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This book has been written specifically for the student studying Higher or
Standard Level Economics for the |B Diploma Programme.

It may be helpful to any student of Introductory Economics, especially in
the area of understanding the construction and use of diagrams.

The study guide is organized in boxes and bullet points, and also includes
‘tips' to help your work. Explanations are provided for all points presented.

The importance of diagrams in Economics in general, and in the IB
examination process in particular, cannot be overemphasized. This guide
has been written to help you realize that diagrams are not just 'pictures’
for you to remember and ‘paste’ onto your answer sheets, but perfectly
logical constructions that once you understand you will never forget.

Essay-style questions have been included to help you ensure that you have
covered all the material.

All Higher Level material is clearly marked. Section 5 focuses on the
mathematical knowledge and skills required by Higher Level students.

The glossary covers every term found in the syllabus and will be useful to
you both for reference and as a revision source.

Constantine H. Ziogas
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Scarcity

-~

Economics as a discipline would not exist without scarcity.

This is the fundamental problem that all societies face. It refers
to the excess of human wants over what can actually be
produced to fulfill these wants. Human wants are unlimited. On
the other hand, the means of fulfilling these human wants are
limited because the resources available are limited. As a result,
choices have to be made.

For example, society cannot enjoy all the books and all the
tables it wants because the number of trees required to
produce these two goods is limited. It somehow has to decide
how many books and how many tables it wants to produce. If
more tables are produced then fewer books will be enjoyed and
vice versa. We define as the opportunity cost of a choice, the
value of the next best alternative sacrificed. If, for example, by
giving (or more correctly, ‘allocating’) a tree to table production,
one extra table is produced but 25 books need to be sacrificed,
we say that the opportunity cost of producing one more table is
25 books.

Resources (factors of production)

Resources are also referred to as factors of production. They
include all inputs used in the production of a good or service.
They are typically separated into the following four categories.

@ Land and raw materials (natural resources)

These are inputs into production that are provided by
nature, for example agricultural and non-agricultural land,
forests, pastures, minera deposits, oil, natural gas, lakes
and rivers. The world's land area and raw materials are
limited. Some resources, such as oil and coal deposits, are
non-renewable: if they are used now, they will not be
available in the future. Other resources, for example forests
(timber) and the stock of fish, are renewable.

Labour (human resources)

Labour includes all forms of human input, both physical
and mental, into current production. The labour force is, at
any point in time, limited both in number and in skills. The
total number of people available for work is referred to as
the labour force or working population.

m Capital
Physical capital inciudes manufactured resources; in other
words, goods used to produce other goods. The world has
a limited stock of capital (limited supply of factories,
machines, tools and other equipment). Note that the
meaning of capital in economics is different from that used
in ordinary speech where people refer to money as capital.

m Entrepreneurship

Entrepreneurship is related but not identical to
management. When a new venture is being considered,
risks exist. They involve the unknown future. Someone must
assess these risks and make judgments about whether or

not to undertake them. The people who do so are called
entrepreneurs, Entrepreneurship refers to the willingness
and ability of certain individuals to take risks and to
mobilize the remaining factors of production.

Related concepts

In addition to the idea of physical capital already mentioned,
it is useful to include natural capital and human capital.

w Natural capital

Natural capital can be thought of as natural resources
which may be improved upon or may be depleted. Thinking
in terms of natural capital can easily accommodate another
related concept, sustainability, which refers to the idea of
preserving and even increasing or improving upon the
available stock of natural resources.

Human capital

Labour may also be improved upon, in that the labour force
may become more productive. The term human capital
refers to the education, training and skills embodied in the
labour force of a country. Even if the size of the labour force
of an economy is constant over time, the stock of human
capital may increase.

Other useful introductory terms

Social sciences: disciplines that systematically study human
behaviour from different perspectives. Economics, psychology,
anthropology, political science, sociology and history are all
considered social sciences.

Models: simplified and often simplistic representations of
reality. They are constructed to study a phenomenon and
through it explain past observations and perhaps predict future
ones. Evaluating the appropriateness or usefulness of a specific
model is not easy.

Normative economic statements: value judgments, opinions
and statements that cannot be falsified or proven right or
wrong; statements that cannot be tested against fact (data).
Examples are: 'Inflation is rising too fast’ or ‘Income distribution
is not fair’. Key phrases in normative statements include ‘ought
to be', ‘should be’, ‘too much’, ‘too littie’, 'is fair', is unfair’, and
S0 on.

Positive economic statements: statements that can be
falsified or proven, at least in principle, right or wrong. They
can be tested against facts (data), for example: A minimum
wage policy will increase unemployment among unskilled
workers.'

Fconomic goods: goods and services that require scarce
resources to be sacrificed in order for them to be produced.
Free goods: in contrast to economic goods, free goods have a

zero opportunity cost of production. (There are very few
realworld examples, perhaps sea water and air.) Note that
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goods available at a zero price are not free in the economist's
sense if scarce resources have been used up to produce them.,

Competitive market: a market where there are very many small
firms, the good is homogeneous (it is considered identical
across firms by consumers) and nothing prevents a new firm
from entering the market or an existing firm from exiting.

The fundamental questions of economics

Ceteris paribus: a Latin phrase that means ‘all other things
remaining constant’.

Rationality: in economics rationality is taken to imply
purposeful behaviour and, more specifically, utility-maximizing
consumers and profitmaximizing firms.

Three fundamental questions

Scarcity necessitates choice. As a result all societies,
independently of their level of economic development or the
economic system adopted, must answer the following three
questions.

m  What (which goods and services) will be produced and in
what quantities?

@ How will each good or service be produced (using, for
example, a labourintensive or capital-intensive technology)?

For whom will goods and services be produced? (How will
income be distributed?)

Countries develop their own set of institutions that answer
these three questions. How these institutions do this depends
on the economic system the country has adopted. An economic
system can be broadly defined as the institutional framework
within which economic activity takes place. It is easy to
distinguish two extreme cases but in the real world there are
many variations. The two extremes are market economies and
command economies, and between these extremes are mixed
economies.

A market economy is one where households and firms, each
acting in their own selfinterest and through their interaction
in markets, provide answers to the three questions.

A command economy is one where the state provides the
answers,

A mixed economy is one where both markets and the state
provide the answers.

Central to the idea of a market economy is the concept of a
market. A market should be thought as a mechanism that can

The production possibilities curve

provide answers to the three fundamental questions. For
example, the market can determine:

whether this good or that good will be produced and in
what quantities

m which production technology a firm should use to produce
a good or a service

# how much income the owner of each factor of production
will earn.

Economics is the study of markets: their successes and their
failures. Questions of resource allocation are investigated in
economics, Taking the example given earlier, economics
investigates how many workers and how many trees will be
allocated to the production of tables, and how many workers
and how many trees will be allocated to the production of
books. Given a set of resources (that is, a specific amount of
labour and trees) there are various possible allocations. Each
allocation leads to some amount of tables and some amount of
books produced and consumed. Not all of these allocations are
best for society. Economics studies the allocations that result
from the operation of the market mechanism and then
examines whether they answer the three fundamental
questions in the best possible way or not. Sometimes we will
see that the market as a mechanism succeeds and results in
the best possible answers for society to these questions. Many
other times, the market as a mechanism fails. When it fails it
automatically creates a role for the government to step in and
attempt to correct the market failure. However, as we will

see, there is no a priori guarantee that the answers that
governments provide are necessarily better as government
failure is also possible.

The production possibilities curve (PPC) - also referred to as the
production possibilities frontier (PPF) - is the first economic
model we will study. Through it, a number of important
economic concepts will be illustrated and become clear. For
example, the model provides us with a visual account of
scarcity, attainable and unattainable choices, opportunity cost,
efficiency and growth,

A PPC refers to an economy with a fixed amount of resources,
characterized by a given level of technology as well as some
institutional framework, and producing only two goods. A PPC

shows for every amount produced of good X, the maximum
amount of good Y that this economy can produce if it fully
utilizes its limited resources using the available technology.

For example, referring to Figure 0.1, if the economy decides to
produce X1 units of good X then it can produce Y1 units of
good Y at the most, (assuming that it fully utilizes its limited
resources with the available technology). APPCis a
technological relationship and it provides no information about
choices. It shows what an economy can do, not what it chooses
to do.
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Figure 0.1 The PPC

The existence of a PPC reflects scarcity: the limited resources
available constrain any economy in producing only some
combinations of output. Combinations of output represented
by points outside a PPC (such as point A in Figure 0.1) are
unattainable given the amount of resources available and the
current level of technology. Points inside the PPC (such as point
B in Figure 0.1) show attainable but inefficient output
combinations in the sense that available resources are not fully
utilized, for example there is unemployment. Points on the PPC
(such as points F and H) show attainable and efficient
combinations as there is no waste of scarce resources and it is
not possible to produce more of one good without sacrificing
some of the other.

The negative slope of the PPC reflects that, in order to produce
more of one good, resources have to be diverted away from the
production of the other good so that less of the other good can
now be produced: there is an opportunity cost involved in
producing an extra unit of a good. This opportunity cost is the
amount of the other good that has to be sacrificed. The
opportunity cost of producing X1X2 extra units of good X is
equal to the Y1Y2 units of good Y that need to be sacrificed.
The opportunity cost of producing X3X4 extra units of X is
equal to Y3Y4 units of good Y that need to be sacrificed.

Points outside the PPC

These are unattainable combinations of output: more or better resources and/or improved technology would be
necessary to produce such combinations.

As scarce resources are not equally well suited for the
production of all goods (because resources tend to be
specialized), the opportunity cost of producing more and more
units of a good increases: everincreasing amounts of good Y
need to be sacrificed to produce more and more units of good
X. This is why the PPC is bowed towards the origin. The slope
(the tangent at each point, such as at points F and H)
becomes steeper and steeper, reflecting that the opportunity
cost of producing more of good X is increasing. Producing
X3X4 more units of good X is costlier than producing X1X2
more units of X because resources much better suited for the
production of good Y must now be diverted to the production
of good X. If, on the other hand, resources were perfectly
substitutable then the PPC would be a negatively sloped
straight line reflecting constant opportunity costs.

Growth of an economy can be shown through an outward shift
of the PPC. It implies that combinations of output that were
initially unattainable can now be produced. For such an
outward shift to occur, more of better resources should become
available and/or technology should improve. It can be argued
that adopting a better institutional framework will also :
contribute to growth.

Make sure that 8 PPC

! }mvestment) is the sacnﬁce of currenﬂevels of consump

Unemployment implies the existence of (labour) resources that
are not utilized. The economy is producing some combination
of output represented by a point located inside its PPC. It
follows that if unemployment increases then the new point will
lie somewhere closer to the origin as fewer units of at least
one of the two goods will be produced. Conversely, if
unemployment decreases there is no shift in the PPC as the
labour factor of production has not increased. The economy will
just move from some combination inside its PPC to another
combination closer to the curve itself (that is, to any point
located to the northeast of the original point).

Points on the PPC

These are attainable and efficient combinations as there is no waste of scarce resources.

Points inside the PPC

These are attainable but inefficient combinations as scarce resources are not being used, so they are wasted.

N
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Scarcity The existence of the PPC illustrates scarcity. If scarcity did not exist then all points in the ‘goods space’ created
when drawing our two axes would be attainable - this is obviously unrealistic.

Choice Once the PPC is constructed, a society can choose any combination of output (point) on it, or, if society's
preferences or priotities change, move from one combination to another one along the curve.

slope of the PPC.

Efficiency Efficiency is shown at all points on the PPC, as each reflects full use of available resources given the available
technology without any waste.

Inefficiency Inefficiency is shown at afl points inside the PPC, as given the amount produced of one of the two goods, more
of the other could be produced. This implies wasted (idle or unemployed) resources and so inefficiency.

Opportunity cost Movement from one point on the PPC to another implies that more of one of the two goods is produced but less

of the other. So the extra amount produced of one good comes at a cost: this cost is the amount sacrificed of
the other good. The opportunity cost of producing more units of the good on the horizontal axis is given by the

Constant opportunity cost

A tinear PPC reflects constant bpportunity costs: producing more and more units of one good always requires
the same amount of the other good to be sacrificed.

Increasing opportunity cost | A concave (bowed in towards the origin) PPC shows increasing opportunity cost, as to produce equal extra units
of one good, increasing amounts of the other good have to be sacrificed.

Growth An outward shift of the PPC reflects growth as combinations of output previously unattainable become
attainable.

Central themes

How much of a role should markets have and how much
of a role should government have?

Markets can be considered as a mechanism leading to
some allocation of scarce resources. There is no guarantee
that the market outcome is the best outcome from society's
point of view. For example, markets may lead to too much
pollution, or not enough libraries; they may lead to
unacceptably high rates of unemployment or to inadequate
health care for lowerincome households; they may lead to
excessively risky lending practices by financial institutions
or to not enough basic scientific research. On the other
hand, even if there is a role for the government to play, can
we guarantee that intervention will improve matters? What
is the extent and the type of intervention that is necessary?
At what cost?

What is sustainability and why has it emerged as such
an important concept?

The concept is closely but not exclusively related to the
environmental effects of current patterns of production
and resource allocation. The World Development Report
2010 states:

‘Development that is socially, economically and
environmentally sustainable is a challenge,
even without global warming. Economic growth
is needed, but growth alone is not enough if it
does not reduce poverty and increase the
equality of opportunity. And failing to
safeguard the environment eventually threatens
economic and social achievements.’

These points are not new. They only repeat what still is,
after more than 20 years, perhaps the most widely used
definition of sustainable development; 'Development that
meets the needs of the present without compromising the
ability of future generations to meet their own needs.'

Given scarcity, should we only care about efficiency or
should equity also be a goal?

Is there perhaps a trade-off between these two goals? What
do we mean in economics by the term ‘efficiency’? What
does 'equity’ mean? There has been much debate on
whether policies that promote equity hurt or also promote
efficiency. Does the answer depend on the types of policy
that are employed to ensure equity?

If an economy grows, is there economic development?

Is there perhaps too much attention being paid to how fast
an economy grows? When does economic growth lead to
development? Can there be development without growth?
To what extent can one confidently claim that an advanced
economy is a developed economy? Should we focus on
country totals or should we pay closer attention to
variations within a country?




Microeconamics is concerned with the individual parts of the economy. It is concerned with
the demand and supply of particular goods, services and resources. In other words, it focuses
on individual markets.

Markets

A market can be defined as an institution which permits
interaction between buyers and sellers. It can also be
considered a mechanism that determines which goods and
services will be produced in an economy and so how scarce
resources will be allocated.

Several different types of market exist beyond product markets
where goods and services are being exchanged. Factors of
production are traded in factor markets. The labour market is
an example of a factor market. The stock market, the bond

Demand: the behaviour of consumers

market and the foreign exchange market are examples of
financial markets.

The interaction of consumers and producers {firms}) in product
markets determine the market price of each product. Changes in
market conditions therefore resuit in changes in market prices.
These set off a chain of events leading to more or less of the good
being produced and so to a new allocation of scarce resources.

To analyse how markets function we need to examine the
behaviour of consumers and of producers,

The demand for a good summarizes the behaviour of buyers in
a market. It is the relationship between various possible prices
and the corresponding quantities that consumers are willing
and able to purchase per time period, ceteris paribus. Ceteris
paribus means that all other factors affecting demand are
assumed constant.

This relationship between price per unit and quantity
demanded per period of time is inverse (negative), meaning
that if the price increases then quantity demanded will decrease
as consumers will be willing and able to buy less per period.

The inverse relationship between price and quantity demanded
is referred to as the law of demand. The law of demand states
that if the price of a good rises then quantity demanded per
period will fall, ceteris paribus.

A demand curve shows this inverse relationship between the price
per unit of a good and the quantity of the good demanded per
period. Price per unit is measured on the vertical axis; quantity
demanded per period is measured on the horizontal axis.

A demand curve may refer to an individual consumer or to the
market. The market demand curve is the horizontal summation
of all the individual demand curves. This means that at each
price we add the quantities demanded by each individual. So if
a market consists of Joey and Ross, and at a price of €2.00 Joey
is willing and able to buy five lattes per week while Ross is
willing and able to buy seven lattes per week, then at the price
of €2.00 the market demand is 12 lattes per week.

For example, in Figure 1.1.1, if the price per unit is P1 then
consumers will be willing and able to buy Q1 units per period,
whereas if the price increased to P2 per unit then consumers wil
be willing and able to buy Q2 units per period, ceteris paribus.

The substitution effect

If the price of X increases then all other goods automatically become relatively cheaper so consumers wili tend to

Price per unit (P)
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Figure 1.1.1 A typical market demand curve

Goals of typical consumers

Consumers' utility is the satisfaction derived from consuming
a good or a bundle of goods. Typical consumers will try to
maximize their utility: this means that they will choose the
bundle of goods which maximizes their satisfaction and
which they can afford, given their income and the prices
they face in the market.

substitute other goods for X

SIINONODIOYUIIIN

The income effect

If the price of X increases then purchasing power of consumers decreases and they will be abie to afford less of X

LNOILD3S




1 Microeconomics

Other factors affecting demand ('shift’ factors)

Changes in consumers' income may affect demand. For
example, if income increases then demand for most
goods is expected to increase, so the demand curve is
expected to shift to the right. This is the case of
‘normal’ goods.

For some goods, typically lowerquality goods, an increase in
income will lead to a decrease in demand and a shift of the
demand curve to the left. This is the case of 'inferior’ goods.

The same good may behave as a normal good in one society or
market and as an inferior good in another. For example, in a
country with a generally low-income population, an increase in
income may lead to an increase in the demand for used cars,
whereas in another country where people have higher incomes,
a further increase in income levels may lead to a decrease in
the demand for used cars.

an increase in income
leads to an decrease in

an increase in income
leads to an increase in
its demand its demand

or, more generally, or, more generally,
if income and demand change | if income and demand change
in the same direction in oppaosite directions

Changes in the price of other related goods will have an
impact on demand. First let's consider a change in the price
of complements. Two goods are considered complements if
they are often consumed together. For example, for many
people coffee and sugar are complements because they

= A
2
5 Normal good
2 An increase in income
e will increase demand:
. it shifts to the right
from D1 to D2.
D2
D1
0 =

Quantity demanded per period (Qd)

Price per unit (P)

drink their coffee with sugar. We expect that if the price of
coffee increases then the demand for sugar may decrease.
More generally, if goods X and Y are considered as strong
complements then an increase in the price of good Y will
lead to a decrease in the demand for good X. Demand for
X will shift to the left.

o
= -
g Let D1 be the initial demand for
a;,_ sugar. Assume that the price of
) coffee, a compiement, increases.
& Demand for sugar is expected

to decrease.

It will shift to the left from

D1 to D2.

D1
D2
0 >

Quantity demanded per period (Qd)
Figure 1.1.3 The effect of an increase in the price of a complement

There may also be changes in the price of substitutes. Two
goods are considered substitutes if they are in competitive
consumption and consumers typically buy one or the other as
the goods satisfy the same need or want. Examples are coffee
and tea or Pepsi Cola and Coca Cola. If a supermarket increases
the price of Pepsi Cola then it is expected that the demand for
Coca Cola will increase. More generally, if good X and good Y
are considered close substitutes then an increase in the price of
good Y will lead to an increase in the demand for X. Demand
for X will shift to the right.

Inferior good

An increase in income
will decrease demand:

it shifts to the left
from D1 to D2.

D1

D2

0 Quantity demanded per period (Qd)

Figure 1.1.2 The effect of an increase in income on a normal good and on an inferior good
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£ Let D1 be the initial demand for
5 Coca Cola. Assume that the price
g of Pepsi Cola, a substitute, increases.
& Demand for Coca Cola is expected

to increase.
It will shift from D1 to D2.

D2

D1

3,

Quantity demanded per period (Qd)

0

Figure 1.1.4 The effect of an increase in the price of a substitute

Be careful, though, when analysing demand in this way. To take
another example, let's assume that salmonellatainted chicken is
found in the supermarkets of a particular country. Demand for
chicken will collapse and so will its price. What do you expect to
happen to the demand for fish if fish is considered a safe substitute?

Changes in tastes affect demand. The more desirable
people find a good, the more they will demand it. Tastes are
affected by advertising, by fashion, by observing other
consumers, by considerations of health, etc.

@ Changes in the size of the market (the number of consumers)
will have an effect. As the size of a market increases, demand
for most products will tend to rise and vice versa.

Changes in the age distribution of the population affect the
pattern of demand. A wellknown example refers to an ageing
population (where the average age is rising) where demand
for false teeth rises and demand for chewing gum drops.

Expectations of changes in market prices or in income will
have an effect. For example, if people expect that the price
of a good will rise in the future, they are likely to buy more
of it now before prices go up (shifting the current demand
curve to the right).

Shifts of demand versus movements along a
demand curve :

Many students make mistakes over this because they do not get
into the habit of distinguishing between demand and quantity
demanded. Demand changes (and on a diagram the demand
curve shifts) when any determinant other than the price of the
good changes. For example, a change in income will change
demand and shift the demand curve to the right or to the left.
Quantity demanded changes when the price of the good
changes and results in a movement along the demand curve. For
example, if the price of a good increases it is quantity demanded
that decreases. Demand and its graphical representation are not
affected. There is only a movement along the demand curve.

Avond saylng or wntmg that the demand curve shafts up or ;k
‘down Using | these terms very often Ieads 1o mlstakes Instead
_usethe expressmn the demand curve shifts to the nght' ifyou

_are descnbmg an increase in demand and ‘the demand curve shifts ‘
_tothe Ieﬁ‘ |f you are descnbmg a decrease in demand ‘

movement along . .
the demand curve = if the price of the good changes A(P)
shift of the > if any of the other factors affecting demand changes A(Y, Ps, Pc,T) (where Y denotes income,
demand curve Ps stands for price of substitutes, Pc stands for price and T stands for tastes)

Supply the behavmur of producers

p
The supply of a good summarizes the behaviour of producers (or

firms) in a market. It is the relationship between various possible
prices and the corresponding quantities that firms are willing to
offer per period, ceteris paribus, Ceteris paribus means that afl
other factors affecting supply are assumed constant.

The relationship between price per unit and quantity supplied
per period is direct (positive), meaning that at higher prices
producers will be willing to offer more per period.

This positive relationship between price per unit and quantity
supplied per period of time is often referred to as the law of
supply. The law of supply states that if the price of a product
increases then quantity supplied per period is expected to increase.

A supply curve shows the direct relationship between the price per
unit of a good and the quantity supplied per period. It is typically
upward sloping. Price per unit is measured on the vertical axis
and quantity supplied per period on the horizontal axis.

A supply curve may refer to an individual firm or to the market.
The market supply curve is the horizontal summation of the
supply curves of an individual firm. This means that at each
price we add the quantities supplied by each firm, So, if a
market consists of 100 identical firms and each is willing to

offer 200 units per month at the price of $5.00, then the market
supply will be 20,000 units per month priced at $5.00 per unit.

S

Price per unit (P)

D

S

i
|
|
|
|
i
t
t
|
|
|
|
i
t
I
I
|
|
1
|
I
I
I
I
1

3

0 Q1 Q2
Quantity supplied per period (Qs)

Figure 1.1.5 A typical market supply curve
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In Figure 1.1.5, if the price is P1 then producers will be willing
to offer Q1 units per period, whereas if the price increased to
P2 per unit then producers will be willing to offer Q2 units
per period.

> lt should be ciear at th:s pomt why lt is :a better kldea to

. e e '_V"f_‘:,r:eIaw:of,:upply to hold"
A simplistic but acceptable because at a higher pnce a

‘tmore -

explanation is: firm's profit margin is greater,
inducing it to offer more units Changes to technology affect supply. Improved technology
per period allows firms to offer more units of the good at the same
or, perhaps, more correctly: price, increasing supply and shifting the supply curve to the
a theoretically sound because if it becomes costlier right. Improved technology decreases the cost of producing
explanation is: for the firm to produce more each extra unit of the good.
and more units per period of m Changes in productivity affect supply. Productivity is
time using existing capacity, defined as output per unit of input, so labour productivity
then it will be willing to do so would be output per worker. If, for example, those in the
only at a higher per unit price labour force become more experienced, better trained
and/or healthier then labour productivity will increase. If
Other factors affecting supply ('Shift' factors) labour productivity increases then, ceteris paribus, firms

will be willing to offer more units at each price, increasing
supply and shifting the supply curve to the right. An
increase in labour productivity implies decreased
production costs.

m Changes in the cost of factors of production affect supply. If
input prices increase (for example, if the wages paid to
labour increase or the price of a raw material used in the
production of the good increases) then, ceteris paribus,
supply is expected to decrease. So the supply curve is : - : :
expected to shift to the left, At each price, firms will be I wages mcrease by 5% and at the same tsme iabour

willing to offer less, or they will be willing to offer each unit ; product\vity increases by 5%, then COStS per unit of output
at a higher price than before. ; ~ are the same, so supply will neither increase nor decrease.

If wages mcrease by 15% whue labour productmty increases by
. only 5%, then productmn costs will have mcreased S0 supply
il decrease and the supply Gurve will Shlft to the Ieft .

Figure 1.1.6 illustrates the effect of an increase in the wages
paid. Assume that the original supply curve is S1. In the
lefthand side diagram, before an increase in wages paid, firms
were willing to offer Q1 units per period at price P. If wages paid

increase then, as a result of the increased costs of production, Changes in government policy affect supply. Indirect taxes
firms will be willing to offer only Q2 units per period at price P. and subsidies affect the cost of producing an extra unit of
The same holds for all prices so supply decreases, shifting to the a good. An indirect tax is a payment to the government by
left to S2. In the righthand side diagram firms were willing to firms per unit of output produced, whereas a subsidy is a
offer Q units per period at price P1 per unit before an increase payment to firms by the government per unit of output
in wages. After wages increase, firms will be willing to offer Q produced. An indirect tax will increase production costs and
units only at the higher price P2, The same holds for all units so lead to a decrease in supply and a shift of the supply curve
supply decreases, shifting left to S2, to the left, whereas a subsidy will decrease production
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Figure 1.1.6 The effect on market supply of an increase in wages paid
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costs and lead to an increase in supply and a shift of the
supply curve to the right.

‘ |fth ae pi dcrease, production -

costs will decrease and supply will
increase, shifting the supply curve to the

input changes right (and vice versa)
technology If technology improves, production costs
changes will decrease and supply will increase,
shifting the supply curve to the right
(and vice versa)
productivity If productivity increases, production
changes costs will decrease and supply will

increase, shifting the supply curve to the
right (and vice versa)

an indirect tax

If an indirect tax is eliminated,

is imposed or production costs will decrease and
eliminated supply will increase, shifting the supply
curve to the right (and vice versa)
a subsidy is If a subsidy is granted, production costs
granted or will decrease and supply will increase,
eliminated shifting the supply curve to the right

(and vice versa)

m A change in the price of a good that is jointly supplied will
have an effect on supply. This is best understood through
an example. If a firm produces mutton it is jointly producing
wool. If the price of mutton increases in the market this firm
will have an incentive to increase the quantity supplied of
mutton, but at the same time the supply of wool will
increase and its supply curve will shift to the right.

A change in the price of a good in competitive supply will
have an effect. This is also best understood through an
example. Assume a farmer with a fixed amount of land uses
it to produce lemons and oranges. If the price of oranges
increases then this farmer will have the incentive to
increase the quantity supplied of oranges so the supply of
lemons will decrease, shifting that supply curve to the left.

Changes in the size of the market (the number of firms)
affect supply. As more firms join a market, for example,
supply will tend to increase, shifting the supply curve to
the right.

Equilibrium

m Changes in expectations affect supply. For example, the
expectation that the price will be higher in the future may
cause supply of a good to decrease now, shifting its supply
curve to the left.

Changes in other factors can be significant. For obvious
reasons, weather conditions affect the supply of farm
products. Floods in Australia, a heat wave in Russia or drought
in Brazil will adversely affect the world supply of wheat,

Supply curves may be drawn as stralght lmes rkc ved ‘
they may or may not start from thef‘ mcai (o ‘onzon a
. anis Typically, they are upward slopmg - ‘

decreasing it and shifting its supply curve to the left. A major
accident, a terrorist act or a war may affect the supply of oil.

Shifts of supply versus movements along a
supply curve

Many students make mistakes over this because they do not
get into the habit of distinguishing between supply and
quantity supplied. Supply changes {and on a diagram the
supply curve shifts) when any determinant other than the price
of the good changes, just as in the case of demand. For
example, a change in the price of a raw material will change
supply and shift the supply curve to the right or to the left.
Quantity supplied changes when the price of the good changes
and results in a movement along the supply curve. For example,
if the price of a good increases then it is quantity supplied that
increases. Supply and its graphical representation will not be
affected. There is only a movement along the supply curve.

| movement along | if the price of the good
| the supply curve | changes A(P)

if any of the other factors
affecting supply changes A(Pf,
Tech, Prod, Pj, Pc, T, Sub, etc.)
(where Pf denotes price of factors
like labouy, Tech stands for
technology, Prod for productivity,
Pj for prices of jointly produced
goods, Pc for goods in
competitive supply, Tx for indirect
taxes, Sub for subsidies)

shift of the
supply curve

Price and output determination in a
competitive market

The price at which a good will be sold in a competitive market
will be determined by the interaction between consumets and
producers; in other words, by the interaction of demand and supply.

If at some price there is excess supply (if quantity supplied per
period exceeds quantity demanded) then the price will tend to drop.
If at some price there is excess demand (if quantity demanded per
period exceeds quantity supplied) then the price will tend to rise.
M

it follows that there will be no tendency for the price to change
if there is neither excess supply nor excess demand in the
market. This requires that quantity demanded per period at
that price is equal to quantity supplied. This price is the
equilibrium price and the corresponding quantity is the
equilibrium quantity.
A price is an equilibrium price if quantity demanded is
equal to quantity supplied, so there is neither excess
demand nor excess supply.
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We say that the market ‘clears' or that the market
is in equilibrium,
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Figure 1.1.7 The determination of equilibrium price in a competitive market
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Changes in equilibrium

Referring to Figure 1.1.7, we can answer the following guestions.
m Could P1 be the equilibrium price?

At P1 consumers are willing to buy Qd1 units per period while firms
are willing to offer Qs1 units per period. Quantity supplied per period
is greater than quantity demanded, There is excess supply equal to
Qs1 — Qd1 = HF units per period which will create pressure for the
price to fall. Since excess supply creates a tendency for the market
price to fall, it follows that P1 is not an equilibrium price.

m Could P2 be the equilibrium price?

At P2 consumers are willing to buy Qd2 units per period while
firms are willing to offer Qs2. units per period. Quantity
demanded per period is greater than quantity supplied. There is
excess demand equal to 0Qd2 — 0Qs2 = JV units per period
which will create pressure for the price to rise. Since excess
demand creates a tendency for the market price to increase, it
follows that P2 is not an equilibrium price.

Quantity demanded per period is equal to quantity supplied
only at price P. At P there is neither excess demand nor excess
supply so the market ‘clears’. Price OP is therefore the
equilibrium price. It is found at the intersection E of the
demand and the supply curves.

Changes in demand conditions

If a factor affecting demand changes, then demand will
increase or decrease (and on a diagram the demand curve will
shift to the right or to the left). A new equilibrium will result, as
at the original equilibrium either excess demand or excess
supply will now exist.

Demand increases
These are the effects if demand increases.

The demand curve shifts to the right.
m At the original equilibrium price there will be excess demand.

m As excess demand exists there will be a tendency for the
price to rise.

Assuming typical demand and supply curves, a higher
equilibrium price and a greater quantity is expected.

S1

P/unit

Q/period
Figure 1.1.8 Effect of an increase in demand on market equilibrium

In Figure 1.1.8, equilibrium is initially at price P1 and quantity
Q1. if demand increases from D1 to D2 then, at the original
equilibrium price P1, there will be excess demand equal to FH
as quantity demanded (Q') exceeds quantity supplied (Q1).
Excess demand in the market creates pressure on the price to
increase until a new equilibrium is established at P2 and Q2.

Demand decreases

These are the effects if demand decreases.

The demand curve shifts to the left.

At the original equilibrium price there will be excess supply.

As excess supply exists there will be a tendency for the
price to decrease.

Assuming typical demand and supply curves, a lower
equilibrium price and a smaller equilibrium quantity
is expected.

P/unit

3

Q/period

Figure 1.1.9 Effect of a decrease in demand on market equilibrium
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In Figure 1.1.9, equilibrium is initially at price P1 and quantity
Q1. If demand increases from D1 to D2 then, at the original
equilibrium price P1, there will be excess supply equal to JR as
quantity supplied (Q1) exceeds quantity demanded (Q’). Excess
supply in the market creates pressure on the price to decrease
until a new equilibrium is established at P2 and Q2.

If a factor affecting supply changes, then supply will increase or
decrease (and on a diagram the supply curve will shift to the
right or to the left). A new equilibrium will result as at the
original equilibrium either excess demand or excess supply will
now exist.

Supply increases
These are the effects if supply increases.

The supply curve shifts to the right.

At the original equilibrium price there will be excess supply.

As excess supply exists there will be a tendency for the
price to decrease.

m Assuming typical demand and supply curves, a lower
equilibrium price and a greater quantity is expected.
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Figure 1.1.10 Effect of an increase in supply on market equilibrium

In Figure 1.1.10, equilibrium is initially at price P1 and quantity
Q1. If supply increases from S1 to S2 then, at the original
equilibrium price P1, there will be excess supply equal to FH as
quantity supplied (Q") exceeds quantity demanded (Q1). Excess
supply in the market creates pressure on the price to decrease
until a new equilibrium is established at P2 and Q2.

Supply decreases
These are the effects if supply decreases.

@ The supply curve shifts to the left.

At the original equilibrium price there will be excess
demand.

m  As excess demand exists there will be a tendency for the
price to increase.

Assuming typical demand and supply curves, a higher
equilibrium price and a lower quantity is expected.
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Figure 1.1.11 Effect of a decrease in supply on market equilibrium

0 Q Q Q1

In Figure 1.1.11, equilibrium is initially at price P1 and quantity
Q1. If supply decreases from S1 to S2 then, at the original
equilibrium price P1, there will be excess demand equal to JR as
quantity demanded (Q1) exceeds quantity supplied (Q’). Excess
demand in the market creates pressure on the price to increase
until a new equilibrium is established at P2 and Q2.

excess demand leads to an increase in price
excess supply leads to a decrease in price

an increase in demand increases both equilibrium price
and quantity

a decrease in demand decreases both equilibrium price
and quantity

an increase in supply increases equilibrium guantity but
decreases price

a decrease in supply decreases equilibrium quantity but
increases price

Both demand and supply change
If both demand and supply conditions in a market change,

it does not matter which one of the two effects is handled
first. Either the effect on equilibrium price or the effect on
equilibrium quantity will be indeterminate unless you know
either diagrammatically — or, algebraically (HL only) — by
how much demand and supply changed. For example, if both
demand and supply increase and their curves shift to the right,
you know for sure that the equilibrium quantity will be greater
but the effect on equilibrium price is uncertain.

il
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The role of the price mechanism

-
The signalling and incentive role of relative

price changes

Assume that, for a particular good, demand and supply
conditions are such that the equilibrium price P1 and the
equilibrium quantity Q1 are determined, as illustrated in
Figure 1.1.12. Q1 units of the good are produced, with some
scarce resources allocated to its production.

Assume now that preferences in society change and that, for
example, demand for the good increases {(a symmetric analysis
holds for a decrease in demand). Now Q' units are demanded
but only Q1 are supplied. Why and how will more of this good
be produced, and so additional scarce resources allocated to
and employed in its production? What mechanisms will happen
to guarantee that the changed preferences of society will be
satisfied?

P/unit

0 Q1 Q2 Q
Q/period

Figure 1.1.12 The signalling and incentive function of relative
price changes

If demand increases, excess demand results, so

The answer lies in the fact that an increase in demand will
automatically lead to excess demand, and so a tendency for the
market price to increase. This increase in market price is visible
to both producers and consumers and each group will act in its
own selfinterest. The increase in market price has signalling
power as it contains information that more of the good is
wanted and it also provides an incentive to firms to react to
that information and offer more of the good per period.

In Figure 1.1.12, quantity supplied increases along the supply
curve as price increases from P to P’. We say that there is an
extension of supply from point J to point J', At the same time,
some consumers will be dropping out of the market or cutting
back on their purchases as the increase in price leads to a
decrease in quantity demanded along the new demand

curve D2, There is a contraction of demand from point R to
point R’. As long as excess demand exists, the price will
continue to rise until price P2 is reached. Price P2 is the new
equilibrium price where more units of the good (Q2 units) are
produced and consumed. Since more units of this good are
produced, it implies that more scarce resources are channelled
into its production.

The process leading to more of the good being produced and so
more resources being channelled into its production has come
about without the government or any other entity intervening.
Producers and consumers acting in their own selfinterest and
responding only to changes in relative prices adjust their
behaviour and are responsible for the new outcome. It is as if
an invisible hand guides their behaviour. We will see later that
this outcome is also the best from society’s point of view, but
we must also realize that this analysis rests on some very
restrictive assumptions that often do not hold.

The rationing function of free market prices

We have seen that prices have a signalling and incentive role
in a market economy. They also have a rationing function. If
a market is free then whoever is willing and able to pay the
market-determined price will end up with the good.

1 cipa .
price increases, leading to an extension of supply along the
original supply curve and a contraction in demand along the new
demand curve

If demand decreases, excess supply results, so

price decreases, leading to a contraction of supply along the original
supply curve and an extension of demand along the new demand curve

it follows that the consumer is sovereign in a free competitive market.
The change in price (or, as P Samuelson wrote, a consumer ‘voting with their dollars')
induces changes in the quantity produced and in the allocation of scarce resources.
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Consumer surplus

You may be willing to pay $1.00 for a cold soft drink at the
beach but it could be that the price is only 75 cents. You will
obviously buy it for 75 cents (as it is worth more to you than
the price you have to pay). We say that you gained a consumer
surplus of 25 cents. For the sake of the argument, assume that
a second unit is worth 90 cents to you. You would also buy this
second unit as it is worth more to you than the market price
you have to pay. The consumer surplus you gained from the
second unit is 15 cents. The consumer surplus from consuming
both units is therefore equal to 40 cents. You were willing to
pay at the most $1.90 for the two units (as much as they were
worth to you) and you ended up paying only $1.50.

More generally, we define consumer surplus as the difference
between how much consumers are willing and able at the most
to pay for some amount of a good, and what they actually end
up paying. To be able to identify the consumer surplus on a
diagram, it is necessary and useful to realize that a demand
curve (and a supply curve) can be read vertically.

A

P/unit

Q/period

Figure 1.1.13 Consumer surplus

For each Q in a demand diagram, the vertical distance to the
curve illustrates how much that specific unit is worth, at the
most, to consumers. Unit Q in Figure 1.1.13 is worth P dollars
(or distance QH) to consumers as they would be willing to pay
P dollars at the most to buy it, not a cent more. If the price was
even slightly higher (say at the level of the grey dotted line),
then they would not have been willing to buy that last unit Q.
Equivalently, unit Q' is worth P’ to consumers (or distance Q'F)
as that is the most they would be willing to pay to acquire it.
The vertical distance to a demand curve measures the marginal
benefit (MB) enjoyed from that unit.

If it happens that the price in the market is P dollars then
consumers will buy all units up until (at the limit) unit Q, as
each of these units is worth more to them than the market price
would require them to pay. They would not buy any units past
unit Q. For example, they would not buy unit Q' as it is worth

P’ dollars (or distance Q'F) to them (this is as much as they

would be willing to pay for it at the most) and the price (what
they would be forced to pay) is higher, at P dollars.

{t follows that Q units are worth area (0QHF) to consumers as
that is the amount they would have been willing to pay to
enjoy all these units. Given a market price of P dollars, they will
end up paying area (OQHP) to enjoy Q units, or the price per
unit times the quantity consumed. Consumer surplus is
therefore area (PHF), the difference between area (OQHF) and
area (OQHP).

On a diagram, consumer surplus is the area below the
demand curve and above the price line for the units of the
good consumed.

Producer surplus

A firm may be willing to offer a unit of a good for $2.00. If the
market price for the unit is $3.00 then it will certainly decide to
offer it. We say that the firm benefited from a producer surplus
of $1.00. Assume that it would have been willing to offer the
next unit if the price was at least $2.20. Since the market price
is $3.00 it would also offer this unit, gaining from it a producer
surplus of 80 cents. The producer surplus it gained from
offering both these units is $1.80 as it required at least $4.20
to be willing to offer them and it ended up earning $6.00

from them.

More generally, we define producer surplus as the difference
between what firms earn from selling some amount of a good
and the minimum they would require to be willing to offer this
amount. To be able to identify the producer surplus on a
diagram, it is necessary and useful to realize that a supply curve
can be read vertically.

S, MC

P/unit

3o

Q/period

Figure 1.1.14 Producer surplus

For each Q in a supply diagram, the vertical distance to the
curve illustrates the minimum a firm requires to be willing to
offer that specific unit. This would be nothing but the cost of
producing that extra unit. A firm would never accept anything

|
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| less to be willing to offer an extra unit. The minimum it would
{ accept is the cost of producing it. Later you will realize that the

supply curve is nothing but the marginal cost (MC) curve of
the firm.

So, for a firm to be willing to offer unit Q in Figure 1.1.14, the
lowest price required is P dollars (or distance QH), not a cent
less. If the price was even slightly less (say at the level of the
grey dotted line), then the firm would not have been willing to
offer that last unit Q. It would be willing to offer fewer units
per period but not unit Q. Equivalently, for the firm to be
willing to offer unit Q' the least payment required is P’ (or
distance QF).

If it so happens that the market price is P dollars per unit, then
firms will be willing to offer per period all units up until and
including unit Q. They would not be willing to offer unit Q’ as
they would require more (P’ or distance Q'F) than they would
get from the market.

It follows that the minimum firms would require to be willing to
offer Q units is area (0QHJ), which is the sum of all vertical
distances up until unit Q. Given a market price of P dollars per
unit, firms will actually earn area (OQHP) by selling Q units or
the price per unit (P) times the quantity offered (Q). So,
producer surplus is area (JHP), the difference between area
(OQHP) and area (0QHJ).

On a diagram, producer surplus is the area above the
supply curve and below the price line for the units of the
good produced and sold.

Social or community surplus

Social or community surplus is defined as the sum of the
consumer surplus and the producer surplus. It is a measure
of welfare.
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Figure 1.1.15 Social or community surplus

In Figure 1.1.15, given a market price P and an equilibrium
quantity Q, consumer surplus is equal to area (FEP) while
producer surplus is area (HEP). Given the definition of social
surplus it follows that it is equal to area (FEH).

marginal cost {(MC).

Allocative efficiency

The following question arises: Given supply and demand
conditions for a good in a market, what is the optimal
amount produced and consumed of this good from society's
point of view? It would make sense for society to want all
units of a good that are worth more than what they would
cost to produce.

Do we have a measure of what each extra unit of a good
is worth to society? Can we determine the extra benefit
(the marginal benefit) that society enjoys from each extra
unit of the good consumed? Yes, we can. It is how much
at the most consumers would be willing to pay to

enjoy it. This is the vertical distance from each Q to the
demand curve.

Do we have a measure of what is the cost to society of
producing each extra unit of a good? Yes, we do. It is the
lowest amount that firms would be willing to accept to offer
each extra unit of a good. This is the vertical distance from
each Q to the supply curve, or the marginal cost (MC) of
producing each extra unit.
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Figure 11,16 Allocative efficiency: where for the last Q produced, P = MC
and social surplus is maximized

We say that allocative efficiency has been achieved and that
scarce resources have been allocated in the best possible way
if the optimal amount is produced from society's point of view,
If neither too much nor too little of a good is produced and
consumed then just the right amount of labour and capital are
employed in its production.

In Figure 1.1.16, the optimal amount of the good from society's
point of view is Q units, Society would like to enjoy all units
up until and including unit Q. For the last unit Q produced,
P = MC, or, more generally, marginal benefit (MB) is equal to
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Condition for ailocative efficiency: the price (or marginal
benefit) must be equal to marginal cost (that is,
P (= MB) = MC) for the last unit produced.

It is easy to understand why. Referring to Figure 1.1.16, society
would want unit Q' to be produced as it is worth $18.00 to
consumers (this is the most they would have been willing to pay
for it) which is more than the $6.00 it would cost firms to
produce (as the minimum firms would be willing to accept

to offer that unit is $6.00). We could say that if the market did
indeed produce that unit, society would gain a surplus of
$12.00 from unit Q'. Similarly for unit Q", as it is worth more
($14.00) than it would cost to produce ($8.00); society would
gain a surplus of $6.00 from unit Q". The same argument holds
up until and including unit Q which is worth to consumers as .
much as it would cost to produce it; that is, P (= MB) = MC.

What about unit Q"7 Society would not want that unit
produced as this would mean that scarce resources would not

be properly used. Why? Because that unit is worth to consumers
less than it would cost to produce it. If unit QQ" were
produced, society would have lost surplus from its production
equal to FH. It would have lost surplus equal to area (JHF) from
the production of all units QQ".

What if only Q" units were produced and for some reason units
Q"Q were not produced and enjoyed by society? Then society
would have lost the surplus represented by the area (ABJ) as all
units up until unit Q are worth more than they would have cost
to produce.

If, by producing either less or more than Q units, a portion of
social surplus is lost, it follows that by producing exactly Q
units per period, social surplus is maximized.

Summary

If, for the last unit produced, P (= MB) = MC, then allocative
efficiency is achieved and social surplus is maximized.




Price elasticity of demand

In general, elasticity is defined as the responsiveness of some economic variable when
another economic variable changes.

Definition The responsiveness of quantity demanded to a
change in price
Referred to as  PED

Measure The percentage change in quantity demanded

divided by the percentage change in price:

The above can be rewritten as:

AQ
PED = % or (53] x (&

P

1

PED is therefore the ratio of the changes of two variables {price
and quantity demanded) that move in opposite directions.

If the price of the good goes up, then the quantity demanded
goes down and vice versa. This implies that if the denominator
has a plus sign (the price increased) then the numerator will
have a negative sign (the quantity demanded will have
decreased).

As a result, the mathematical value of PED in calculations is
always a negative number. Note though that the minus sign

is typically ignored and the value of PED is treated as if it were
a positive number.

Ranges of PED

If PED > 1 we say that demand is price elastic. It means
that the percentage change in quantity demanded is larger
than the percentage change in price, or that a small change
in price leads to a proportionately greater change in
quantity demanded.

If 0 < PED < 1 we say that demand is price inelastic. It
means that the percentage change in quantity demanded is
smaller than the percentage change in price, or that a small
change in price leads to a propottionately smaller change
in quantity demanded.

If PED = 1 we say that demand is unit elastic. [t means
that the percentage change in quantity demanded is equal
to the percentage change in price, or that a small change in
price leads to a proportionately equal change in quantity
demanded.

m |f PED — oo we say that demand is infinitely elastic. It
means that a small change in price leads to an infinitely
large change in quantity demanded.

s |f PED = O we say that demand is perfectly inelastic. It
means that a change in price leads to no change in
quantity demanded.

price elastic demand %AQ is larger
0<PED <1 pnzzrlrr]lslnadstxc %AQ is smaller
PED = 1 ”"'tarzepr:giflasm %AQ is equal
infinitely price elastic 0 s
PED — o0 demand %AQ is infinite
_ perfectly price o .
PED =0 inelastic demand %AQ is zero

Calculating PED between two points on a
demand curve

Assume that the price of a good increases from $12.00 to
$18.00 and, as a result, quantity demanded decreases from
200,000 units a week to 180,000 units a week. What is the
PED for this good equal to?

To answer such a question it is best to construct a small table

where the initial price is denoted P1 and the initial quantity
demanded Q1 so that mistakes are avoided:

P1 = $12.00 Q1 = 200,000
P2 = $18.00 Q2 = 180,000
h h , ... {180,000 -~ 200,000)
The p;(r)cgr(:)tgge change in quantity is 200,000
=m= —0.10 or —10% (]8 ]2)
The percentage change in price is 1 = % =05
or + 50%
So, PED = —190% _ _ (92 and, ignoring the minus sign
' +50% -+ and, ignoring gn.

PED = 0.2. Demand is price inelastic.

PED varies along a typical demand curve

Close inspection of the PED formula reveals that PED is not the
same as the slope of the demand curve:

—[AQ), (P1
PED ‘(AP) X (01)
It is the product of two terms. The first term (%%) is the slope

of the demand function (or the inverse of the demand curve as
illustrated in a graph} which is a constant if the function is
linear (that is, the demand is a straight line). The second

term (-S—]f) varies continuously along a demand curve (see
Figure 1.2.1).
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P/unit

0 Ql Qi
Q/period

Figure 1.2.1 PED varies continuously even along a linear demand

Referring to Figure 1.2.1, if the initial price P1 is at point F, the
ratio (%]1—) is bigger than if the initial price P1 was at point H.
It follows that even along a linear, negatively sloped demand
curve, price elasticity varies continuously.

Figure 1.2.3 shows that as point A is approached, PED tends to
infinity as Q1 tends to zero, while at point B price elasticity is
zero as P1 is zero.

P/unit
>

D

oy

0 B
Q/period

Figure 1.2.2 PED takes on all values from o to zero
It can be shown that at the midpoint M of a linear demand
curve, price elasticity is equal to 1. Referring to Figure 1.2.3:

m within line segment AM, corresponding to prices higher
than Pm within the segment APm, demand is price elastic
(PED > 1)

m within line segment MB, corresponding to prices lower
than Pm within the segment PmB, demand is price inelastic

(0 < PED < 1)

&2
5
> A} PED — o

PED > 1

Pmp--mmmmmmme

)

1

1

i

! 0<PED<1
! ‘
3

]

|

]

1

1

PED=0

0 Qm B
Q/period

Figure 1.2.3 PED along a negatively sloped linear demand curve

It makes sense. Responsiveness to a price change (that is, PED)
will be higher, the higher the initial price of the good, so the
more expensive it is.

, A common mlstake isto consnder that PED fora hnear
; _ demand curve that is at 45 degrees to the axes is constant ‘
- and equal to 1. The slope of such a curve is 1 but as
explamed slope is not elasticity. ~

Demand curves with constant PED

The case of a perfectly inelastic demand curve: PED = 0
In this case the demand curve is vertical at some quantity. Any
change in price will lead to no change in quantity demanded.

D

P/unit

Perfectly inelastic
PED =0

3,

Q/period
Figure 1.2.4 Perfectly inelastic demand curve (PED = 0)

0

The perfectly inelastic demand curve (PED = 0) is often used
to describe the case of highly addictive goods such as drugs, or
to describe the individual demand for pharmaceutical products
for which no substitutes exist.

The case of a perfectly elastic demand curve: PED = o

In this case the demand curve is horizontal at some price. It is
used to describe the demand that a perfectly competitive firm
faces. Such a firm is so tiny in size compared with the market
that it can sell any amount at the going market price. It is as if
it is facing a perfectly elastic demand at the market price.
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P/unit

Perfectly elastic
PED — infinity

v
i

Q/period

Figure 1.2.5 Perfectly price elastic demand curve (PED =» o)

The case of a unitary elastic demand curve: PED = 1

The demand curve in this case is asymptotic to both axes
(that is, it never touches either axis). The demand curve is a
rectangular hyperbola.

he]
o
=
N
Unitary elastic PED = 1
Areas below equal to
total expenditures
D
0 —>
Q/period

Figure 1.2.6 Unitary elastic demand curve (PED = 1)

All areas below this curve represent the revenues of firms
and are equal in size. In other words, in a unitary elastic
demand curve, a change in price does not change firms'

total revenues.

Relationship between PED and total revenues

What will happen to firms' revenues (and hence to consumer
expenditures) if there is a change in price? The answer depends
on PED. Total revenues (TR) a firm collects are the product of
the price per unit times the quantity sold (TR = PQ). It is not
the same as profits, which are the difference between the TR
collected and the total costs (TC) incurred.

Consider the three possible cases.
Case 1: A change in price when PED > 1 (demand is price elastic).

A change in price leads to a change in the opposite
direction in quantity demanded. When demand is price
elastic, quantity demanded changes proportionately more
than price, so the change in quantity has a bigger effect on
revenues than does the change in price. So, if demand is
elastic, total expenditure changes in the same direction as
quantity demanded. If P rises then Q falls proportionately
more, so TR will fall. But if P falls, then Q rises
proportionately more, so TR will rise.

Case 2: A change in price when O << PED < 1 (demand is
price inelastic).

In this case, price rises proportionately more than quantity.
The change in price has a bigger effect on TR than the

change in quantity does. TR change in the same direction
as price. If P rises then Q falls proportionately less, so TR

will rise. But if P falls, Q rises proportionately less, so TR

will fall.

Case 3: A change in price when PED = 1 (demand is

unitary elastic).
In this case, price and quantity change in exactly the same
proportion. The demand curve is a rectangular hyperbola. A
change in price will have no effect on TR. If we plot TR against Q,
the function will be a straight line parallel to the horizontal axis.

PED and the shape of the TR curve

It follows from the above that there is a close relationship
between PED and the shape of the TR curve a firm faces.

Focusing on Figure 1.2.7a, which illustrates the typical, linear,
negatively sloped demand curve, we realize that at zero
quantity {point at the origin), TR are zero and at a zero price
(point H) TR are also zero. As price decreases (thinking of
‘walking down’ the price axis) from point F to Pm, quantity
demanded increases from O to Qm. Since demand for that price
range is price elastic, the resulting increase in quantity
demanded is proportionately greater, so TR rise.

Skipping the midpoint price Pm, if price continues to decrease
past Pm all the way down to zero, quantity demanded increases
from Qm to H. Since demand is now price inelastic, the
resulting increase in quantity demanded is proportionately
smaller, so TR decrease.

Having established that TR rise all the way to midpoint Qm and
then, right after Qm, they decrease, it necessarily follows that at
Qm they are at a maximum. So, right below the midpoint of the
linear demand curve where PED = 1, TR are maximized.

Define marginal revenue (MR) as the extra revenue
from selling one more unit of output. MR is the
change in TR because of a change in Q, so it is the
slope of the TR curve. At Qm, where TR are at their
maximum, it follows that MR is zero. If demand is
a negatively sloped line then MR has double the
slope. In Figure 1.2.8a therefore it will go through
output Qm.

Focusing now on Figure 1.2.7b, which illustrates a unitary
elastic demand curve, we realize that any change in price will
lead to a percentagewise equal change in the opposite
direction of quantity demanded, so that TR remain constant. In
the bottom part of Figure 1.2.7b, the TR curve is drawn as a
straight line parallel to the quantity axis, illustrating that TR do
not change as output varies.

Lastly, Figure 1.2.7c illustrates the case of a perfectly elastic
demand curve. This would be the case of a firm which could sell
all it wants at the price P’, say, for example, £3.00 per unit. It
follows that the TR curve is a rising straight line starting from
the origin as the revenues from one unit sold will be £3.00, the
revenues from two units sold will be £6.00, the revenues from
three units sold will be £9.00, and so on. It will become clear
that for a firm to be able to sell as much as it wants at the
same price, two conditions must apply. The firm must be tiny
compared to the market in which it operates. In addition, it
must sell a good that consumers consider identical to the good
sold by all the other firms in the same market.
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The number and closeness of available substitutes affect
PED. The more substitutes there are for a good, and the
closer these are, the more easily people will switch to these
alternatives when the price of the good rises; the greater
therefore will be the PED. Also think of how broadly or
narrowly the good is defined. One example is Pepsi Cola
versus soft drinks. The broader the definition, the fewer the
substitutes available to the consumer, so the more price
inelastic the demand is expected to be when small price
changes are made.

m The proportion of income spent on the good is relevant.
The higher the proportion of income spent on a good, the
more consumers will be forced to lower consumption when
its price rises (the bigger the income effect will be} and the
more price elastic the demand will be. If we spend a small
proportion of our income on a good (if it is 'insignificant’),
then a change in price will not affect our spending
behaviour; demand will be price inelastic.

m The time period involved affects PED. When the price
of a product rises it takes some time for people to find
alternatives and adjust their consumption patterns. It
follows that the longer the time period after a price
change, the more price elastic the demand is likely to be.

m PED can be determined by whether consumers consider
the good or service a necessity. If they do, a change in its
price will tend to affect it less than a price change affects
other products.

m |nsome cases, PED depends upon the nature of the good,
for example whether or not it is addictive. Demand for
addictive products, such as cigarettes and alcoholic drinks,
is relatively price inelastic. This has profound implications
on governments' decisions to impose tax on such products.

a product with the factors affecting the PED for a product.

@ Students often confuse the factors affecting the demand for

(a) (b) {)
& £ =
= = =
=3 =3 =3
N N N
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Unitary elastic PED = 1 c e.Ctly
elastic
! Areas below equal to p'
! total expenditures
|
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Figure 1.2.7 PED and the shape of the TR curve
Determinants of PED Applications of PED

m PED permits a firm to predict the direction of change of its
revenues given a price change. For example, a firm wishing
to increase its revenues will lower the price of a good if
demand for it is thought to be price elastic and it will
increase the price if its demand is price inelastic.

PED enables comparison of quantity changes with
monetary (price} changes.

m PED allows a government to estimate the size of the

necessary tax required to decrease consumption of ‘demerit’
goods, such as cigarettes or alcoholic drinks.

PED permits a firm to employ price discrimination.
The higher price will be charged in the market
with the relatively inelastic demand.

m PED helps a firm determine what proportion of an
indirect tax can be passed on to the consumer.

@ PED permits the government to determine the
incidence of an indirect tax.

m PED helps a government predict the effect of currency
devaluation on the trade balance of the country.

PED of primary commodities versus
manufactured products

Primary products include food and nonfood products. They
include agricultural as well as non-agricultural products (those
provided by nature, such as timber and minerals). In general,
these products do not have close substitutes. Manufactured
goods, on the other hand, are subject to extensive product
differentiation as producers desperately try to gain an advantage
over competitors, Apples, oranges, peaches and kiwi fruit may be
considered substitutes for consumers, but they are not as close
substitutes as different brands of laptops, DVD players or cell
phones, for example. It follows that, in general, PED for
commodities is lower than that for manufactured products.
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Cross-price elasticity of demand

~
Definition The responsiveness of demand for one good (x)

to a change in the price of another good (y)

Referred to as  XED (sometimes XPE or CPE)

Measure The percentage change in the quantity
demanded of good x divided by the
percentage change in the price of good y:
AQ,
%AQ, o _1AQ) [P
XED = %x4, =| &P, | = |2P, | X Q—x
Pl

y

Here, the sign determines how we interpret XED for a product:

@ If XED > O then the two goods x and y are substitutes,
meaning that they are in competitive demand: if one becomes
more expensive then consumers will switch to the other.

If XED < 0O then the two goods x and y are complements,
meaning that they are jointly demanded: if one becomes
more expensive and people buy it less, they will also buy
less of the other one.

If XED = 0 then the two goods x and y are unrelated.

m |t follows that the further away from zero XED is, the
stronger the relationship between the goods. Conversely,
the closer (absolutely) to zero XED is, the weaker the
relationship between the two goods.

Figure 1.2.8a illustrates the case of substitutes in which XED is
positive. If the price of coffee increases from P1 to P2 then we
expect that the quantity of tea demanded per period will
increase from Q1 to Q2 as some consumers will switch from
drinking the now more expensive coffee and will drink tea
instead. Note that this is not a demand curve as on one axis
we have the price per unit of one good and on the other the
quantity demanded per period of another good.

Figure 1.2.8b illustrates the case of complements in which XED
is negative. If the price of coffee increases from P1 to P2 then
we expect that the quantity of sugar demanded per period will

(a)
g))
& Coffee and tea
u; substitutes
8 XED >0
£
7
l
1
!
Plpeemmrmm e - o |
1 3
1 ]
1 ]
1 i
1 ]
i 3
t t
3 3
] ]
] ]
] ]
3 ]
] i
i i
] ]
] |
] 1
1 1 Y.
0 Q1 Q2

Quantity of tea
Figure 1.2.8 Substitutes (XED > 0) and complements (XED < 0)

decrease from Q1 to Q2, as some will consumers will stop or
decrease their coffee consumption, leading to less demand for
sugar per period. Again, this is not a demand curve as on one
axis we have the price per unit of one good and on the other
the quantity demanded per period of another.

If instead of a positively or negatively sloped line we had a
vertical line, it would illustrate the case of two totally unrelated
products where XED is zero. For example, if the price of
cheesecake rises or falls we expect the demand for iPhones to
remain unaffected.

Applications of XED

XED is used by policy makers to delineate (describe) markets.

It helps to know the size of XED of different products, for
example to decide whether muffins and eggs should be
considered as belonging in the same market as breakfast cereal.

Firms can use XED to guide their pricing policy changes. Assume
that the price of a substitute product decreases, for example. If
firms producing the good do not react, demand for it will probably
decrease. Or, if a complement becomes pricier then, assuming no
reaction, its producer should expect demand for it to contract.

Calculating XED

Assume that the price of good A increases from $150.00 to
$180.00 and, as a result, quantity demanded for good B
increases from 1.8 million units a week to 2.52 million units a
week. What is the PED for good B when there are changes in
the price of good A? How are these goods related?

Applying the formula for XED:

%AQ, AQB ( (252 —18) (@)
- %AA 180 — 150
108

1
(072) (150_ 8_ .,

Since XED is a positive value we conclude that A and B are
considered as substitutes.

—
(=2
~

@
% Coffee and sugar
“; complements
g XED <0
2
P2 -
1 SRS A

P

Quantity of sugar
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Definition The responsiveness of demand when

consumer income changes
YED

The percentage change in quantity demanded
divided by the percentage change in income:

Referred to as
Measure

%AQ,
YED = %AY
This can be rewritten as:
AQ
_Q (@_) Al
YED =3l or| 3y x‘(]
Y,

Since YED is the ratio of the percentage changes in demand
and income levels, it follows that if both changes are
positive (plus sign) or if both are negative (minus sign} then
YED is a positive number. For example, if an increase in
income leads to more of a good being demanded or a drop in
income leads to less being demanded, then YED is a positive
number. If one change is positive (plus sign) and the other is
negative (minus sign), then YED is a negative number. For
example, if an increase in income leads to a decrease in
quantity demanded, or a decrease in income leads to an
increase in quantity demanded, then YED is a negative
number.

We can distinguish between normal and inferior goods based
on whether YED is positive or negative.

@ If YED > O the good is a normal good since demand
increases {decreases) as consumer income increases
(decreases): both income and demand change in the same
direction.

@m If YED < O the good is an inferior good since demand
decreases (increases) as consumer income increases
(decreases): income and demand change in opposite
directions.

Focusing on normal goods, we can state the following.

@ IfYED > 1 then the percentage change in demand is
greater than the percentage change in income. We say that
demand is income elastic, as a rise in income leads to a
faster rise (a proportionately greater increase) in demand.
Luxury goods (as well as most services) are usually
considered income elastic. For example, demand for plastic
surgery, spa therapy or haute couture clothing is income
elastic in many markets.

m If 0 < YED < 1 then the percentage change in demand is
smaller than the percentage change in income. We say that
demand is income inelastic as a rise in income leads to a
slower rise (a proportionately smaller increase) in demand.
Basic goods (every day goods or ‘staple’ goods) are usually
income inelastic. For example, demand for many food
products is income inelastic.

@ If YED = O then demand for the good is not affected by a
change in income. Income may increase or decrease but
demand for the good remains the same.

m IfYED = 1 then the percentage change in income is equal
to the percentage change in quantity demanded: a 5%

increase in income leads to a 5% increase in quantity
demanded, for example.

We can use this diagram as a summary.

; . Normal
inferior o
/ B
) 0 1 {+)
N J >
Income Income
inelastic elastic

Using a graph to illustrate YED

There are two ways to illustrate YED on a graph. The easy but
rather imprecise way is to use a typical demand curve diagram.
If YED is positive and so the good is normal, then an increase
in income will increase demand and shift the demand curve to
the right, while a decrease in income will decrease demand
and shift the curve to the left. If YED is negative and so the
good is inferior, then an increase in income will decrease
demand and shift the demand curve to the left, while a
decrease in income will increase demand and shift the curve to
the right.

Within this framework, illustrating the case of an income
elastic good and an income inelastic good can be a problem.
It may be acceptable to illustrate the income elastic case with
a big shift to the right of the demand curve if income
increases and with a tiny shift to the right if demand is
income inelastic.

A better way to illustrate YED is by using an Engel curve, which
is just a graph with income on the vertical axis and quantity
demanded on the horizontal axis. If the curve is positively
sloped then YED is positive and the good is normal. If the slope
is negative then YED is negative and the good is inferior. If the
curve is vertical then YED is zero, All three cases are illustrated
in Figure 1.2.9.

Negative slope
YED <O
Inferior good

Income (Y)

YED=0
(income rises but
Qd stays the same)

Positive slope
YED >0
Normal good

—p
P>

Quantity demanded (Yd)

0

Figure 1.2.9 lllustrating YED through an Engel curve
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, ] It is possible to iilustrate the cases of products with income
elastic and income inelastic demand as well as the case where

=
£ Engel curve
YED = 1. 8 YED =1
To illustrate a product with income elastic demand, draw a (at all points)
straight line Engel curve that cuts the vertical axis, as illustrated
in Figure 1.2.10.
z N E—— F
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l Figure 1.2.12 YED curve (YED = 1)
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Quantity demanded (Yd)
Figure 1.2.10 Income elastic demand (YED > 1)
To illustrate a product with income inelastic demand, draw

a straight line Engel curve that cuts the horizontal axis, as
illustrated in Figure 1.2.11.
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Quantity demanded (Yd)
Figure 1.2.11 Income inelastic demand (0 < YED < 1)
To illustrate a product with YED equal to 1, draw a straight line

Engel curve that goes through the origin, as illustrated in
Figure 1.2.12
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Applications of YED

Firms would like to know whether demand for their product is
highly income elastic or moderately income inelastic to help
them better plan their investments. If an economy is growing and
incomes are increasing fast, then firms producing highly income
elastic products may have to invest now in expanding their
capacity to be able to meet the increased demand. Conversely,
farmers growing, say, potatoes may think of switching to kiwi
fruit or to agrotourism, which have a higher YED.

A government may also be interested in knowing YED

in various sectors to plan ahead regarding training for
displaced workers. The economic significance and viability of
income inelastic sectors will shrink in the long run so some
workers in these sectors may lose their jobs and will need
retraining. In this sense, a growing economy may suffer from
increased (structural) unemployment and move away from full
employment. Also, as sectors producing highly income elastic
products, for example services, will grow fast, employment
needs will also grow fast. This means that governments should
plan ahead regarding changes in school curricula and
vocational schools, so as to avoid employment bottlenecks.

Related to the above is the idea that the so-called sectoral
composition of output of an economy changes through time as
a result of differing YEDs. Many food products have a low YED
once a certain threshold level of income is reached. Any further
increases in income are mostly spent on products from the

Price elasticity of supply

manufacturing sector, for example cars, appliances and
furniture, which carry a higher YED. Luxury items and services
are considered to have an even higher YED so once households
have attained a certain standard of living, further increases

in discretionary income are spent mostly on vacations, spa
treatments, expensive clothing and expensive cars. In this

way the relative size of the primary sector and later of
manufacturing shrinks while that of services expands. This is
the case for many but not for all countries, with Germany and
Australia being notable examples.

Calculating YED

Assume that per capita income in the prefecture of Corinth
increases from €25,000 per annum to €33,750 and, as a
result, quantity demanded for fatty ground meat decreases
from 15,000 kg per week to 14,250 kg per week. What is the
YED for fatty ground meat? Is the demand for fatty ground
meat in the area of a normal good?

Apply the formula for YED:

14250 — 15000 . {25000
YED = ( ( ) (33750 ~35000) * (15000)
_ —750 18750
=870 <15 15 31250 ~ 014

Since YED has a negative value, fatty ground meat is
considered an inferior product in that area.

The responsiveness of quantity supplied when
the price of the good changes

Referred to as  PES

The percentage change in quantity supplied
divided by the percentage change in price:

Definition

Measure

The above can be rewritten as:

AQ,
PES = %‘P,or i?,) (4]-)
1

The sign of PES is positive since supply curves typically have
a positive slope (firms offer more of a good per period at a
higher price).

Ranges of PES

m If PES > 1 we say that supply is price elastic. It means that
the percentage change in quantity supplied is greater
than the percentage change in price, or that a change in
price leads to a proportionately greater change in
quantity supplied.

m If O << PES < 1 then we say that supply is price inelastic. It
means that the percentage change in quantity supplied is

smaller than the percentage change in price, or that a
change in price leads to a proportionately smaller change
in quantity supplied.

If PES = 1 then we say that supply is unitary price elastic.
It means that the percentage change in quantity supplied is
equal to the percentage change in price, or that a change
in price leads to a proportionately equal change in
quantity supplied.

m If PES — o then we say that supply is perfectly elastic.
It means that a small change in price leads to an infinitely
large change in quantity supplied. Effectively, this means
that the firm is willing to offer as much as the market
demands at the same, current price.

If PES = O then we say that supply is perfectly inelastic.
[t means that a change in price leads to no change in the
quantity supplied. Price changes have no effect on the
amount offered per time period.

Using graphs to illustrate PES

PES can be illustrated using linear supply curves. Bearing in
mind that a vertical supply curve (see Figure 1.2.13) is perfectly
inelastic, implying that a change in price has no effect on
quantity supplied (PES = 0), while a horizontal supply curve
(see Figure 1.2.14) is perfectly elastic (PES — o0}, it is easy to
remember that as supply 'flattens’ around some price it
becomes more price elastic.

3
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2
( g y £ S
S s =
. Linear supply
\;Erstl:a(l)supply cutting vertical
s axis: PES > 1
0 > 0 Quantity supplied (@)
Quantity supplied (Qs) ty supp
Figure 1.2.13 Perfectly inelastic supply curve (PES = 0) Figure 1.2.16 PES curve (PES > 1)
2 Lastly, if the linear supply goes through the origin then PES is
3 equal to 1 at all points, as illustrated in Figure 1.2.17.
a.
=
=5
- N
Horizontal supply,
infinitely elastic
Linear supply
through the
origin: PES =1 3
p' S (at all points)
0 . NP
Quantity supplied (Qs)
Figure 1.2.14 Perfectly elastic supply curve (PES — c0) 0 A Q1 ”
. . \ Quantity supplied (Qs)
What matters is whether the linear supply cuts the horizontal ' (
axis, the vertical axis or goes through the origin. If the supply Figure 1.2.17 PES = 1 at all points

curve cuts the horizontal axis (independently of its slope) then ;
is price inelastic, as in Figure 1.2.15. Optlonal matena}

_ To convince yourself why the mtercept ofa lmear supply
_ curve determines whether PES is smaller than, equal to

or greater than 1 use the same Ioglc presented eatlier
; for YED -

P/unit
w

Determinants of PES

m The time period determines PES. In economics, time is
distinguished into the momentary period (or market
period), the short run and the long run. The distinction is
based on the extent to which adjustments can be made.

Linear supply,
cutting horizontal

g axis: 0 <PES <1 In the momentary (or market) period no adjustments are
possible. In the short run some, but not all, adjustments are
possible. In the long run all adjustments are possible.
0 : > The above definitions become more specific when applied to
Quantity supplied (Qs)

the theory of production. The momentary period is when all
factors of production are considered fixed. The firm is operating
in the short run when some, but not all, factors of production

If the linear supply cuts the vertical axis (independently of its

are considered fixed. In the long run all factors of production
slope) then it is price elastic, as in Figure 1.2.16. are considered variable (no fixed factors exist).

Figure 1.2.15 Price inelastic supply {0 < PES < 1)

o
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It follows that in the momentary run, supply is perfectly
inelastic (vertical). If demand for the product increases, quantity
supplied remains unchanged. The increased demand will be
expressed only as a higher price. Supply is not at all responsive.
In the short run the increased demand will be partially
expressed as an increase in quantity supplied and partially as
an increase in price. In the long run, when all factors are
variable and the firm can even increase its scale of operations
(its size), output could expand even more. So, in the long run,
supply is typically expected to be more price elastic than in the
short run,

Figure 1.2.18 illustrates the effect of time on the PES of a good.
The longer the time period, the greater the PES is expected to
be. In the momentary run it is vertical so that the PES is zero,
while in the long run it may even be perfectly elastic with firms
willing to offer more at the same price P’ (although this would
require that cost conditions do not change).

51 52

P/unit

—

Ry
P

Quantity supplied (Qs)
Figure 1.2.18 The effect of time on PES

m Excess (sometimes referred to as unused) capacity is a
determining factor of PES, The further below full capacity a
firm is operating, the greater the PES is expected to be.

Whether the firm employs mostly skilled or mostly unskilled
labour is significant. Expanding output in a production
process that predominantly relies on highly skilled labour
may be more difficult than if mostly unskilled workers are
required.

m  Whether long or short time lags characterize the production
process is also relevant. The longer the time lags involved,
the longer it takes for supply to adjust to new demand
conditions. Agricultural products are characterized by long
time lags so supply is often considered perfectly inelastic in
the short run,

m The speed by which costs rise as output expands needs

consideration. Firms will be encouraged to expand output

by more per time period to lower the additional (marginal)
cost of doing so.

@ Another determinant of PES is whether it is possible to
store the good. If it is possible to store stocks then it may
be possible to meet an increase in demand by releasing
stocks, so firms can be more responsive in their supply than
if their goods are perishable or no stocks are held.

Mobility of labour is relevant. If, for example, labour is
occupationally or geographically immobile then it will be

more difficult to meet an increase in the demand for a product
than if labour is mobile between occupations or regions.

Applications of PES

PES determines the extent to which an increase in demand
will affect the price and/or quantity of the good in a
market. The more price inelastic supply is, the greater the
increase in price given an increase in demand; the more
elastic supply is, the greater the impact of an increase in
demand on quantity.

Primary agricultural commodities, for example wheat and corn,
are characterized by low PES as their production is subject to
long time lags. Think, for example, of a producer planting at a
particular time but harvesting six months later. Non-agricultural
primary products, such as metals and minerals, are also
characterized by low PES because of the associated steep
extraction costs. On the other hand, products from the
manufacturing sector are characterized by higher PES because
given a production plant, the extra costs of producing
additional units are typically low.

1f you are asked to draw the short—run supply‘curve for a
farm product for examp wh tor coffe ~

; ‘offered by a hote! The short—run supply curve for each exc
fﬁ ‘1s also vertica! as there is hm|ted 1f any, abmty to change the

1 change in demand

Calculating PES

Assume that the price of a particular good increases from
€16.00 per unit to €18.40 and, as a result, quantity supplied
increases from 28,000 units per year to 28,840 units per year.
What is the PES for this good?

Apply the formula for PES:

AQ) P

AP \Q |

_ 840, _16
2.40 ~ 28,000 ~

Supply is price inelastic.

PES =

28,840 — 28,000) 16.00
18.40 — 16.00 (28,000

13,440

67200 ~ 102
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Indirect taxation

-~
Taxes can be categorized as direct or indirect taxes. Indirect taxes
are taxes on goods and services and can be imposed on a specific
or an ad valorem basis. Specific or unit taxes are a fixed amount
per unit of the good produced or consumed. For example, a tax of
100 Indian Rupees per unit of a good is a specific tax. Ad
valorem taxes are a percentage of the price and so of consumer
expenditures. Value added tax (VAT} is an example of an ad
valorem tax which is expressed as a percentage, say 23%, of the
price of the good.

Governments impose indirect taxes for a variety of reasons.
Typical reasons include revenue collection or an attempt to
decrease the consumption of goods. Governments need revenues
to finance their expenditures and indirect taxation is one source
of revenue. Some goods are considered harmful and governments
often try to limit their consumption; examples include cigarettes,
alcoholic drinks and petrol (gasoline). Another reason for
governments imposing taxes is that they wish to switch
expenditures away from imports towards domestically produced
goods. One way of doing this is by imposing taxes (known as
tariffs) on imports.

Illustrating indirect tax on a diagram

An indirect tax can be considered as an additional cost of
production. As such it will tend to decrease the supply of a firm,
shifting the supply curve left on a diagram. If we recall that a
supply curve can also be read vertically and that it reflects the
extra (marginal) cost of producing an extra unit, then it should
be clear that an indirect tax will increase this extra cost, shifting
the supply curve verticaily upwards by the amount of the tax.

=
5 St
o {or, MC' = MC + tax)
h
S, MC
f
hf = tax/unit
D
0 Q/period

Figure 1.3.1 A specific indirect tax

In Figure 1.3.1 a market is illustrated with a demand curve D
and a supply curve S. The supply curve is also the marginal cost
{MC) curve. Assume a specific tax equal to hf dollars per unit.
Supply will shift vertically upwards to St by distance hf.
Alternatively, you may think of MC increasing by hf dollars per
unit so that the new MC curve (MC’) is equal to the initial one
(MC) plus the tax.

Consequences of a specific indirect tax

Assuming typical demand and supply curves, an indirect tax
will make the good more expensive, will decrease the
amount consumed and produced and will create revenues
for the government. Producers will be earning lower
revenues both on a per unit basis and as a total. Consumer
spending on the good may increase or decrease, depending
on PED.

More specifically, and referring to Figure 1.3.2, the
following occurs.

The market price rises from P to Pc per unit while the
equilibrium quantity decreases from Q to Q' per period.
Output and consumption of the good therefore shrink.

@ Producers earn only Pp (= hf) per unit sold, so their new
average revenue is less than the original, pretax price and
average revenue P

m The total revenues the producers collect decrease from
area (0QeP) to area (0Q'fPp). Consumer expenditures may
increase, decrease or stay the same, depending on the
PED between point e and point h, as there is a movement
along the demand curve following the shift in supply.
Since the price consumers pay increases, their
expenditures on the good will increase if demand is
price inelastic.

@ The government collects tax revenues equal to area
(PpfhPc). This area is found by multiplying the tax per unit
(fh) by the number of units sold (line segment 0Q’, which is
equal to segment Ppf).

m Resources are misallocated and a welfare loss equal to area
(feh) results, unless the tax is imposed to limit production
of a polluting industry or to curtail consumption of a
harmful good, such as cigarettes.

P/unit

3.
>

Q/period

Figure 1.3.2 Consequences of a specific indirect tax
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The market price consumers pay

Consequences ofa“lndlrecttax1 aésﬁmingitypical‘dglﬁénq and supply qpndit:ionrs'

increases
The equilibrium quantity decreases
The net tax price producers earn (average revenue collected) decreases
Total revenues producers collect decrease

Total expenditures consumers make

depends on PED

Social welfare

decreases (but see last bullet above)

Government revenues

increase

Tax incidence

Tax incidence refers to who pays what proportion of a tax. For
example, if after a $10.00 tax is imposed on a good its market
price increases by $9.00, then the incidence on consumers was
$9.00, while the incidence on producers was $3.00 {(or 9/12
and 3/12 respectively).

Figure 1.3.2 reveals that the market price did not increase by
the full amount of the indirect tax imposed. The size of the tax
is line segment fh (the vertical distance between the pre-tax
and the posttax supply curves) while market price increased
only by segment hj. It follows that the incidence of this tax is
on both consumers and producers: consumers and producers
share the tax. Tax incidence on consumers is line segment

jh (= PPc) whereas tax incidence on producers is line segment
jf (= PPp). ,

Tax incidence depends on PES and PED. The following
relationship holds:

(% of tax incidence on consumers)  pgs
(% of tax incidence on producers) ~ PED

To remember the relationship just keep in mind that if incidence
on consumers is in the numerator then PED is in the
denominator.

Bearing in mind that the two percentages on the left fraction
must add up to 100%, the interpretation of the above is
straightforward.

PES > PED

tax incidence on consumers is bigger than on producers

m Market price will rise more and hence the consumers' share
of the tax will be larger, the fess elastic is demand and the
more elastic is supply.

m  Market price will rise less and hence the producers' share
will be larger, the more elastic is demand and the less
elastic is supply.

Equilibrium quantity will decrease less, the more inelastic
demand and supply are (the more vertical around the initial
pre-tax equilibrium point).

It follows that tax revenue for the government increases as
elasticities decrease.

It is argued that a tax is often fully paid by consumers. How
can that be the case if the law of demand has almost universal
applicability? The answer is that such cases are a result of
firms very often being able to supply greater quantities per
period at the same price — later we will refer to this as
‘constant returns to scale’ — that is, facing horizontal
(perfectly elastic) supply curves.

It is a common mistake to claim that if demand is price inelastic
then the incidence of an indirect tax falls mostly upon
consumers, If PES happens to be lower than PED then it is
producers and not consumers who will pay a bigger proportion
of the tax. So if, for example, PED = 0.8 (price inelastic) while
PES = 0.2, then the incidence on consumers will be smaller
(consumers will pay 20% of the tax and producers will pay
80% of the tax).

% of tax on consumers > % of tax on producers

PES = PED tax incidence is split between consumers and producers % of tax on consumers = % of tax on producers
PES < PED tax incidence on producers is bigger than on consumers % of tax on consumers << % of tax on producers
PES =0 producers are burdened by the full amount of the tax there is 100% of tax on producers and 0% on consumers
PED =0 consumers are burdened by the full amount of the tax there is 100% of tax on consumers and 0% on producers
PES — ©© consumers are burdened by the full amount of the tax there is 100% of tax on consumers and 0% on producers
PED — o0 producers are burdened by the full amount of the tax there is 100% of tax on producers and 0% on consumers
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Analysis of an ad valorem (percentage) tax

What if the tax is an ad valorem (a percentage) tax? Such a tax
is analysed in the same way as a specific tax except that the
shift of supply is not parallel but the 'wedge’ (vertical distance)
widens at higher prices. Otherwise, the effects are identical to
those of a specific tax.

P/unit

D

ey
>

Q/period

Figure 1.3.3 Effects of an ad valorem (percentage) indirect tax, for

example VAT

Subsidies

Figure 1.3.3 iflustrates an ad valorem (percentage) tax. Initially,
market demand and market supply are at D and S respectively
with P the initial market price and Q the initial quantity bought
and sold per period. Let an ad valorem (percentage) tax be
imposed, say, VAT at 23%.

The dollar amount of the tax at each possible price is not
constant anymore. This is why the vertical distance between the
original supply curve S and the posttax supply curve St grows
as price increases. The ‘wedge’ at each output level becomes
bigger and bigger.

The effects of this are that:
market price that consumers will pay rises to Pc

m the average revenue collected by firms decreases from
Pto Pp

m equilibrium quantity decreases from Q units to Q" units.

Total revenues collected by firms equal area (0Q'fPp).
Consumers spend area (0Q’hPc), of which tax revenues
collected by the government equal area (PjhPc).

Assuming that the tax was not imposed to limit production
of a polluting industry or consumption of a harmful

good, a welfare loss equal to area (feh) and resource
misallocation results.

A subsidy is defined as a per unit payment to firms by the
government aimed at lowering their costs and the market price,
and at increasing production, consumption and firms' revenues.
its analysis is symmetrical to that of an indirect tax as once a
subsidy is granted the government is paying (and not getting
paid) a per unit amount of money to firms. Production costs are
lower by the amount of the subsidy so supply shifts vertically
downward by that amount (the marginal cost of producing
each unit of output is now lower).

Governments grant subsidies for a variety of reasons. Typically,
they are granted when for some reason it is considered
desirable to make a particular good cheaper so that its
consumption increases and it becomes accessible to lower
income households. This includes many health-care and
education-related products. Or governments may wish to
expand output and consumption of products that are
environmentally friendlier. Often governments grant subsidies
to farmers to increase their income because of certain
characteristics of the agricultural sector. Or it could be that a
subsidy is used to make a particular good more competitive and
attractive abroad so that it penetrates foreign markets, or to
limit imports of competing goods from abroad.

In Figure 1.3.4 the initial demand and supply conditions are
represented by curves D and S. The new supply following the
granting of the subsidy is at S{sub). The vertical distance hf is
equal to the subsidy per unit and represents the decrease in costs
each firm enjoys once the subsidy is granted. If you remember
that the supply curve also represents marginal cost (MC) then
\Mthe new supply curve S(sub} is MC' = (MC — subsidy).

P/unit

S(sub)

hf = subsidy,/unit

0 Q/period

Figure 1.3.4 A subsidy

Consequences of a subsidy

Assuming typical demand and supply curves, a subsidy will
make the good cheaper, will increase the amount consumed
and produced and will cost the government money. Producers
will earn more revenues both on a per unit basis and as a total.
Consumer spending on the good may increase, decrease or
remain the same, depending on PED.
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(“
More specifically, focusing on Figure 1.3.5, the market price

consumers pay decreases from P to Pc while the equilibrium
quantity increases from Q to Q'. Output and consumption of
the good therefore increase.

P/unit

Pplre=-mmmmmm oo

S(sub)

Pel-mmmmm oyl

>

Q/period

Y L Gitaes ST

Figure 1.3.5 Consequences of a subsidy

To identify the new average revenue collected by producers you

need to be extra careful as it is a common source of students’

N
Price controls

errors. First, locate the new equilibrium quantity (Q' in

Figure 1.3.5). From point Q' draw a line up all the way to the
initial supply curve S. This is line Q'h. The producers eam
whatever consumers are paying (Q'f = Pc) plus the subsidy per
unit fh that the government pays. They therefore earn Q'f -+ fh,
which is equal to Q'h or Pp.

The government spends in total area (fhPpPc), which is found
by multiplying the subsidy fh by the quantity produced and
consumed Q' (or = Pcf).

Both producers and consumers of a product benefit from a
subsidy. Consumers pay a lower price while producers earn
more per unit. If the subsidy is not granted to encourage
consumption of goods that the government considers beneficial
to society, a welfare loss results — here equal to area (feh) —
and there is resource misallocation.

The market price consumers pay | decreases

The equilibrium quantity increases

The average revenue collected increases

by producers

Total revenues collected by increase

producers

Total consumer expenditures depends on PED

Social welfare decreases {but see above)

Government expenditures increase

(’
Price controls refer to cases where for some reason the

government considers the market-determined (equilibrium)
price unsatisfactory and, as a result, intervenes and sets the
price either below or above it.

Maximum price (price ceiling)

An authority, usually the govemment, sets a maximum ptice
(also referred to as a price ceiling) if it considers the market
determined price is too high. It is a maximum price in the sense
that it is the highest price sellers can legally charge. The price
on its own would rise higher towards its equilibrium level but
the government creates a ceiling, restricting the price to the
desired level. For a maximum price to make any sense it
therefore has to be set below the market price.

The aim of setting a price ceiling is to protect the buyers of the
product. As such it is set on ‘sensitive’ products that mostly
lowerincome households buy. Typically, price ceilings are set on
food products and petrol (gasoline), as well as in the rental
housing market in the form of rent controls.

In Figure 1.3.6 the government (or another authority) has set
the maximum price at P'. Firms will be willing to offer Q1 units
per period whereas consumers will be willing and able to
purchase Q2 units per period. So, a shortage results equal to
Q1Q2 units per period (or equal to hf).

P/unit

Maximum price
(price ceiling)

3
P

0 Qb Q1 Q2
Q/period

Figure 1.3.6 Maximum price (price ceiling)
The price P’ cannot perform its rationing function anymore:

individuals may be willing and able to pay the price but it is not
certain that they will end up with the good as a shortage exists.
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I A different rationing mechanism is needed. These are some
| alternative rationing mechanisms,

Rationing can be on the basis of 'first come, first served'.
This is likely to lead to queues developing as people will
rush to buy the price-controlled good before supplies are
exhausted. Firms may adopt waiting lists.

Rationing can be based on sellers' preferences. The
product may be allocated on the basis of who the
consumer is. Is the consumer a regular? Is the consumer
attractive? Is the consumer 'important'? If the answer is
‘yes' then the consumer will get the good. In this case the
market is not impersonal anymore (which is a major
advantage of free markets) but becomes personal.
Discrimination may result.

The product could be allocated on a random basis, for
example by ballot, as was the case for the 2006 FIFA World
Cup tickets.

Coupons could be used to ration the good. This alternative
has been used in times of war.

A major problem with maximum prices is the likely emergence
of parallel ('black’ or shadow) markets. Consumers, unable to
buy in legal markets, may well be prepared to pay a much
higher price. Figure 1.3.6 includes consumers willing to pay
price Pb to acquire unit Qb. The willingness to pay, measured
by the vertical distance from the horizontal axis to the demand
curve, is greater than the maximum price for all produced (and
so available) units up to Q1.

In the fong run additional costs may emerge. The quality of
certain products may worsen as producers may be tempted to
use cheaper inputs. Also, if other non-price controlled products
can be produced using the same inputs then supply may further
shrink, making shortages more severe.

To minimize shortages and the related problems, a government
may attempt to encourage supply (that is, attempt to shift the
supply curve to the right on the diagram). It might do this
through various means, for example it may draw on stocks,
assume direct production of the good or grant subsidies or tax
relief to producers. Alternatively, governments may attempt to
reduce demand. For example, it may encourage production of
more and cheaper substitutes.

Consequences on stakeholders: the case of rent control
Figure 1.3.7 is used to illustrate the consequences of a price
ceiling on the various stakeholders. The case where rents are
controlled in a city is used as an example.

Given demand D and supply S for rental units in a city the
equilibrium rent would be at Re with Qe units supplied and
demanded. Assume now that city authorities decide that rents
for a typical’ unit cannot exceed R’. Landlords (property
owners) are forced to rent their houses or apartments at a
lower 'price’. Rents are controlled at the level R’ (a price
ceiling). At that rent only Q" units are offered for rent while Q2
units are demanded. A shortage of houses and apartments for
rent results equal to Q2 — Q1 (that is, line segment Q2Q1).
The shortage is directly related to the size of the difference
between Re and R'.

Rent per unit

Rent control

level

¥,
>

Q2
Q (Number of rental units)

Figure 1.3.7 Rent control as an application of price ceilings

Since rent R’ is not a competitive free-market determined rent,
it cannot perform its rationing role. Being willing and able to
pay rent R’ will not guarantee that everyone looking for rented
housing will find it. Landlords have to use other rationing
mechanisms, the most popular being ‘first come, first served'.
Landlords also have the power to discriminate against any
group they may not like to rent their property to, for example
couples with young children or with pets, younger people or
immigrants. This could create a parallel (‘'black’ or shadow)
market, where landlords may extract ‘under the table’ payments
from tenants over and above the maximum legal rent, or where
landlords ask for large down payments.

Are tenants better off or worse off?

Tenants lucky enough to find housing at the [ower rent are
better off, even though landlords may decide not to maintain
the property. Tenants who would have been able to find rented
housing at rent Re and who as a result of the shortage

are left homeless are definitely worse off. Tenants who are
discriminated against or who end up paying significantly more
as a result of the shortage are also worse off.

Are landlords better off?

in general, landlords are worse off as they rent out fewer units
at a lower rent. Some may be better off if they take the risk

to rent at an illegal higher rate and they do not face any
consequences, Often, many are forced to leave the market (for
example by selling their property) or they may be forced to
witness a longterm deterioration of the value of their property
if they cannot afford maintenance.

Welfare analysis
Applying welfare analysis to this policy issue will shed light on
its consequences to stakeholders.
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Before the rent control was imposed, equilibrium rent was at
Re and the equilibrium quantity of rental units was Qe.
Consumer surplus is equal to area (1 + 2 + 4) and producer
surplus is equal to area (3 + 5 + 6). Social (or community)
welfare (or surplus) is therefore equal to area (1 + 2 + 4 +
345+ 6)

After the rent control is imposed consumer surplus changes
to area (1 -+ 2 + 3). Consumers (tenants who find rented
housing) pay a lower rent but the quantity of rental units is
now only Q1. Remember that consumer surplus is the area
below the demand curve and above the price for the
number of units bought. Producer surplus has changed to
area (6). It is the area above the supply curve and below
the price for the number of units 'sold’ (in this case,

rented out).

What are the changes?

Landlords ('sellers') are unambiguously worse off as they have
lost area (5) as well as area (3) which has been transferred to
tenants ('buyers') who enjoy the quantity available at a lower
rent. Tenants ('buyers') lose area (4) as units Q1Qe are not

available anymore. However, they gain area (3) as they pay only

R’ for the rental units available. Social weifare decreased by
area (4 + 5) so now there is allocative inefficiency in the
market for rented housing. Landlords {'sellers’) are worse off as
their surplus has shrunk {assuming they do not receive illegal
higher payments). Tenants who as a result of the rent control
were not able to find a rental unit are worse off as they have
fost area (4), but tenants who were lucky enough to find a
rental unit at the lower rent R are better off as they gain area
(3). The effect of such a policy on lowerincome households

is ambiguous.

Lastly, since there is no guarantee that the apartment units
0Q1 were rented to the tenants who valued these the most, it
could be that the social welfare loss is actually bigger than
area (4 + 5).

Remember that, even though its seems counterintditive; a
' maximum price must be drawn below the equilibrium level.
The shortage created Is not an area but the distance
between the quanttty demanded and the quanttty supphed at
the set pnce ~ ;
It is best 1o use hnear demand and supply curves.

Minimum price (price floor)

An authority, usually the government, sets a minimum price
(also referred to as a price floor or, sometimes, price support) if
it considers the market determined price is too low. A minimum
price is set above the market-determined price and the aim is to
protect producers. In order for a minimum price to be effective
it must be set above the equilibrium price. In Figure 1.3.8 the
competitive free-market equilibrium price would have been at
Pe, resulting in an equilibrium quantity Qe. The government
considers this price too low and sets the price higher at P’.

P’ is a minimum price.

Typically, minimum prices are encountered in agricultural
markets where governments set a price floor to protect

farmers' income.

b
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Figure 1,3.8 Minimum price {price floor)

Impact on market outcomes

In Figure 1.3.8 at the price P’ firms (in this case farmers) are
willing to offer Q2 units per period whereas buyers are willing
and able to buy only Q1 units per period. Assuming competitive
markets, a surplus results equal to Q2 — Q1 units per period.
This is equal to line segment Q1Q2 (or th).

The government is forced to buy the resulting surplus as otherwise
the price would coflapse. The surplus must be bought at the
promised price P’ so government spends area (Q1Q2hf) which is
the price it pays, P’, times the quantity it must buy, Q,Q,.
Consumers are worse off as they enjoy less of the product at a
higher price per unit. Producers are better off as their revenues
are higher. Without the minimum price their revenues would be
equal to area (0QeePe), whereas with the minimum price their
revenues are area (0Q2hP'). Government expenditures increase
(or government spending in other areas has to decrease). If
spending rises then tax payers eventually bear the burden of
this policy, as they pay for it in the form of increased taxes. An
incentive to overproduce is created, resulting in resource
misallocation. For example, too much land will be allocated to
the production of one particular farm product. Units QeQ2 are
valued by consumers less (see the vertical distance to the
demand curve) than it costs to produce them (see the vertical
distance to the supply curve). These units are now produced so
a welfare loss equal to area (ejh) results.

Remember that even though it seems countenntumve,

| _minimum price must be drawn above the equilibrium level:
the govemment creates a floor s that the pnce does not
drop below the desired level.

The resultmg surplus i is not an area but a dlstance (a line
;segment) at the set pnce ; .
Draw the supply curve rather steep S0 that the resultmg surp|us
. isnot unreahstacalty large lt is best to use linear demand and
 supply curves. ‘ ~

3
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( Application: setting a minimum wage in the labour market
The same analytical framework can be employed to describe
the effects of minimum wage legislation. In Figure 1.3.9 the
vertical axis measures the money wage rate (W) per worker and
the horizontal axis depicts the number of workers (L).

=
= S(L
= (1)
a
]
U
g
= h
f Minimum
W' ____________________________
1 1 wage
1 1
1 t
[l |
| |
1 |
1 |
We ------ e 3
1 I [}
I [l [}
t i [}
I 1 [}
I 1 I
] 1
[} 1 I
I 1 I
[} t I
[} | 1
[} b 1
t 1
1 ] i
1 ] i
I ] I
I [} I
I [} |
I [} |
| . | D(L)
i 1 1
0 L1 Le 12

Number of workers (L)

Figure 1.3.9 Minimum wage policy

Aim:

Firms demand labour to produce the goods and services they
produce. The demand for labour is a 'derived’ demand. It is
negatively sloped as at higher wage rates firms will try to
substitute capital for labour. Workers offer their labour services
to the labour market. The supply of labour is upward sloping
as at higher wage rates the opportunity cost of leisure
increases (it becomes more expensive for someone to sit
outside the labour market) so more individuals will substitute
work for leisure. If the labour market is competitive then

the equilibrium wage rate will be at We with Le individuals
employed.

If the government now considers that the market determined
wage rate We is too low and decides to set a minimum wage at
W/, then firms at W' will want to hire fewer individuals than
the number of individuals willing to offer their labour services.
At the higher wage rate W' that the government sets, L2
individuals are looking for a job while firms will hire only L1
workers. The excess supply (surplus) of labour L1L2 (or line
segment hf) represents unemployment.

A minimum-wage policy will benefit some workers: those
who will end up with a job at W’ instead of We. It will
typically create unemployment (L1L2) though, and will
especially hurt the workers who would have had a job
without this policy but are now left without one, namely
individuals L1Le.

Aim: to protect vulnerable consumer groups to protect vulnerable producers, typically
farmers

Price is set: below market-determined price Price is set: above market-determined price

Results in: a shortage Results in: a surplus

a situation where price cannot perform
its rationing role so new rationing
mechanisms of the good are needed, for
example ‘first come, first served’, sellers’
preferences, random rationing or
rationing through use of coupons

the possibility of parallel (‘black’ or
shadow) markets forming

worse quality and wider shortages in the
long run

government being forced to buy the
surplus and having to destroy it, store it
or sell it abroad at a lower price (known
as dumping)

either in taxpayers being burdened by
the cost of the policy or in the sacrifice
of some other government project

some are better off and some are
worse off

Impact on consumers is:

Impact on consumers is: | they are worse off as they enjoy less at a

higher price

Impact on sellers is: they are worse off as they sell less at a

lower price

Impact on sellers is: they are better off as they sell more at a

higher price

Impact on welfare is: inefficiency and welfare loss

Impact on welfare is: inefficiency and welfare loss

Example applications are: | food price controls

rent control

Example applications are: | price support for farmers

minimum-wage policy




Free markets: successes and failures

The fundamental economic problem that all societies face is
scarcity: limited resources versus unlimited wants. This
necessitates choices {decisions about which goods will be
produced and in what quantities). How will scarce resources be
allocated? In a market economy, the answer is given by the
market (the price) mechanism. The interaction of demand and
supply, with consumers aiming to maximize utility and firms
trying to maximize profits, determines how much of each good
will be produced and consumed. Relative price changes
coordinate economic activity as if an invisible hand exists.
Relative price changes provide the signals and the incentives
for producers and consumers to change their behaviour.

If markets are free and competitive then the outcome is socially
efficient. Allocative efficiency is achieved, as just the right

amount of the good from society's point of view is produced
and consumed. In the real world the necessary conditions to

arrive at the socially efficient outcome are not often present.
Here are some cases in which market forces may fail.

Case 1: The case of externalities

In many circumstances, the costs and benefits of economic
activity are paid for or enjoyed by third parties outside the
market. In such cases either more or less than the socially
optimal amount is produced and consumed.

Case 2: The case of public goods

The characteristics of certain goods are such that consumers
have the incentive to hide their true preferences. This may lead
to collapse of the market as profitoriented firms will not have
the incentive to produce and offer these goods. Note that the
case of public goods may be considered as a special kind of
externality.

Case 3: The existence of monopoly power

Markets are often not competitive as firms may possess
significant monopoly power. When monopoly power is present,
less than the socially optimal amount of the good will be
produced and consumed so fewer than optimal resources will
be employed in its production.

Case 4: The case where information is asymmetric

If buyers and sellers share different sets of information then
this may also lead to market failure. Certain types of
informational failures also involve an externality aspect.

We should note here that the underlying income distribution in
a country may be very unfair. Since market demand for any
good reflects not just willingness to buy a good but also the
ability to do so, households with a severe income constraint,
living, say, below the absolute poverty line, may not ‘exist’ even
in markets where the most basic products, such as food, are
bought and sold. Paraphrasing Samuelson’s famous expression,
these households do not have any dollars to vote with. [t
follows that even if the resulting output mix is considered as
allocative efficiency, it may stiil be socially undesirable.

Externalities as a source of market failure

An externality is present if an economic activity (production
or consumption) imposes costs on, or creates benefits for,
third parties for which they do not get compensated for, or

do not pay for, respectively. Equivalently, an externality
exists whenever there is a divergence between private and
social costs of production or between private and social
benefits of consumption. Externalities are also referred to as
spillover effects.

An externality leads to a market failure as either more or
less than the socially optimal amount is produced or
consumed. Market forces alone fail to lead to an efficient
resource allocation.

Externalities may arise in the production process, where they
are known as production externalities, or in the consumption
process, in which case they are known as consumption
externalities. If they impose costs on third parties they are
considered negative externalities. In contrast, if they create
benefits they are considered positive externalities.

Relevant terms and definitions

Marginal private costs (MPC)

MPC are defined as the costs of producing an extra unit of
output. They include wages, costs of raw materials and other
costs that a firm takes into consideration in its decision making
regarding production. It follows that the supply curve reflects
the MPC of a (competitive) firm.

Marginal social costs (MSC)

These are defined as the costs of producing an extra unit of
output that are borne by society. They reflect the value of all
resources that are sacrificed in the specific production process.
This means that they include not just the labour and other

resources that are sacrificed, the costs of which are faken into
consideration by the firm, but also include any external costs that
are not taken into consideration by firms in the form of, say,
pollution. In this case the MSC of production exceed the MPC and
should be drawn above the MPC (the supply) curve. This would

be the case of a negative production externality. If, though, a
production process creates benefits for a third party (say, another
firm) then the MSC curve lies below the MPC (the supply) curve as
there is an external produciion benefit involved in the process.

Marginal private benefits (MPB)
MPB are defined as the benefits the individual enjoys from the
consumption of an extra unit of a good. The willingness of a

|
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/‘“
consumer to pay for an extra unit is determined by the extra

benefits he or she enjoys from consuming that extra unit. The
demand curve reflects the MPB enjoyed from consuming extra
units of a good.

Marginal social benefits (MSB)

These are the benefits that society enjoys from each extra
unit consumed. MSB include the private benefits enjoyed

by the individual but in addition any benefits others may
enjoy as a result (external benefits). It follows that the MSB
curve lies above the MPB (the demand) curve. If, though,
individuals’ consumption imposes a cost on others then the
MSC curve will lie below the MPB (the demand) curve as
there is an external cost of consumption generated by

the process.

-
Four types of externalities

The four types of externalities are illustrated in Figures 1.4.1a
through to 1.4.7d.

MsC

P/unit

S, MPC

For each level of output,
MSC lies above MPC so
there is an external cost
of production equal to fh

D, MPB = M5B

Q/period

Figure 1.4.1a Negative production externality

0

Figure 1.4.1a illustrates the case of a firm in the cement
industry emitting pollutants into the atmosphere. Demand,
which always reflects the MPB of buyers, is identical to MSB as
no external effects in the consumption of cement are assumed.
Supply of cement reflects the MPC of cement manufacturers
(that is, the costs they pay, such as for wages, energy and
materials). Since the production process entails external costs in
the form of pollution, it foliows that society sacrifices in the
production of cement more than the firms consider. Society
sacrifices environmental assets because of the pollution. The
MSC of cement production are therefore bigger than the MPC
by the amount of the external costs created. Note that there is
no shift involved as many students incorrectly claim: the two
curves, MPC and MSC, reflect different information.

S, MPC

MsC

P/unit

For each level of output,
MSC lies below MPC so
there is an external benefit
of production equal to fh

D, MPB = MSB

Q/period

Figure 1.4.1b Positive production externality

In Figure 1.4.1b we are looking at the case of beekeepers
producing honey and located next to apple orchards. Bees
help in the pollination of apple flowers, allowing more
effective transfer of pollen and so increased chances of
producing apples as well as greater genetic variation of apple
plants, Demand, which always reflects the MPB of buyers of
honey, is identical to MSB as no external effects in the
consumption of honey are assumed. Supply of honey reflects
the MPC of honey producers (that is, the costs they pay, such
as for labour and bees). Since the honey producers’
production process entails external benefits to apple growers
in the form of pollination, it follows that the social costs of
honey production are lower than the private costs the
beekeepers consider. The MSC of honey production are
therefore lower than the MPC by the amount of the external
benefit created.

S, MPC = MSC

P/unit

For each level of output,
MSB lies above MPB so
there is an external benefit
of consumption equal to fh

MSB

D, MPB

3
>

Q/period

Figure 1.4.1c Positive consumption externality

0

Figure 1.4.1¢ illustrates the market for flu vaccinations. If a
student visits a doctor and gets vaccinated against flu it is not
only the student who benefits but also that person’s
classmates, teachers and others. The supply of vaccines
always reflects the MPC of producers of vaccines
{pharmaceutical corporations). They are identical to MSC as
no external effects in the production process of vaccines are
assumed. Demand for vaccines reflects the MPB of those who
are vaccinated. Since their vaccination creates external
benefits to others around them in the form of a lower
probability that those others will catch flu, it follows that the
social benefits of vaccine consumption are greater than the
private benefits that individuals take into account in deciding
whether to have a vaccination or not. The MSB of vaccines are
therefore greater than the MPB by the amount of the external
benefit created.
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S, MPC = MSC

P/unit

For each level of output,
MSB lies below MPB so
there is an external cost

of consumption equal to fh

D, MPB
h

MSB

3,

0 Q/period

Figure 1.4.1d Negative consumption externality

demand curve instead of simply labelling it D, label it D, MPB.

always reflects the MPB enjoyed by consumers: when drawing the !ways reflects the MPC paid by firms: when drawing the suppl curve

Figure 1.4.1d relates to alcohol consumption. Assume it illustrates
the market for vodka. When people consume alcohol there is
always the risk of increased violence, of drunk driving, of lower
productivity at work and other negative effects. These are all
external costs of drinking. The supply of vodka always reflects the
MPC of vodka producers. The MPC are identical to the MSC as no
external effects in the production process itself are assumed.
Demand for vodka reflects the MPB of those who consume the
product. Since consumption of alcohol often creates external
costs to others in the form of violence, accidents, lost productivity
at work, and so on, it follows that the social benefits of vodka
consumption are lower than the private benefits that individuals
enjoy when deciding whether to consume alcohol or not. The
MSB of alcoholic beverages are therefore less than the MPB by
the amount of the external costs created.

T

instead of simply labelling it S, label it S, MPC.

by society are not any different from the benefits enjoyed by the
individuals consuming the good, so label the demand curve
D, MPB = MSB.

If there is no externality in consumption then the benefits enjoyed

If there is no externality in production then the costs imposed on
society are not any different from the costs paid by the firms
producing the good, so label the supply curve S, MPC = MSC.

If, though, there is an externality in consumption then one of
two cases applies;

If, though, there is an externality in production then one of
two cases applies:

MPB curve MPB curve

if there is an externat benefit then | If there is an external cost then
the MSB curve lies above the D, | the MSB curve lies below the D,

if there is an external cost then | If there is an external benefit then
the MSC curve lies above the S, the MSC curve lies below the S,
MPC curve MPC curve

(positive consumption externality)

(negative consumption externality)

(negative production externality) | (positive production externality)

Impact of production and consumption
externalities

Impact of a negative production externality

Production externalities arise on the production side so we
focus on the market supply in the diagram. The demand curve
reflects both the MPB and the MSB involved. The {(competitive)
market outcome is always determined at the intersection of
market demand and market supply.

=
=
S MSC External cost
{of pollution)
S, MPC
MSB = MSC
P*)
’ |
: Welfare loss
]
|
|
|
' D, MPB = MSB
1
0 Q g

Q/period

bverproduction of cement
(market failure)

Figure 1.4.2 Negative production exterhality

Refer to Figure 1.4.2. The market will lead to Q units of cement
produced at a market price of P per unit. The socially optimal level
of cement output is less at Q*. Why? Because at Q* the MSB are
equal to the MSC. For all units past Q* the marginal costs incurred
by society exceed the marginal benefits enjoyed by society, so units
Q*Q should not have been produced from society's point of view.
There is overproduction of cement, which is the market failure in
this case. Area (efh) represents the welfare loss as a result of the
market failure. Too much cement is produced at too low a price.

Impact of a positive production externality

= 5, MPC
X External benefit
=™ .
(of production)
MSC
e
P ________ |
o
L
MSB=MSC| __ /2. __ F
(P*) / : . :
' ' Welfare loss
i |
[} ]
I 1
| !
! ! D, MPB = MSB
] I >
0 Q | Qr Q/period

Underproduction of honey
(market failure)

Figure 1.4.3 Positive production externality
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Assume that Figure 1.4.3 illustrates the market for honey. The
demand curve reflects both the MPB and the MSB that the
consumption of honey creates. The (competitive) market
outcome is determined at the intersection of market demand
and market supply so that Q units of honey will be produced at
a market price of P per unit.

The socially optimal level of honey output is more at Q*. Why?
Because at Q* the MSB are equal to the MSC. For all units past
unit Q the marginal benefits enjoyed by society exceed the
marginal costs incurred by society, so units QQ* should have been
produced from society's point of view. The market leads to
underproduction of honey, which is the market failure in this case.
Area (efh) represents the welfare loss as a result of the market

failure. Not enough honey is produced from society's point of view.

Research and development (R&D) activities are considered a
significant example of a positive production externality as the
funder of the R&D programme often captures only part of the
returns generated.

Impact of a positive consumption externality

Figure 1.4.4 illustrates the market for flu vaccinations. The
supply curve reflects the MPC as well as the MSC of producing
vaccines. The (competitive) market equilibrium is determined at
the intersection of the market demand and the market supply
so that Q vaccines will be produced and consumed at a market
price P per unit.

=
s S, MPC = MSC
é
Welfare
loss
MSB = MSC External
benefit
P
:
:
3
p* L
/ | MSB
! D, MPB
0 Q Q* -
Q/period

Figure 1.4.4 Market for flu vaccinations

The socially optimal level of production and consumption is
more at Q*. Why? Because at Q* the MSB are equal to the
MSC. For all units past Q the marginal benefits enjoyed by
society exceed the marginal costs of production incurred by
society. Units QQ* should therefore have been produced and
consumed from society's point of view but they are not: market
forces lead to underconsumption and underprovision of
vaccines and this is the market failure in this case. Area (efh)
represents the welfare loss as a result of the market failure. Not
enough vaccines are consumed from society's point of view.

Merit goods
Merit goods are a special class of goods that are defined either
in terms of externalities generated and/or in terms of
informational failures involved. If the consumption of a good
creates very significant positive externalities then it is referred
to as a merit good. Education and health care are prime

examples. Alternatively, merit goods can be defined as goods
that government would like all members of society to consume
in adequate quantities independently of their income or even
their preferences. Individuals may not be aware of the benefits
arising from the consumption of the good because of lack of
information or myopic behaviour (resisting change). This is why
education is compulsory in many countries up to at least a
certain level. Note the paternalistic role of the state in this case.

Analysis of merit goods is preferably but not necessarily
conducted within the positive consumption externality framework.

Impact of a negative consumption externality

Figure 1.4.5 illustrates the market for vodka (but could
represent the market for alcoholic drinks in general). The
extemality arises when vodka is consumed. The supply curve of
vodka reflects the MPC as well as the MSC of producing vodka.
The (competitive) market equilibrium is determined at the
intersection of the market demand and the market supply so Q
units of vodka will be produced and consumed at a market
determined price P per unit,

a2
E S, MPC = MSC
o
P*l-g----- ! Welfare
I loss
AN
Pr-—--=-c- '{" )
: |
VP )

MSB = MSC N External cost
! I of consuming
ro vodka
P
| i
| 1
! ! MSB

0 Q* Q

Q/period
Figure 1.4.5 Market for vodka

The socially optimal level of vodka consumption and production
is less at Q*, Why? Because at Q* the MSB are equal to the
MSC. For all units past unit Q* the marginal benefits to society
of consuming vodka are less than the marginal costs to society
of producing it. Units Q*Q should therefore not have been
produced and consumed from society’s point of view but they
are: market forces lead to overconsumption and overprovision
of vodka and this is the market failure in this case. Area (efh)
represents the welfare loss as a result of the market failure. Too
much vodka is consumed from society’s point of view.

Demerit goods

Demerit goods are a special class of goods that are defined
either in terms of externalities generated and/or in terms of
informational failures involved. If the consumption of a good
creates very significant negative externalities then the product is
referred to as a demerit good. Alcoholic drinks and tobacco
products are good examples. Alternatively, demerit goods can be
defined as goods of which governments would like to limit
consumption. Individuals may not be aware of the costs arising
from the consumption of the good because of lack of information
or myopic behaviour and the state takes a paternalistic role.

Analysis of demerit goods is preferably but not necessarily
conducted within the negative consumption externality framework.
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o
Negative production externalities

Market-based solutions
Indirect taxation

The pioneering work recommending government intervention in
the case of polluting firms is attributed to Pigou (1920) when
he proposed the imposition of an indirect tax equal to the size
of the external cost generated by the firm. The indirect tax
would in principle internalize the externality in the sense that it
would raise the firm's production costs to the level of the social
costs created by its activity. This would induce the firm to limit
output of whatever it produced to the socially optimal level.
The principle underlying this solution is referred to as the
‘polluter pays principle’ and the tax is also known as a Pigovian
tax or carbon tax.

Figure 1.4.6 illustrates the effect of imposing a Pigovian tax on
a polluting firm in the cement industry.

St, MSC

P/unit

S, MPC

Pigovian tax imposed is
equal to segment fh which
is the external cost of
production; the tax
increases the firm's MPC to
the level of MSC so

that MPC' = (MPC + tax)

o s

D, MPB = MSB

3

Ob-cceeee e

Q/period
Figure 1.4.6 Effect of a Pigovian tax

The government estimates the size of the pollution (external)
costs the firms create and imposes a tax equal to that amount.
The tax will increase the production costs to the level of the
MSC, forcing the firms to internalize the externality. Given the
new supply curve St, the market price will rise to P* so that only
Q* units of cement will be produced and consumed, the
socially optimal level.

Estimating the size of the external cost and of the necessary tax is
a difficult task. Many of the costs extend well into the future. In
addition, even if the tax leads to the optimal rate of output Q*,
the size of the total level of pollution generated by the activity
(which is equal to the area between the MSC and the MPC curves
for output up to Q*) is dependent on the PED for the good. If
demand is very price inelastic, the total pollution generated may
be still unacceptably high given all other pollution-generating
activities in the economy. An additional issue is that the effects of
polluting activities extend beyond national borders but taxation
does not. The Dutch government cannot tax a Chinese company.

Assigning and enforcing properly rights over assets
After the idea of a Pigovian tax was introduced many
economists argued that individuals, without any government

intervention, could correct problems arising from externalities
through bargaining and a system of bribes and compensations
that would make all parties involved better off. The basic idea
is that if there is an opportunity to achieve an improved
situation, private agents (people and firms) will have the
incentive to make agreements that would lead to the
improvement. A hotel owner could bargain and agree with a
polluting firm nearby that the hotel will pay that firm a certain
amount of money per year in exchange for the firm reducing
pollutants to a pre-specified level. Both businesses could
benefit, for example:

m if the agreement allows the hotel owner to charge
higher rates that will cover the payments made to the
polluting firm

if these payments are greater than the lost profit
experienced by the firm because of the lower level of
production.

For bargaining to be an option there must be a set of well-
defined and enforced property rights over an asset and there
must be no transaction costs involved, for example the
contractual agreement must not be costly to negotiate. The
Coase theorem (1960) shows that if there are no transaction
costs and if property rights are well defined and enforced,
independently of their initial allocation, private parties will
have the incentive to negotiate and reach an improved solution
if a possible one exists. Typically though, transaction costs are
very high and make this kind of bargaining impossible. In
addition, it is exceedingly difficult or impossible to define
property rights on certain assets, such as the atmosphere or the
sea. This issue is closely related to the topic of common access
resources (discussed later).

Tradable (or marketable) pollution permits (‘cap and trade’
schemes)

These are licenses for a specific amount of pollution that the
government allocates to polluting firms and that are tradable
in the open market. This creates an incentive system as cleaner
firms which find it cheaper to lower their level of pollution will
have an incentive to sell unused permits to older and dirtier
firms that find it costly to lower pollution levels. Under such a
scheme, pollution permits are scarce and a market is created
for the right to pollute. After all trading is completed, a new
allocation of permits will emerge. The total poliution the
permits allow will be equal to the target level of total
pollution and the loss of output will be smaller than if the
government had assigned the same maximum fevel of
emissions for all firms.

A problem of such schemes is that the maximum acceptable
fevel of pollution is difficult to determine. In addition, the initial
allocation of permits to firms (or countries) is controversial,
while monitoring compliance of firms is costly.

Command and control solutions

Often it is not possible or not effective to rely on changing market
signals. Governments resort to direct regulation. Governments can
directly regulate output of polluting firms, the prices they can set,
where they can or cannot locate, and the type of machines, filters

-l
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and fuel they can use, for example. In many cases direct
regulation may be the only realistic and costeffective solution but
it may also lead to costly and inefficient outcomes.

Advertising (or banning of advertising), moral persuasion or education
This is a different set of solutions whereby the government
attempts to change the preferences and practices of

N

consumers and of firms by increasing their awareness of the
external costs of certain activities they undertake. By making
school children aware of the benefits of recycling today the
government aims at creating citizens who will make better
choices about such issues in future. When polluting firms are
exposed, the bad publicity they receive may force them to alter
their practices.

Positive production externalities
Market-based solutions

Granting a subsidy

Granting a subsidy will decrease the costs of production
associated with the activity generating the externality and so
induce a greater output level. The problem is that it is difficult
to estimate properly the size of the external benefits generated
and so the correct size of the subsidy.

Assigning intellectual property rights
Intellectual property rights, such as patents, are designed to
permit a firm, for example a pharmaceutical corporation, to
capture most of the returns generated from its R&D activity.
In this way the firm will be willing to invest more in R&D

as it will be able to capture most of the benefits. On the

other hand, patents create temporary monopoly and so
high prices.

Mergers

If the beekeeper and the apple grower in the earlier example
merge and become one firm then the positive spillover effects
of both activities will be internalized (that is, they will be taken
into account in the decisions of the new firm).

Command and control solutions

Direct regulation

Basic research is often publicly funded and is undertaken in
research institutions such as universities etc. The spillover
benefits are considered so significant that it would be against
society's welfare to grant patents to private firms.

Positive consumption externalities (merit goods)
Marketbased solutions

Granting a subsidy

The government can estimate the size of the external benefit
created and grant a subsidy equal in size that would lower
production costs and therefore price. The lower price will induce
higher levels of consumption which could equal the socially
optimal level, as illustrated in Figure 1.4.7.

P/unit

A subsidy equal
to the external
benefit of
consumption
(segment fh)
would increase
supply to S(sub)
and lower price
to P* inducing
a higher level of
consumption
equal to the
socially optimal
level Q*

MSB = MSC

Q/period

Figure 1.4.7 The impact of a subsidy in the case of positive spillover
effects (merit goods)

The subsidy increases supply of the good (for example
vaccinations) to S(sub). The market price will consequently drop

to P*. Consumers will be willing to consume Q* at the lower price
P* which is equal to the socially optimal level of consumption.
Again, estimating the proper size of the subsidy is not an easy task.

Command and control solutions

Legislation and direct provision

When a government considers that the external benefits are
very significant to the economy and that any positive price may
be prohibitively high for some, very poor, members of society it
often directly provides the good or the service free at point of
delivery. In many countries this is the case with state education,
or with national health-care systems and public hospitals. In
many developing countries the tax revenues governments
collect may be insufficient to finance free education and health
care and this is one of the areas where aid may prove
instrumental. Also, many governments make education
compulsory up to a certain age. Vaccination to immunize young
children is also compulsory in many countries.

Advertising and moral persuasion
A government may resort to advertising the benefits from
consumption and use of such goods in an attempt to increase
demand {shift the demand curve to the right) to the level of the
MSB curve.

T
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Negative consumption externalities
(demerit goods)
Marketbased solutions

Imposing indirect taxes

An indirect tax equal to the external costs of consumption will
decrease supply and so increase the price of the good. The
higher price will induce a lower level of consumption. If the size
of the tax is correct, the socially optimal level of consumption
may be achieved. Figure 1.4.8 illustrates the case.

1 s An indirect tax
(tax) A
equal to the size
of the external
costs of
consumption
(segment fh)
would decrease
supply to S(tax)
increasing the
price to P* and
inducing a
lower level of
consumption
D, MPB equal to the
MSB socially optimal
> level Q*

Q/period

Figure 1.4.8 The impact of an indirect tax in the case of negative spiltover
effects (demerit goods)
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The specific tax fh will decrease supply to S(tax). As a result, the
market price of the good will increase to P*. The higher price will
lead to a decrease in the quantity consumed to Q*, the socially
optimal level of consumption. Several issues arise with such a
solution. Again, the optimal tax is difficult to determine. Let's
take the examples of drinking and smoking. Alcohol and tobacco
are addictive so demand is quite price inelastic. This means that
if the goal is to curtail consumption a very high tax will be
needed. However, not all consumers are the same. Demand by
higherincome individuals will even more price inelastic so their
consumption may not be affected at all. On the other hand, a
chain of substitutions may start for.many poorer addicted
individuals who may switch to lowerpriced and lowerquality
substitutes. Consumption may therefore not decrease as
expected and even worse health-related problems may result.

Command and control solutions

Direct regulation .

Often governments directly regulate consumption of demerit goods
and the behaviour of those who consume them. For example,
smoking may be prohibited inside buildings and cigarettes and
alcohol may only be sold to people above a certain age.

Advertising and moral persuasion

Governments use advertising to inform the public about the
tisks of smoking and drinking. The goal is to decrease demand
for and consumption of such goods.

Public goods as a case of market failure

A good is considered a public good if it is characterized by the
following two properties.

It is non-excludable. This means that if the good becomes
available to even one consumer it automatically becomes
available to all. No one can be excluded from consuming it.

Consumption of the good is nor-rival (or non-diminishable).
This means that each individual's consumption of the good
does not decrease the amount available for all others.

Non-excludability leads to individuals hiding their true
preferences and behaving as free-riders because they know
that they can enjoy the good without having to pay for

it once it becomes available for others. Non-rivalry in
consumption implies that the marginal cost of an

extra user is zero.

The externality aspect of public goods becomes apparent by
tealizing that if someone provides or maintains a public good,
even at a cost, he or she cannot prevent others from enjoying
the benefits. So if the private benefits of providing a public
good are small compared to the social benefits and the private
costs are larger than the private benefits, then the good will
not be supplied at all.

More generally, public goods are a case of market failure
because private profitoriented firms will not have the incentive
to produce and offer such goods and services through the
market. The market mechanism fails. Even though there may be
sufficient demand for such a good, it will not be offered.

Few examples of pure public goods exist. A lighthouse, national
defence and traffic lights are typical examples. if a lighthouse
is built and maintained on some island no fisherman can be
excluded from its benefits. If the lighthouse is 'used’ by one
boat the amount of its service available to other boats

is the same (the marginal cost of one more boat using

the sevice is zero).

Law and order in a town and price stability in an economy are
somewhat different examples but they satisfy both criteria of
public goods and their implications are interesting. For
example, if it is safe for Megan to walk at night in a city then,
probably, it is safe for others. Also, if she walks safely there is
no less safety available for others. If price stability exists for one
then it exists for all economic agents. Similarty, if one benefits
from its existence then law and order can even be extended to
imply a functional institutional framework, which is especially
important for a developing economy and only a government
can provide it.

A different example of a pure public good is broadcast
television and radio. Both public good properties are satisfied.
A broadcast television programme is normally available to any
household with a television (a private, separate good). Also,

if one person watches the programme there is no less of it
available for others to watch. Interestingly, television and radio
broadcasting, despite its public good features, is produced
and offered by private, for profit companies. This is possible
because broadcasters are not selling the programmes but the
advertising time, which is both excludable and rival.
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Global warming can and should be thought of as perhaps the
most significant externality-related example of a pure public
‘bad’. Greenhouse gas (GHG) emissions destroy natural capital
(for example coastal regions) and are also considered
responsible for lower agricultural productivity. Firms emitting
greenhouse gases {or even countries which tolerate GHG
emissions) impose huge costs from their production activity
that are borne by the whole world (external costs). At the same
time, global warming imposes costs from which no one can be

excluded and if one suffers GHG-related costs, these do not
diminish and all the rest suffer the same costs. Conversely, the
(clean) atmosphere can be viewed as a pure public good as the
benefits accrue to all (they are non-excludable and non-rival).

Solutions
Compulsive taxation and provision (but not necessarily

production) by the government is the typical solution in the
case of market failure relating to many public goods.

Common-access resources (common-pool
resources)

The 'tragedy of the commons’ was a term introduced by Garrett
Hardin (1968). The idea was simple. Assume a pasture open to
all {'the commons') with the adjacent land owned by a number
of herdsmen, as in the following illustration.

H1 H2

H6 H3

H4
H5

Each herdsman has the incentive to have more and more of his
animals graze on the commons because he enjoys the full
benefits of this but the costs are shared by all. As a result, there
will be overgrazing and the commons will be destroyed.

Common-access resources {also known as common-pool
resources) share two characteristics.

It is difficult to exclude individuals from deriving benefits
from the good or the resource,

There is rivalry in the consumption of common-access
resources (one individual's consumption subtracts from the
benefits available to others using the resources).

Pasture is one example of a common-access resource; others
include fishing grounds, forests, irrigation systems, water, the
atmosphere or a city centre. The logic of the 'tragedy of the
commons' may result in overfishing, deforestation, depletion of
clean water supplies, global warming, etc.

Analytically, the effect of such behaviour may be illustra