quantity
Indifference curves are usually bowed inward. This of cola
shape occurs because at point A, the consumer has 14
little pizza and much cola, so he requires a lot of

extra cola to induce him to give up one of the pizzas:

6 litres of cola per pizza, to be precise. At point B,

the consumer has much pizza and little cola, so he s
requires only a little extra cola to induce him to give

up one of the pizzas —1 litre of cola in this example.

Indifference
curve

0 2 3 6 7 Quantity
of pizza

Total and Marginal Utility

Remember, we assume that consumers prefer more to less. This does not mean that if a consumer eats
more and more pizza or drinks more and more cola that the utility on an additional unit consumed is always
the same. We need to distinguish between total utility and marginal utility. Total utility is the satisfaction
that consumers gain from consuming a product. The marginal utility of consumption is the increase in
utility that the consumer gets from an additional (marginal) unit of that good.

total utility the satisfaction gained from the consumption of a good
marginal utility the addition to total utility as a result of consuming one extra unit of a good

Imagine that you have been working hard and now realize that you are very hungry. You head to the
university canteen and buy a pizza. You eat the first slice of pizza very quickly because you are so hungry.
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If you were asked to rate the satisfaction from consuming that first slice (out of 10) you might rate it as 10
out of 10. You then turn to the second slice, that too is good but when you come to rate it you don't give it
quite as many out of 10 as the first slice — say you give the second slice 9 out of 10. The total utility of the
2 slices of pizza is 19 but the additional utility of the first slice was 10 and of the second slice, 9. You now
consume the third slice. By now your immediate hunger has been satisfied and you find the third slice is
not as satisfying, and you rate this as 7 out of 10. The total utility has risen to 26 but the marginal utility of
the third slice is 7. As you finish off the remaining three slices you find you did not really enjoy the last
slice — you might even have decided to leave part of it as you are now full. If someone now offered to buy
you a second pizza you might refuse — eating one extra slice might just result in you being sick — if this was
the case you might even rate this next slice as having negative utility.

The tendency for the total utility from consumption to rise but at a slower rate with additional units of
consumption is called diminishing marginal utility. Diminishing marginal utility refers to the tendency
for the additional satisfaction from consuming extra units of a good to fall.

diminishing marginal utility refers to the tendency for the additional satisfaction from consuming extra units of a
good to fall

Most goods are assumed to exhibit diminishing marginal utility; the more of the good the consumer
already has, the lower the marginal utility provided by an extra unit of that good.

The Marginal Rate of Substitution

Figure 5.9 shows an indifference curve and three combinations of cola and pizza represented by points A,
B and C. We know that the consumer is indifferent between these combinations. Assume the consumer
starts at the combination of cola and pizza represented by point C. Not surprisingly, if the consumer's
consumption of pizza is reduced, say from point C to point B, consumption of cola must increase to keep
him equally happy. If consumption of pizza is reduced again, from point B to point A, the amount of cola
consumed must increase yet again.

The Marginal Rate of Substitution Quantity
The slope of an indifference curve is not constant throughout of cola
its length but changes at every point. The marginal rate

of substitution measures that rate at which a consumer is

prepared to substitute one good for another. In this example, 20 |--
to acquire an additional 7 units of cola the consumer is
willing to give up 10 units of pizza.
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of pizza

Starting at point C, moving to point B the consumer is willing to give up 5 pizzas to increase consump-
tion of cola from 5 litres to 12 litres. We know, however, that as the consumption of cola increases, that
consumption will be subject to diminishing marginal utility. In our example, the consumer starts off with a
relatively large amount of pizza and a small amount of cola. As we have seen earlier, it is logical to assume
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that the consumer would be willing to give up relatively large amounts of pizza to acquire some additional
cola. However, moving from point B to point Cis a slightly different matter. The situationis almost reversed—to
gain additional litres of cola the consumer is willing to sacrifice fewer pizzas.

The rate at which consumers are willing to substitute one good for another is called the marginal rate of
substitution. The slope at any point on an indifference curve equals the rate at which the consumer is will-
ing to substitute one good for the other. The marginal rate of substitution (MRS) between two goods
depends on their marginal utilities. In this case, the marginal rate of substitution measures how much
cola the consumer requires in order to be compensated for a one-unit reduction in pizza consumption.
For example, if the marginal utility of cola is twice the marginal utility of pizza, then a person would need
2 units of pizza to compensate for losing 1 unit of cola, and the marginal rate of substitution equals —2.
More generally, the marginal rate of substitution (and thus the negative of the slope of the indifference

curve) equals the marginal utility of one good divided by the marginal utility of the other good (%)
uy

I marginal rate of substitution the rate at which a consumer is willing to trade one good for another

Notice that because the indifference curves are not straight lines, the marginal rate of substitution is
not the same at all points on a given indifference curve.

Two Extreme Examples of Indifference Curves

The shape of an indifference curve tells us about the consumer’s willingness to trade one good for the
other. When the goods are easy to substitute for each other, the indifference curves are less bowed; when
the goods are hard to substitute, the indifference curves are very bowed. To see why this is true, let's
consider the extreme cases.

Perfect Substitutes Suppose that someone offered you bundles of 50 cent coins and 10 cent coins. How
would you rank the different bundles?

Most probably, you would care only about the total monetary value of each bundle. If so, you would
judge a bundle based on the number of 50 cent coins plus five times the number of 10 cent coins. In
other words, you would always be willing to trade one 50 cent coin for five 10 cent coins, regardless of
the number of coins in either bundle. Your marginal rate of substitution between 10 cent coins and 50 cent
coins would be a fixed number: 5.

We can represent your preferences over 50 cent coins and 10 cent coins with the indifference curves in
panel (a) of Figure 5.10. Because the marginal rate of substitution is constant, the indifference curves are
straight lines. In this extreme case of straight indifference curves, we say that the two goods are perfect
substitutes.

I perfect substitutes two goods with straight line indifference curves

Perfect Complements Suppose now that someone offered you bundles of shoes. Some of the shoes fit
your left foot, others your right foot. How would you rank these different bundles?

In this case, you might care only about the number of pairs of shoes. In other words, you would judge
a bundle based on the number of pairs you could assemble from it. A bundle of 5 left shoes and 7 right
shoes yields only 5 pairs. Getting 1 more right shoe has no value if there is no left shoe to go with it.

We can represent your preferences for right and left shoes with the indifference curves in panel (b) of
Figure 5.10. In this case, a bundle with 5 left shoes and 5 right shoes is just as good as a bundle with
5 left shoes and 7 right shoes. It is also just as good as a bundle with 7 left shoes and 5 right shoes.
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Perfect Substitutes and Perfect Complements

When two goods are easily substitutable, such as 50 cent and 10 cent coins, the indifference curves are straight lines, as shown in
panel (a). When two goods are strongly complementary, such as left shoes and right shoes, the indifference curves are right angles,
as shown in panel (b).

(a) Perfect substitutes (b) Perfect complements
10 cent Left
shoes
15
10
> a T l2
Y ISR I_‘ 4
5

1 2 3 50 cent 0 5 7 Right shoes

The indifference curves, therefore, are right angles. In this extreme case of right-angle indifference curves,
we say that the two goods are perfect complements.

I perfect complements two goods with right-angle indifference curves

In the real world, of course, most goods are neither perfect substitutes (like coins of different denom-
inations) nor perfect complements (like right shoes and left shoes). More typically, the indifference curves
are bowed inward, but not so bowed as to become right angles.

SELF TEST Why is the amount of a good a person is consuming at a given point in time an important factor
in determining the marginal rate of substitution? What happens to the total and marginal utility of two goods,
x and y, if a consumer has a large quantity of good x but hardly any of good y and then opts to consume more
of good x ?

OPTIMIZATION: WHAT THE CONSUMER CHOOSES

One of the working assumptions of the SEM is that the consumer will seek to maximize utility subject to
the constraint of a limited income. This is an example of a constrained optimization problem. How is this
constrained optimization problem solved?

The Consumer’s Optimal Choices

Using our cola and pizza example, the consumer would like to end up with the best possible combination
of cola and pizza — that is, the combination on the highest possible indifference curve. But the consumer
is constrained by the resources available to him — his income as shown by the budget constraint.
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Figure 5.11 shows the consumer’s budget constraint and three of his many indifference curves. The
highest indifference curve that the consumer can reach (I, in the figure) is the one that just barely touches
the budget constraint. The point at which this indifference curve and the budget constraint touch is called
the optimum. The consumer would prefer point A, but he cannot afford that point because it lies above
his budget constraint. The consumer can afford point B, but that point is on a lower indifference curve
and, therefore, provides the consumer less satisfaction. The combination of cola and pizza at point C is
affordable being just on the budget constraint, but the consumer is not in equilibrium because there is
an incentive for him to change his consumption choices and reach a higher indifference curve. What this
means is that the consumer can reallocate his spending decisions and get more utility from his limited
income. There is an incentive for him to reduce consumption of pizza and increase consumption of cola at
point D on indifference curve |,. By doing this the consumer is getting more utility from an additional cent
spent on more cola compared to the marginal utility spent on another pizza. This is entirely logical. If you
could spend one cent on more cola and get an extra 7 utils of utility compared to an extra 5 utils you would
get from more pizza with the same cent, it makes sense to buy more cola.

However, this is still not the optimum because the consumer can continue to reallocate his spending
decisions reaching ever higher indifference curves (remember there are an infinite amount on the map)
until the marginal utility of the last cent spent on cola is equal to the marginal utility of the last cent spent
on pizza. The optimum represents the best combination of consumption of cola and pizza available to the
consumer.

The Consumer’s Optimum

The consumer chooses the point on his budget constraint
that lies on the highest achievable indifference curve.

At this point, called the optimum, the marginal rate of
substitution equals the relative price of the two goods.
Here the highest indifference curve the consumer can
reach is .. The consumer prefers point A, which lies on
indifference curve I, but the consumer cannot afford this

bundle of cola and pizza. In contrast, point B is affordable,

but because it lies on a lower indifference curve, the
consumer does not prefer it.

Quantity
of cola

Optimum

Budget constraint

Quantity
of pizza

At the point of consumer equilibrium, the optimum, the slope of the indifference curve equals the slope
of the budget constraint. We say that the indifference curve is tangential to the budget constraint. The
slope of the indifference curve is the marginal rate of substitution between cola and pizza, and the slope
of the budget constraint is the relative price of cola and pizza. Thus, the consumer chooses consumption
of the two goods so that the marginal rate of substitution equals the relative price.

At the consumer optimum, the marginal rate of substitution equals the ratio of prices. That is:

P
MRS = =
P
y
Because the marginal rate of substitution equals the ratio of marginal utilities, we can write this condi-
tion for optimization as:

<

U

x x

Y

u P
y y

=
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Now rearrange this expression to become:
MU, MU,
P, P

y

This equation has a simple interpretation: at the optimum, the marginal utility per euro spent on good x
equals the marginal utility per euro spent on good y. At any other point, the consumer is not in equilib-
rium. Why? As we saw above, this is because the consumer could increase utility by changing behaviour,
switching spending from the good that provided lower marginal utility per euro and more on the good that
provided higher marginal utility per euro.

At the consumer’s optimum, the consumer’s valuation of the two goods (as measured by the marginal
rate of substitution) equals the market's valuation (as measured by the relative price). As a result of this
consumer optimization, market prices of different goods reflect the value that consumers place on those
goods.

Christmas and the Rational Consumer

At the time of writing, it is a few weeks before the Christmas holiday. Millions of people throughout Europe
will either travel to shopping centres or go online to buy gifts for friends and relatives. The media are full of
adverts trying to persuade people to buy particular products and TV adverts are dominated by food, drink,
chocolate, perfumes, toys and electrical goods.

Does our theory of consumer choice provide any insights into consumer behaviour at this time of the
year? Do consumers act rationally to allocate their limited income? Many people would like to think that
they do; most appreciate that they have a limited income and when economic times are hard (which they
are for many countries at the time of writing) there is even more of an incentive to make budgets stretch
that bit further and give value for money.

There is evidence, however, that consumers may not behave as rationally as they might like to think.
The first problem is that when buying gifts consumers are not the end user and so are anticipating the
utility of a third person —in other words, will the gift receiver actually like the present when they open it?
The next problem is that consumers are influenced in their consumption choices by the information they
are bombarded with by retailers — both online and ‘bricks and mortar’.

As consumers walk into shops they are often met with ‘offers” — the number of people who stop and
buy something as a result of these ‘offers’ is striking. In some cases they might be for so-called ‘big ticket
items’ such as TVs which may be deliberately sold below cost to encourage purchase. Where is the
rationality in that for the retailer? One reason is that in buying the TV the consumer invariably then also
purchases other accessories which they need — cables, stands, wall mounting brackets, maybe even a
games console or some DVDs to complement the wonderful new TV and before you know it the amount
spent is far above any savings gained from purchasing the TV. We might also ask whether the consumer
actually needed the TV in the first place — is this what they set out to buy? In some cases, of course, it is,
but in others it is an impulse purchase and can that, by definition, be rational?

Doing the Christmas grocery shopping might be another case where rationality is compromised. Many
stores provide information on their receipt or online order form telling consumers how much they have
‘saved’ as a result of their purchase decisions. The consumer might have decided to buy a six-pack of
wine for €48 which will ‘save’ them €6 — did they intend to buy a six-pack in the first place? If not then they
may end up spending a great deal more than they originally intended. It doesn’t matter of course because
‘it will all get drunk at some point so | might as well buy it'! Is that a rational statement?

The ‘savings’ list might sound impressive but the store does not offset the savings they tell you about
by allocating the overheads of shopping —the time spent queuing, the cost of the petrol and vehicle depre-
ciation used to get to the store, the parking fee, what the shopper could have been doing if they were not
walking round a supermarket or sitting in front of their computer making their consumption choice.

Then there is the cheerful retail operative who proudly announces to you that as a result of buying the
two-for-one shirt offer you have ‘saved €30". The answer? No, | haven't, | have spent €30! | didn’t need two

(Continued)
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shirts (I probably did not need one shirt) and if | was being asked to hand over €60 for the item regardless
of how many shirts, | may not have made the decision to spend that much money. If | was never going to
spend it then it is not a saving. Many consumers, however, do tell their friends that they ‘saved’ lots as a
result of their trip, despite these facts. Psychologists call it confirmation bias.

There is also research which shows that far from being rational in our decision making when shopping,
we can be deeply irrational. Our brains react differently to information we see when we are shopping and
retailers know this. On the one hand we are primed when we go shopping. Psychologists have shown
that when humans are given information which creates an association they are more likely to behave in
ways which confirm the association. If the brain is primed to look for bargains or offers we are more likely
to make a purchase decision when confronted with information which seems to represent a ‘bargain’.
If prices are lower than anticipated then the decision making part of the brain registers this and we are
more likely to make the purchase as a result. Equally, if prices are much higher than anticipated a different
part of the brain associated with registering pain is activated and we avoid the purchase.

Overall, therefore, whilst our model of consumer behaviour provides some insights, as with any model
it is a representation of reality and not reality itself. There is now a great deal of research being conduc-
ted which is shedding more light on consumer behaviour which casts doubt on just how rational we are
capable of being.

Many stores provide
information on their receipt
or online order form telling
consumers how much they
have ‘saved’ as a result of
their purchase decisions

How Changes in Income Affect the Consumer’'s Choices

Suppose that income increases. We know that if income increases there is a parallel shift of the budget
constraint with the same slope of the initial budget line because the relative price of the two goods has
not changed.

The increase in income means there is an incentive for the consumer to reallocate his spending
decisions to increase utility and choose a better combination of cola and pizza. In other words, the con-
sumer can now reach a higher indifference curve as shown in Figure 5.12. The consumer reallocates
income until he reaches a new optimum labelled ‘new optimum’.

Notice that in Figure 5.12 the consumer chooses to consume more cola and more pizza. Although
the logic of the model does not require increased consumption of both goods in response to increased
income, this situation is the most common one. Remember, if a consumer wants more of a good when
his income rises, economists call it a normal good. The indifference curves in Figure 5.12 are drawn under
the assumption that both cola and pizza are normal goods.

Figure 5.13 shows an example in which an increase in income induces the consumer to buy more pizza
but less cola. If a consumer buys less of a good when his income rises, economists call it an inferior good.
Figure 5.13 is drawn under the assumption that pizza is a normal good and cola is an inferior good.
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An Increase in Income

When the consumer's income rises, the
budget constraint shifts out. If both goods
are normal goods, the consumer responds
to the increase in income by buying more of
both of them. Here the consumer buys more
pizza and more cola.
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Although most goods are normal goods, there are some inferior goods in the world. One example is
bus rides. High-income consumers are more likely to own cars and less likely to ride the bus than low-in-
come consumers. Bus rides, therefore, are an inferior good.

How Changes in Prices Affect the Consumer’s Choices

Suppose that the price of cola falls from €2 to €1 a litre. VWWe have seen how a change in the price of any
good causes the budget constraint to pivot. With his available income of €1,000 the consumer can now
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buy twice as many litres of cola than before but the same amount of pizza. Figure 5.14 shows that point
A stays the same (100 pizzas). Yet if the consumer spends his entire income of €1,000 on cola, he can
now buy 1,000 rather than only 500 litres. Thus, the end point of the budget constraint pivots outwards
from point B to point C.

The pivoting of the budget constraint changes its slope. Because the price of cola has fallen to €1 from
€2, while the price of pizza has remained €10, the consumer can now trade a pizza for 10 rather than 5

litres of cola. As a result, the new budget constraint is more steeply sloped.

slope. The consumer moves
from the initial optimum to the
new optimum, which changes
his purchases of both cola and
pizza. In this case, the quantity
of cola consumed rises and the
quantity of pizza consumed falls.

A Change in Price Quantity
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How such a change in the budget constraint alters the consumption of both goods depends on the
consumer’s preferences. For the indifference curves drawn in Figure 5.14, the consumer buys more cola
and less pizza.

Income and Substitution Effects

In Chapter 3 we took a brief look at the income effect and the substitution effect as reasons why a fall
in price leads to a rise in quantity demanded.

income effect the change in consumption that results when a price change moves the consumer to a higher or lower
indifference curve

substitution effect the change in consumption that results when a price change moves the consumer along a given
indifference curve to a point with a new marginal rate of substitution

Consider this thought experiment: If the price of cola falls you are now able to purchase more cola with
your income — you are in effect richer. Because you are richer, you can buy both more cola and more pizza.
For example, assume your income is €1,000 and the initial price of cola is €2 and pizza is €10. You currently
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buy 250 litres of cola and 50 pizzas. If the price of cola falls to €1 per litre you can adjust your spending
and now buy 300 litres of cola (spending €300) and use the remaining €700 to buy more pizza (70 pizzas).
This is the income effect.

Second, note that now that the price of cola has fallen, you get more litres of cola for every pizza that
you give up. Because pizza is now relatively more expensive, you might decide to buy less pizza and more
cola. This is the substitution effect.

Both of these effects occur when prices change. The decrease in the price of cola makes the con-
sumer better off. If cola and pizza are both normal goods, the consumer will want to spread this improve-
ment in his purchasing power over both goods. This income effect tends to make the consumer buy
more pizza and more cola. Yet, at the same time, consumption of cola has become less expensive
relative to consumption of pizza. This substitution effect tends to make the consumer choose more cola
and less pizza.

The end result of these two effects is that the consumer certainly buys more cola, because the income
and substitution effects both act to raise purchases of cola. But it is ambiguous whether the consumer
buys more pizza, because the income and substitution effects work in opposite directions. This conclusion
is summarized in Table 5.1.

TABLE 5.1 Income and Substitution Effects When the Price of Cola Falls

Good Income effect Substitution effect Total effect
Cola Consumer is Cola is relatively Income and substitution
richer, so he cheaper, so effects act in same direction,
buys more cola. consumer buys so consumer buys more cola.
more cola.
Pizza Consumer is Pizza is relatively Income and substitution
richer, so he more expensive, effects act in opposite
buys more pizza. so consumer buys directions, so the total effect
less pizza. on pizza consumption is
ambiguous.

We can interpret the income and substitution effects using indifference curves:

e The income effect is the change in consumption that results from the movement to a higher indiffer-
ence curve.

e The substitution effect is the change in consumption that results from being at a point on an indiffer-
ence curve with a different marginal rate of substitution.

Figure 5.15 shows graphically how to decompose the change in the consumer’s decision into the
income effect and the substitution effect. When the price of cola falls, the consumer moves from the initial
optimum, point A, to the new optimum, point C. We can view this change as occurring in two steps. First,
the consumer moves along the initial indifference curve |, from point A to point B - this is the substitution
effect. The consumer is equally happy at these two points, but at point B the marginal rate of substitution
reflects the new relative price. (The dashed line through point B reflects the new relative price by being
parallel to the new budget constraint.) Next, the consumer shifts to the higher indifference curve |, by
moving from point B to point C — this is the income effect. Even though point B and point C are on different
indifference curves, they have the same marginal rate of substitution. That is, the slope of the indifference
curve |, at point B equals the slope of the indifference curve |, at point C.

Although the consumer never actually chooses point B, this hypothetical point is useful to clarify the
two effects that determine the consumer’s decision. Notice that the change from point A to point B rep-
resents a pure change in the marginal rate of substitution without any change in the consumer's welfare.
Similarly, the change from point B to point C represents a pure change in welfare without any change in
the marginal rate of substitution. Thus, the movement from A to B shows the substitution effect, and the
movement from B to C shows the income effect.
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Quantity

Income and Substitution Effects of cola
The effect of a change in price can be broken

down into an income effect and a substitution

effect. The substitution effect — the movement

along an indifference curve to a point with a

different marginal rate of substitution — is shown
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SELF TEST Draw a budget constraint and indifference curves for cola and pizza. Show what happens to the
budget constraint and the consumer’s optimum when the price of pizza rises. In your diagram, decompose the
change into an income effect and a substitution effect.

Deriving the Demand Curve

Using the logic we have developed so far, we can now look at how the demand curve is derived. The
demand curve shows the quantity demanded of a good for any given price. We can view a consumer's
demand curve as a summary of the optimal decisions that arise from his budget constraint and indiffer
ence curves.

Figure 5.16 considers the demand for pizza. Assume the price of pizza is €10 indicated by the budget
constraint BC, and a consumer optimum with indifference curve |, giving a quantity of pizza bought
as Q,. A series of other budget constraints labelled BC, to BC, indicate successive lower prices of pizza
and the different consumer optimums indicated by the varying quantities of pizza purchased. The con-
sumer optimums associated with each price of pizza are shown as the price-consumption curve. The
price-consumption curve shows the consumer optimum for two goods as the price of one of the goods
changes ceteris paribus.

price-consumption curve a line showing the consumer optimum for two goods as the price of one of the goods
changes, assuming incomes and the price of the good are held constant

Figure 5.16 represents the relationship between the change in the price of pizza and the quantity
demanded. The price—quantity relationship is plotted on the lower graph to give the familiar demand curve.
As the price of pizza falls the quantity demanded rises — the reasons being partly due to the income effect
and partly to the substitution effect. The theory of consumer choice, therefore, provides the theoretical
foundation for the consumer’s demand curve, which we first introduced in Chapter 3.
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Deriving the Demand Curve of cola
The upper graph shows that when the

price of cola falls the consumer's optimum

changes and these changes are shown as

the price-consumption curve. The demand

curve in the lower graph reflects the

relationship between the price of pizza and

the quantity demanded.
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Do All Demand Curves Slope Downwards?

The law of demand implies that when the price of a good rises, people buy less of it. This law is reflected
in the downwards slope of the demand curve.

As a matter of economic theory, however, demand curves can sometimes slope upwards. In other
words, consumers can sometimes violate the law of demand and buy more of a good when the price
rises. To see how this can happen, consider Figure 5.17 In this example, the consumer buys two goods —
meat and potatoes. Initially, the consumer’s budget constraint is the line from point A to point B. The
optimum is point C. When the price of potatoes rises, the budget constraint shifts inwards and is now the
line from point A to point D. The optimum is now point E. Notice that a rise in the price of potatoes has led
the consumer to buy a larger quantity of potatoes.

Why is the consumer responding in a seemingly perverse way? The reason is that potatoes here are a
strongly inferior good. When the price of potatoes rises, the consumer is poorer. The income effect makes
the consumer want to buy less meat and more potatoes. At the same time, because the potatoes have
become more expensive relative to meat, the substitution effect makes the consumer want to buy more
meat and less potatoes. In this particular case, however, the income effect is so strong that it exceeds
the substitution effect. In the end, the consumer responds to the higher price of potatoes by buying less
meat and more potatoes.
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Economists use the term Giffen good to describe a good that violates the law of demand. (The term is
named after the British economist Robert Giffen, who first noted this possibility.) In this example, potatoes
are a Giffen good. Giffen goods are inferior goods for which the income effect dominates the substitution
effect. Therefore, they have demand curves that slope upward.

I Giffen good a good for which an increase in the price raises the quantity demanded

Economists disagree about whether any Giffen good has ever been discovered. Some historians sug-
gest that potatoes were in fact a Giffen good during the Irish potato famine of the 19th century. Potatoes
were such a large part of people’s diet (historians estimate that the average working man might eat up
to 14 pounds of potatoes a day) that when the price of potatoes rose, it had a large income effect. People
responded to their reduced living standard by cutting back on the luxury of meat and buying more of the
staple food of potatoes. Thus, it is argued that a higher price of potatoes actually raised the quantity of
potatoes demanded.

Whether or not this historical account is true, it is safe to say that Giffen goods are very rare. Some
economists (for example, Dwyer and Lindsey, 1984 and Rosen, 1999) have claimed that a legend has
built up around Robert Giffen and that the evidence does not support his idea. Others have suggested
that rice and wheat in parts of China might exhibit Giffen qualities. The theory of consumer choice does
allow demand curves to slope upwa