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FOREWORD
This book is a product of many years of teaching economics and consulting businesses in the
international environs. Experience showed certain impediments in delivering major economic
concepts to a diverse global audience. No doubt, market is full of perfect professionally
compiled and presented instructional materials. And yet, most of economics text books are
supplied by western academicians under the assumption of the standardized North-American
or European high school background.
Naturally, both authors and students are products of their own cultures. Their educational
interaction is yet another reflection of the cultural backgrounds in many ways: in semantics, in
paradigms, in mentality, etc. It is hard to expect from a Middle-Eastern or an EasternEuropean student to clearly understand meanings of “cold turkey”, “rein check” or a
“bandwagon”, moreover to readily perceive concepts based on such colloquialisms. In
extreme cases, simple examples or references to things like beacon, beef, or alcohol could
serve as repellents in by all means innocent attempts of scholars to present economic
concepts in the best way possible. Not to mention huge differentials in basic math
preparation, reading habits, critical thinking and conceptual perception skills, etc. Usual effect
is an unconscious phobia towards the subject built up prior even to the class commence,
based upon a sheer glance at a thick volume of outlandish wisdom.
Some other concerns:

library resources are not abundant outside the western world, although internet
access is often a remedy almost everywhere;

majority of international students of introductory economics is not pursuing careers
of economists, they rather take it as an obligatory element of their business degree;

many elements of economic life differ across the countries – “certificate of deposit”
can mean either nothing at all or something else even if not abbreviated as a “COD”.
To make the long story short, this text is an attempt to present economics to unprepared
international students in an easy and yet comprehensive manner. Here are the basic features
this text attempts:
simple language, short, straightforward and linear narration;
one concept, one example preferably universal enough to reach anyone;
exemplary test questions and exercises covering all critical points of each topic;
easily reproducible MS Excel based calculations and graphs;
internet references to allow for supplementary and alternative views.
It is up to the kind audience to judge, whether the rationale justified this humble effort and
whether the target was achieved.

MICROECONOMICS “SITEMAP”

1.

INTRODUCTION: ECONOMICS, MICROECONOMICS
1.1.

Where do We Begin?

Let us start with this book in your hands. For you to read these lines a variety
of resources were used. Someone extracted, processed and moved across
the globe wood, oil, ores, sand and many other raw materials. While crossing
borders, waters and continents materials undergo several transformations, or
production processes to end up as this book in your hands. At all stages
many people were involved, both as producers and consumers, yourself being
the last one (the final consumer). And at all stages resources could have
been used in many different alternative ways.
There are two major approaches in how to look at these economic processes,
and correspondingly economics is usually divided into microeconomics and
macroeconomics. This book represents microeconomics, which studies the
economic behavior of consumers, households, producers, firms, markets and
industries at the individual level. In contrast, macroeconomics is a study of
the entire economy at the aggregate level, dealing with national or regional
total amount of goods and services produced, total income earned, level of
employment of productive resources, and general behavior of prices (1).
1.2.

What Economists Study?

According to the most general definition, economics is the study of how
societies choose to use scarce productive resources that have alternative
uses, to produce commodities of various kinds,
and to distribute them among different groups (2).
In other words, economics is a study of flows of
RESOURCES
resources at all levels of human society (local,
regional, national, global) through activities of
production,
distribution,
exchange
and
consumption (3). Flow of resources, goods and
services is usually called economic allocation
PRODUCTION
process (Figure 1.1):
Resources  Production  Distribution 
Exchange  Consumption
Consider such a chain starting with the
extraction of oil. Oil processing plants convert
oil into a variety of products which in turn are
sent to numerous businesses. Oil revenues, as
well as revenues of downstream businesses
are distributed in different forms (salaries,
profits,
government
transfers,
welfare,
educational and healthcare payments) among
people, which exchange their income to goods
of their final consumption.

DISTRIBUTION
EXCHANGE

CONSUMPTION

Figure 1.1. Economic Allocation Process

Of course, economics is not just a description of allocation. Main objective of
economics is to study how to improve (optimize) each step from resources to
consumption. Further on, we will see that economics is about efficient (not
wasteful) use of scarce resources in production with just (fair) distribution and
exchange of goods and services for their optimal (best possible) final
consumption.
In any definition of economics you can always find two most important points:
1) economic resources are scarce (see section 1.3 ниже), and 2) they usually
have many alternative uses (see section 1.4 ниже). These two main
concepts form the basis of all economic theory.
1.3.

Free Resources vs. Scarce Resources (Economic Goods)

From the economic point of view there are two major kinds of resources or
goods: free and scarce. Some resources are free, like sunshine, open air,
sea water, or desert sands. They are available without limit to cover all and
any needs of people. Economics does not deal with free resources and
goods, that are not economic goods. In economic terms, these goods have
zero price.
Economic goods or resources are not free, they are scarce, limited in quantity.
Scarcity happens because people desire much more than is available. An
economic good will immediately fall short of supply at a zero price.
Perhaps everyone would like to have an extra jacket, computer, or car, but
there are not enough resources to provide all desired by everyone. Scarce
(economic) goods are produced from scarce (economic) resources. Scarcity
makes economic goods valuable and puts people into economic relationships
over the above allocation process (see section 1.2 выше).
Seawater is free, anyone who needs it can walk to the seashore and
pick up a bucket or a cistern of it. There are free wild beaches,
everyone can use them as much as they want. Then, why would people
pay for beach parks and resort beaches? Simply because, the seawater
in parks and resorts is not the same as elsewhere anymore, it acquired
value due to landscape development, conveniences and services.
1.4.

Alternative Uses

Let us consider three basic economic resources: 1) land; 2) labor; 3) capital.
Land can be used to raise crops, to build houses, or for public parks. Labor
can be employed in agriculture, construction, or manufacturing. Capital can
be used for the production of food, computers, or cars. All resources are
limited and can be used in many different alternative uses. This brings
problems of choice: how much of which resource should be used in
production of what kind of goods?
Suppose a country has abundant resources of capital, labor and oil,
should it just extract oil as much as possible and export as a raw
material, or rather produce fuels and petrochemicals? The answer
requires complex economic analysis.

1.5.

Opportunity Cost

Intelligent economic decisions among numerous choices are taken based on
a fundamental concept of the “opportunity cost”. According to this notion, the
true cost of something should include what one gives up to get it (4). By
taking one opportunity everyone forgoes numerous other opportunities. If you
go to the cinema, you loose a chance to study, or read a book. If a country
builds a gunboat, it looses opportunity to have an extra school, or a hospital.
As you can see, an opportunity cost concept is more or less universally
applicable to everything, from personal choices, business decisions to
government policies alike.
To attend college you pay tuition. If you consider your total cost as only
tuition payments you will miss your opportunity cost, a cost of forgone
opportunities. Being present in class, costs you loosing all other
opportunities. This is how term opportunity cost originated. Your
forgone opportunities may include say, taking employment or developing
your computer skills.
Speaking more precisely and “economically”, the opportunity cost of a
resource is the value of the next-highest-valued alternative use of that
resource (5). This definition allows to assign accurate values to different
things, to evaluate true full cost of everything.
To develop our previous example, let us assume that your business
class tuition is $5,000, salary of possible job is $3,000, and $2,000 is
how you value computer skills. In this case your next-best alternative or
next most valuable option is forgone employment. Now we can evaluate
full costs related to your study:
- Direct cost of study – tuition: $5,000, plus,
- Indirect cost, or opportunity cost of study – forgone salary: $3,000
- Full economic cost of study: $5,000 + $3,000 = $8,000
The concept of opportunity cost is usually demonstrated with the model of
production possibilities frontier (see section 1.8 ниже). Let us first learn, what
production is, and what models in economics are?
1.6.

Production

With the concepts of scarcity, economic goods, and opportunity cost clarified,
let us consider an important starting point in the allocation process (see
section 1.2 выше) – production. In today’s economy production includes all
kinds of businesses – private and public, manufacturing and agricultural,
financial and trading, in logistics and infrastructure. They are organized in a
numerous forms, including (but not limited to) firms, companies, corporations,
enterprises, establishments, concerns, etc. (6)
Production of goods and services happens when necessary resources (inputs)
are put together with a purpose of creating commodities (outputs). In
agriculture, for example, land and labor are inputs while grain and foodstuff

are outputs. Resources (inputs) used to produce goods and services can be
of two kinds:
 factors of production - inputs to production from outside the production,
including, but not limited to land, labor, capital,
 intermediate goods - inputs to production from within the production,
usually supplied by other producers, like tires, glass, and electronics in
automobile assembly.
Correspondingly, outputs are either intermediate goods, or final goods. Final
goods are outputs only - commodities consumed without further processing,
i.e. food, clothes, furniture, etc. (Figure 1.2).

FINAL GOODS,
OUTPUTS,
CONSUMPTION

FACTORS OF
PRODUCTION,
INPUTS

INTERMEDIATE GOODS,
OUTPUTS, INPUTS
Figure 1.2. Inputs-Outputs in Production
If sugar goes to a bakery, it is an output of the sugar factory, an
intermediate good of manufacturing and an input for a baking industry.
If sugar goes to a household, it is just a final product for consumption.
1.7.

Economic Models

We are now ready to be introduced to our first economic model. Modeling is a
powerful tool of economics. Economic models are theoretical descriptions of
economic processes expressed the form of words, diagrams, or mathematical
equations. Economic models are used to demonstrate, analyze, or predict
economic relationships.
Simple example of models is, for example, a statement: extra two hours
of study will increase your GPA to the “B” level. Many models in
education try to capture which variables (hours of study, family income,
reading patterns, etc.) influence students’ performance.
An economic model shows qualitatively and analyzes quantitatively behavior
of economic agents by specifying important relationships between two, or
more economic variables.
In the example of oil processing dilemma (see section 1.4 выше)
solution comes with the economic model based on linear programming –
a special mathematical technique. One way to build such a model will
be to find out a relationship between the independent variable “share of
oil processed” and the dependent variable “profits”. This model will help
to find out what combination of crude oil and processed petrochemicals
results in highest profits. Moreover, to insure optimal performance
under constantly changing prices and quantities of inputs/outputs this
model should run on a daily basis.

How are economic models actually created? Now we are ready for an
example of the Production-Possibility Frontier (PPF)
1.8.

Production-Possibility Frontier (PPF)

Let us consider an automobile producer who has certain fixed amount of
resources (land, labor, capital). According to technological restrictions and
based on available inputs, daily outputs can be only a limited number of
sedans, or trucks, or combinations of them. The Table 1.1 below identifies
daily output possibilities of this particular production. In extreme points, the
ultimate trade-off is: either 150 sedans with no trucks, or 50 trucks with no
sedans. Four more combinations show possible joint outputs of more trucks
with less sedans or vice-versa.

Sedans

If we plot Sedans-Trucks trade-off points into the two-dimensional diagram
(Figure 1.3) and connect these points we will receive a curve called
Production-Possibility Frontier (PPF). The PPF shows the possible quantities
of two goods or services that could be produced based on current technology
and given available resources.
Figure 1.3. Sedans-Trucks PPF
Table 1.1. Sedans-Trucks
Maximum outputs happen only along PPF
the PPF. It is possible to produce
Sedans
Trucks
less, say 30 Sedans and 40 Trucks,
150
0
but then some of inputs will stay
unused or wasted – 30 more Sedans
140
10
could have been produced! Hence,
120
20
production of 30 Sedans and 40
95
30
Trucks is not efficient. Any point
60
40
below the PPF is affordable, but not
0
50
150
efficient. At the same time, with
10, 140
0, 150
40 Trucks produced there is no
20, 120
120
way to have more than 60
30, 95
Sedans.
For this reason,
90
combinations above the PPF are
40, 60
not affordable, impossible.
60
The PPF shows combinations of
efficient production, i.e. maximum
50, 0
Trucks
output combinations possible from
0
all available inputs. Points along
0
10
20
30
40
50
the PPF illustrate the trade-off:
movements along the PPF show the necessity to forgo trucks for sedans, or
sedans for trucks.
30

1.9.

Shifts of the PPF

The PPF model gives a useful insight into the notion of efficiency of
production. We can redefine production efficiency as maximum output from
all available inputs, when it is not possible to produce more of one good

without producing less of the other good. With no change in available
resources, the only way to increase production of one good without reducing
production of the other good is to improve technology. Improvement of
technology will allow increase in production of both goods which result in an
upward, outward, or rightward shift of the PPF (Table 1.2 - Figure 1.4).
Production described by Table 1.2., as compared to Table 1.2.,
indicates increase in production possibilities due to better, more efficient
technology. If plotted in the same graph, new combinations will clearly
show the shift of the whole PPF upwards.
Figure 1.4. Sedans-Trucks PPF
Table 1.2.
New SedansIn
general,
production-possibility Trucks PPF
frontiers illustrate many basic economic
Sedans
Trucks
processes. If we plot a PPF with
investment goods against consumption
200
0
goods we will see how a trade-off “less
180
15
consumption – more investment” will
160
30
push out the next year’s possibilities of
125
45
production. Economists like to illustrate
75
60
different trade-offs using the PPF, for
0
75
example: food vs. guns, public
0, 200
200
15, 180
goods vs. private goods, and so on
30, 160
(2).

Sedans

160

45, 125

0; 150
10; 140
120
20; 120

60, 75

80

30; 95
40; 60

40

75, 0

0
0

20

Trucks

40

50; 0

60

80

1.10.

Key Concepts

 economics, microeconomics, macroeconomics
 economic allocation: resources, production, distribution, exchange,
consumption
 free goods vs. economic goods
 scarcity, alternative uses
 opportunity cost
 production, inputs, outputs
 production-possibility frontier (PPF)
 productive efficiency & inefficiency
1.11.

Discussion Questions

1.

If government decides to analyze financial sector and its impact on
national economy, will it involve microeconomic or macroeconomic
analysis? How about tourism industry? Foreign trade?

2.

What are advantages (if any) of processing crude oil, rather than selling
it straight away? What factors could possibly influence such a decision?

3.

Which part or parts of the allocation process (see section 1.2 выше) do
you consider most important? Why?

4.

Do you think use of scarce resources in production of your country is
efficient? Is distribution and exchange of goods and services fair?

5.

What natural resources are scarce in your country? Are they scarce in
other countries as well?

6.

What is opportunity cost to your economics studies? How would you
value full cost of studies?

7.

Give some examples of goods and services which are both outputs, and
inputs.

8.

What variables influence your grades. How do you think they relate to
your grades – positive, negative, neutral?

9.

What does the shape of the PPF tell us? Why is the PPF shaped the
way it is?

10.

Consider current year PPF between food and machinery. If next year’s
output of food increased, does it mean that the technology improved and
the PPF shifted up? Is this increase possible without any changes in the
PPF and technology? Answer using diagrams.

1.12.

Exercises

1.

There are three things you could do instead of studying economics now
(you value your studies at $500): go to the beach (you value your
beach swim at $200), take a promotion work (you could earn $300),
write a program for a friend (you could earn $400).
What is the opportunity cost of studying economics? What is your
full cost of studying economics?
What is the opportunity cost of a promotion work? What is your
full cost of taking a promotion work?
Which of four opportunities you should choose?

2.

Plot Table 1.1 and Table 1.2 PPF’s in the same graph. Compare
movements along each PPF with the shift from one PPF to another.

3.

Plot
the
SUV’s-Trucks
PPF
according to the Table 1.3. Which of
the
following
production
combinations is inefficient, efficient,
not affordable?
60 SUV’s, 30 Trucks
30 SUV’s, 40 Trucks
90 SUV’s, 5 Trucks

4.

Table 1.3. SUV’s-Trucks PPF
SUV’s
100
90
75
55
30
0

Trucks
0
10
20
30
40
50

Based on information in Table 1.1
and Table 1.2 plot the Sedans-SUV’s PPF. Which of the following
production combinations is inefficient, efficient, not affordable?
140 Sedans, 55 SUV’s
60 Sedans, 30 SUV’s
60 Sedans, 75 SUV’s
ANSWERS TO TEST QUESTIONS

1
B

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
A D C B D C A A D

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
B B A B B A A A A

1.13.
1.
A.
B.
C.
D.
3.
A.
B.
C.
D.

Test Questions
MULTIPLE CHOICE QUESTIONS

Microeconomics is the study of:
general behavior of prices
economic behavior at the individual level
amount of goods and services produced nationally
total income earned
Economic allocation process includes:
production
distribution
consumption
all of the above

5. Economists classify factors of production
into these major groups:
A. efficient and inefficient
B. land, labor, and capital
C. affordable and not affordable
D. inputs and outputs
7. The value of the good or service forgone
indicates:
A. production efficiency
B. factor of production
C. opportunity cost
D. free good
9. To show a trade off between production of
two goods on the PPF
A. move along the PPF
B. shift the PPF outward
C. shift the PPF inward
D. none of the above

1.
A.
B.
3.
A.
B.
5.
A.
B.
7.
A.
B.
9.
A.
B.

2.
A.
B.
C.
D.
4.
A.
B.
C.
D.
6.
A.
B.
C.
D.

The central problem in economics is that of
scarcity of resources
efficient production
just distribution
fair exchange
If the supply of good X at a zero price exceeds
its demand, good X is:
factor of production
economic good
free good
scarce
Labor is:
input
economic resource
factor of production
all of the above

8.
A.
B.
C.
D.

Points _______ the PPF are unattainable
outside
on and inside
inside
on

10.
This year as opposed to last year
production of food have decreased. This could
be the result of
A. movement along the PPF
B. positive shift in the PPF
C. negative shift in the PPF
D. all of the above
TRUE-FALSE QUESTIONS
The income distribution deals with how firms 2. One of main concerns of economics is how to
divide their profits
distribute efficiently
True
A. True
False
B. False
Opportunity cost is a direct cost
4. Land is a basic economic resource
True
A. True
False
B. False
Outputs can be only final goods
6. Intermediate goods are inputs to production
from outside the production
True
A.
True
False
B. False
Economic relationships are analyzed with the 8. The Production-Possibility Frontier shows
help of economic models
maximum output possible from a combination
of two inputs
True
A. True
False
B. False
Production is efficient when it is not possible 10.
In the PPF graph an improvement of
to produce more of one good without
technology will show as an outward shift of
producing less of the other good
the PPF
True
A. True
False
B. False

2.

ECONOMIC SYSTEMS, MARKET ECONOMY
2.1.

Three Basic Economic Questions

Every nation faces scarcity of resources, it has only so much of labor, land,
and capital. Each society deals with scarcity through the allocation process it
finds best. Need to cope with scarcity holds at all levels of economy: global,
national, regional, local. To resolve resource
allocation problem of economy means to
answer three basic economic questions:
- what to produce?
- how to produce?
- for whom to produce?
2.2.

What to Produce?

Millions of different products and services could
be produced to satisfy people’s diverse needs
and wants. What actual mix of goods will be
chosen to be produced? What products will remain unproduced and which
needs/wants should remain unsatisfied? Why, what is the reason? Who and
how takes responsibility for these decisions? Here is one example of such a
decision:
DUBAI - Energy Minister Mohammed bin Dhaen Al Hamili said
yesterday:
..."The UAE is now producing more than 2.7 million barrels of crude oil a
day...and oil production is expected to increase to 3.5 million bpd at the
start of the next decade..."
"Opec follows a known policy to guarantee stability of supply in the
market because consuming countries have legitimate concerns about
any disruption in oil supplies, but on the other hand producing countries
also have legitimate concerns about demand security," the minister
added.
Khaleej Times Online, 21.09.2006
http://www.khaleejtimes.com/
2.3.

How to Produce?

Next question to answer is: “How are society's limited resources and
productive capacities pooled together to produce goods and services?” This
involves series of choices over what kind of production will use which limited
resources to produce what mix of goods and services. Which goods are
better left to private producers? Which resources should stay public? What
technologies should be banned? Can a monopolist-producer take over entire
sector or industry? Which form of business provides most efficient production:
partnerships or corporations?
Booz Allen Hamilton: Public-private partnerships keep Middle East water
flowing.

The water needs of Middle Eastern countries are growing at a significant
rate, while the cost of providing this valuable resource is increasing
while nonrenewable groundwater reserves are shrinking.
As a result, Middle Eastern governments are increasingly turning to
public-private partnerships (PPPs) to manage their water resources and
everything related to water distribution.
Al Bawaba, 30.05.2006
http://www.menareport.com/en/business/198685/
Related are technological questions touching scope of issues around scarcity
and efficiency. Question “how to produce?” links to social and political
problems of nations. Should synthetic fibers substitute natural fabrics? Is
genetically modified food healthy? Are alternative fuels viable?
Brazil wins race on alternative fuel
Brazil became the centre of alternative fuel production in the 80s
spurred by the oil shocks of the 1970s. The experiment reached its peak
in 1985 when an astonishing 91% of cars produced that year ran on
sugar-cane ethanol - the same fuel as the national spirit cachaca that
makes the popular cocktail caipirinha.
It could lead to Brazil drastically reducing its dependency on oil - it
imports 80% - and becoming a world leader in the export of renewable
fuels.
Aljazeera.Net, 21.07.2004
http://english.aljazeera.net/NR/exeres/906EBAD9-5F59-4839-A986-6F30073C1FFB.htm
2.4.

For Whom to Produce?

Scarcity ensures that society cannot completely satisfy all its members.
Eventually each society has to decide how much of each person’s needs and
wants is to be satisfied. Whether everyone should have relatively equal share
of the final product, or some can have more than others? This question
clearly takes us away from pure economics into philosophy, politics, sociology.
It is not that difficult to state: “Give to each, what he or she is due”. It is much
more difficult to sort out what exactly is “due”. Whose input or work is more
valuable? If people have to work for their food, should the disabled die
starving?
Some nations try to reduce inequalities in distribution by re-distributing income
from the richer to the poorer members of the society. This is usually done
through the tax system: those who earn more pay high taxes, which are
transferred to less prosperous citizens. Other nations lack any policies of redistribution, their citizens are free to earn whatever they can, or rely upon
charities, if they earn nothing.
2.5.

Alternative Economic Systems

People live in communities, societies. Based on ideas and opinions of its
members, each society chooses its own way to answer three basic questions

of economic allocation. Strangely enough, there are not too many ways to
answer these questions. People organize their economies just into four basic
types:
- Traditional Economy
- Market Economy or Capitalism
- Planned or Command Economy
- Mixed Economies
Table 2.1. shows how economic systems resolve the problem of allocation.
Following sections will discuss each of them in detail.
Table 2.1. How Economic Systems Answer Tree Basic Questions
Command
Traditional
Market
Mixed
/ Planned
What consumers
Necessities/What
What to
Necessities
Necessities
demand
consumers demand
produce?
Private
Government/Private
How to
Everyone
Government
Entrepreneurs
Entrepreneurs
produce?
People who can
People who can
For whom
Everyone
Everyone
afford
it
afford
it/ Everyone
to produce?
2.6.

Traditional Economy

In the Traditional Economy the three economic questions are answered by
looking to the past, by customs, beliefs, and habits. All decisions are made
on the basis of past decisions. Tradition and history provide the primary guide
to resource use and the distribution of goods. What was produced, distributed,
and consumed in the past, same will be produced today. How did the
community grow lentil in the past? That is how they will do it now.
Advantage of the traditional societies over other systems, is in little friction
between its members. There is nothing to argue or dispute about, just make
clothing and shelter exactly the same way as in the past. Yet, the traditional
economy comes at a price. It restricts individual initiative to change and
improve economic allocation. Traditional societies usually have a lack of
advanced goods, new technologies, and economic growth (9).
Examples are numerous through the history of mankind. Traditional
economies existed in Neolithic societies, in Feudal societies of Medieval
Europe and they still exist today in some parts of South America, Asia,
and Africa. Some economists even argue that, the new traditional
economy is developing nowadays within the world economy (10).
2.7.

Market (Free-Market) Economy or Capitalism

In the Market Economy allocation happens without anyone's interference.
According to Adam Smith, it happens due to "the invisible hand", or as we
would say - automatically. By that automatic "invisible hand" Smith meant an
economic system in which individuals following their own interests end up with

the best possible allocation of resources of their communities. Thus, this
system is based on self-interest:
“It is not from the benevolence of the butcher, the brewer or the baker
that we expect our dinner, but from their regard to their own selfinterest.”
Adam Smith (11)
In a market economy consumers and producers themselves decide what they
will buy and sell. Markets are free for everyone to participate and the only
thing that matters is price. Rational people acting freely in their own selfinterest answer the three questions through markets by "voting" with their
money for or against particular goods.
How do farmers decide what to grow under free market system?
Suppose his alternatives are wheat or lentil? Their choice is very
simple: if the price of wheat is higher than the price of lentil, will they
grow lentil? Obviously, not! They will choose wheat. But, why is wheat
more expensive than lentil? Because those who buy wheat and lentil,
i.e. consumers, value wheat more, than lentil. If the price of lentil will go
up, farmers will switch to lentil. Thus, farmers will always grow what is
more needed currently, or as economists say, is in greater demand.
Market economy is guided by consumer sovereignty. This term means that in
free markets final consumers decide which goods and services they want and
the economy's limited resources will be allocated according to their eventual
choice. Consumer is King!
At present, market economy is a globally dominating economic system. It is
considered as the most efficient economic allocation system. Key advantage
of a free market economy against other economic systems is in efficient
economic allocation without any additional effort or cost. To summarize
advantages of free market, it:
- follows consumers’ demand,
- motivates producers, who can profit by keeping low costs and
improving technology
At the same time, markets often fail. Market failure is a condition in which
markets fail to efficiently allocate resources among producers and goods and
services among consumers.
One example of market failure is a monopoly, when one producer takes
over whole markets and dictates high prices. Another typical market
failure is poverty or inequality of income and wealth in distribution.
Besides markets are often instable, from time to time they generate high
inflation and unemployment. With certain goods and services markets
simply do not work, examples vary from national security to street
lighting. And at last, but not least, many societies refuse to restrict
education and health care only to those who can afford it.
Because of the above-mentioned market imperfections, there is practically no
country in the world with all markets absolutely free. With a capitalist system
as a basis, almost each nation has its own version of market organization,

institutions, regulations, restrictions. Even the United States, which promotes
free markets worldwide, has market restrictions in its economy (12).
2.8.

Planned or Command Economy

Planned, Centrally-Planned, or Command Economy is a system in which all
major allocation decisions are taken by a central administration. Usually all
resources, factors of production, inputs and outputs belong to the central
government, which determines and commands, both quantities, and prices of
production and distribution.
Planned economies of our age, like in the USSR or in China, were specifically
designed to avoid social consequences of market economy failures. Indeed,
under the planned system production of necessary goods is insured, their
distribution is equal, medical care and education is not restricted only to
people who can afford it. In fact, sometimes capitalist countries also adopted
command systems during national emergencies, disasters or wars in order to
better mobilize resources. Before the WWII:
“In the name of economic mobilization, the (U.S.) government eventually
assumed comprehensive control over production and trade. Well before
the Japanese attack at Pearl Harbor, the Roosevelt administration, on
its own initiative, created the Office of Production Management, Office of
Price Administration and Civilian Supply, and Supply Priorities and
Allocations Board.” (13)
As a disadvantage, command economy planners cannot accurately measure
consumer preferences over hundreds of thousands of goods produced in a
contemporary economy. This often results in shortages and surpluses and
therefore often leads to black markets. Besides, with profits collected by the
government producers have little motivation to reduce costs or improve
technology.
Accordingly efficient allocation can hardly happen under
command system.
2.9.

Mixed Economies

Most of economists agree: practically none of presently existing countries
follows any of the first three types of economic system purely. All economies
in the world are mixtures, although usually one of the three schemes is
dominant. The idea behind mixing traditional, market, and planned systems is
to combine their advantages and avoid their disadvantages.
Mixed economies may start out either as market economies, like Canada
incorporating free public health care and affordable education, or as
command systems, like China expanding its private sector. Each nation
decides on its own desirable balance between private initiative and public
administration. Moreover, same nations at different times prefer different
mixes of private versus public ownership.
Under Charles DeGaulle and Georges Pompidou French government
initiated state control over some critical industries, such as
transportation, energy, and telecommunication.
In return France

experienced "Thirty Glorious Years" (1945-1975) of steady high
economic growth. Later, in early 80-ies further expansion of the public
ownership led to poor economic results, which shifted favors back to
free market system. (14)
TRADITIONAL
ECONOMY

MARKET ECONOMY
or CAPITALISM

PLANNED or
COMMAND ECONOMY

ADVANTAGES

MIXED
ECONOMY
Figure 2.1. Economic Systems
Yet, most successful economies of the last century were based on free
market systems with limited elements of command and planning. For this
reason, market economy elements are in key focus of economics.
2.10.

Market Mechanism

On a very basic level, market economy works rather simply. It is usually
illustrated by a simple circular flow model of the economy with two sectors
(Households and Firms) and two types of markets (Goods/Services and
Factors of Production). Diagram in Figure 2.1. presents two-sector, twomarket circular flow with:
- Household sector which includes people who own resources or
factors of production, but want to consume goods and services.
- Business sector or Firms who are willing to produce those goods and
services, but need inputs or resources to operate.
Thus, two sectors become dependent on each other, they interact in two
different types of markets:
- Goods/Services Markets, where Households buy desired final goods
and services from Firms. Households act here as consumers, who
demand products from Firms-suppliers. The more, the better. How
much goods and services Households will be able to afford? Who, or
which Household will afford what and how much? It all depends on
how much of owned by particular Household resources (land, labor,
capital) will be sold in the factors’ markets;
- Factors’ (Resource) Markets, where Firms buy inputs from
Households. Here Households supply their resources, while Firms
demand these resources as inputs to their production. How much of
what product Firms will produce? It depends on how much of what

product Households are able to buy. And depending on that Firms
will request inputs from Households.

Goods &
Services
Markets

HOUSEHOLDS

FIRMS

Factors’
Markets
Figure 2.1. Circular Flows in Market Economy
This way, the flow between sectors and markets circulates smoothly and
continuously without any external intrusion – the “invisible hand” is at
work! Firms use their Revenues to cover Costs of factors provided by
Households, which become Households’ Income, which Households
use for consumption Expenditures, which buy Firm’s Output, providing
Firms with Revenues to cover their Costs – the circle is full!
You may start at any of four segments of this two-sectors, two-markets model,
the circle will always be completed. And, while moving along this circular flow,
three basic economic questions – what? how? for whom? – will be resolved
within a free-market economy all by themselves. Table 2.2. gives an example
of how a circular flow could possibly look in numbers.
Table 2.2. Exemplary Circular Flow in a Simple Economy.
Factor Markets
Households sell – Firms buy
(Incomes) – (Costs)

Goods & Services Markets
Firms sell –Households buy
(Revenue) – (Expenditure)

Land
Labor
Capital
Totally

Food
Cloth
Flats
Transportation
Totally

$20
$50
$30
$100

$15
$30
$45
$10
$100

Thus, in general, both types of markets have two sides: sellers – those who
sell commodities they own, and buyers – those who buy commodities they

want or need. Interaction of sellers and buyers across all markets results in
balanced turnover of resources, goods and services in the economy.
2.11.

Role of Government

Generally, free-market system requires government “hands-off” policies.
Usually markets develop and operate best without external intrusion. Yet,
many economists still recommend government involvement to protect markets
from failures.
As mentioned above (see section 2.7 выше) every now and then markets
experience failures. Inefficiencies in performances of markets may lead to
quite serious social consequences, such as, poverty, injustice, environmental
disasters, etc. In such cases, the government may step in to correct these
failures. Although there is frequent disagreement on which markets and
sectors are exactly “hands-off” or “hands-on”, still we can outline most
commonly accepted functions of government in a modern economy (2):

INCREASE EFFICIENCY
OF FREE MARKETS
REDISTRIBUTE INCOME
TO FIGHT POVERTY
SUPPORT THE
ECONOMY

SUPPORT PERFECT COMPETITION
CORRECT FOR EXTERNALITIES
PRODUCE PUBLIC GOODS
TAXES

&

TRANSFERS

STABLE GROWTH
HIGH LEVEL OF PRODUCTION
LOW UNEMPLOYMENT
CONTROLLED INFLATION

Figure 2.2. Economic Functions of Government.
INCREASE EFFICIENCY OF FREE-MARKET SYSTEM:
- Support of Perfect Competition: Perfect free markets operate under
condition that no internal or external force can influence these markets.
In such markets competition guarantees that firms minimize their costs
and achieve efficiency in production. In reality, such markets are rare,
there are always attempts of unfair competition, dominating markets,
dictating prices, etc. In such cases important role of the government is to
provide laws and regulations in support of fair competition. For example,
the Sherman Antitrust Act was the first United States federal government
action to limit monopolies:
“Every contract, combination in the form of trust or otherwise, or
conspiracy, in restraint of trade or commerce among the several States,
or with foreign nations, is declared to be illegal. . Every person who
shall make any contract or engage in any combination or conspiracy
hereby declared to be illegal shall be deemed guilty of a felony… Every
person who shall monopolize, or attempt to monopolize, or combine or
conspire with any other person or persons, to monopolize any part of the

trade or commerce among the several States, or with foreign nations,
shall be deemed guilty of a felony”
The Sherman Antitrust Act, 1890
http://www.civics-online.org/library/formatted/texts/sherman_antitrust.html
- Correct for Externalities: Externality is a side effect from one
business which has consequences for another business but is not
reflected in costs or prices of either business.
Externalities happen to be both negative (bringing costs to the society),
and positive (bringing benefits to the society). Typical example of a
negative externality is pollution, generated by some chemical plant,
which affects other businesses and residents in the area who suffer
unexpected consequences in their lives and businesses. Education is
an example of a positive externality. Higher overall level of education
benefits not only graduates themselves, but everyone in the society from
a more educated labor force and population.
Government can use regulatory and monetary motivations to correct for
externalities. For example, in case of pollution, many countries exercise
both restricting laws, and tax incentives.
- Production of Public Goods: Public goods are defined as goods
consumption of which by one individual does not actually or potentially
reduce the amount available to be consumed by another individual (15).
Another characteristic of a public good is that usually it is impossible to
exclude any individuals from consuming the good.
The popular example of a public good is a street light: it is not a free
good, but as an economic good it can not be sold to anyone particular,
everyone passing by can enjoy it without restrictions or limits and there
is no way to charge people for amount of light enjoyed.
As opposed to public goods, private goods do not have these
characteristics. A bowl of soup or a cab ride, for example, are private
goods: their owners can keep out anyone from using it, and once they
have been consumed, they cannot be used again. Typically, free
markets function well in delivery of private goods, but with public goods
they fail. In most countries governments take over their production and
delivery.
Widespread examples of public goods include: national security,
defense, law enforcement (police, courts, arbitrage), environmental
goods.
REDISTRIBUTE INCOME TO FIGHT POVERTY
Many nations promote equity through income redistribution. The idea is to
narrow the gap between rich and poor.
In Brazil and Hungary, for example, per capita income levels are quite
comparable, but the incidence of poverty in Brazil is much higher. In
Hungary the richest 20% of the population receives about four times
more income than the poorest 20%, whereas in Brazil the richest 20%
receives 30 times more than the poorest 20% (16).

In such cases, one simple way to promote equality is to tax rich and transfer
payments or welfare benefits to poor.
SUPPORT THE ECONOMY
Under the free-market economic system governments should not directly
interfere with businesses, markets and industries. Instead, governments are
well positioned to manage the overall pace of economic activity. They have
two key tools to help economy function better: fiscal policy, through which
they determine the appropriate level of taxes and spending; and monetary
policy, through which they manage the supply of money and credit.
Main objectives of governments’ fiscal and monetary policies are:
- high level of national output
- stable growth of economy
- high employment (low unemployment)
- low inflation
Further topics address what governments can do about each of these four
objectives. Generally speaking, role of the government is to create and
maintain the environment supporting and motivating efficient allocation of
resources by businesses and continuous improvement of standards of living
of population without negative impediments.

2.12.

Key Concepts

 three basic economic questions
 economic systems, their types
 advantages / disadvantages of each economic system
 market economy, consumer sovereignty
market mechanism, circular flow



 markets for goods & services and markets for factors of production
 market failures, government role: efficiency, equity, stability
 positive/negative externalities, public vs. private goods
 objectives of government policies
2.13.

Discussion Questions

1.

How do different economic systems decide on justice in distribution? What
would you consider as a just distribution of goods and services in your
community, society?

2.

Given a choice, which economic system would you prefer to live in? Why?

3.

If you are creating a mixed economy, what mix of features will you choose?
What type of goods would you want not to have a market in? Why?

4.

Which of economic systems better resolves poverty? Are you aware of
how this problem is addressed in your country? In other countries?

5.

Do you believe that free-market is the best economic system? Why “yes”,
or why “not”? Why are most modern economies mixed?

6.

What type of economy does your country have? In what way are goods
distributed in your country?

7.

What examples of market failures in your country do you know? How does
your government cope with them?

8. What

examples of positive and negative externalities can you think of?
What costs and benefits arise from these externalities?

9. What

examples of public and private goods can you think of?
characteristics make them public or private?

10.

What

What is your government doing to support national economy?
ANSWERS TO TEST QUESTIONS

1
D

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
C C B D C A A A B

1
A

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
B B A A A B B A B

2.14.
1.
A.
B.
C.
D.
3.
A.
B.
C.
D.
5.
A.
B.
C.
D.
7.
A.
B.
C.
D.
9.
A.
B.
C.
D.

Test Questions
MULTIPLE CHOICE QUESTIONS

Three basic economic questions include:
why to produce?
when to produce?
where to produce?
none of the above
Who decides how to produce in planned
economy?
everyone
private entrepreneurs
government
people who can afford it
Market economy producers are motivated to
follow consumer’s demand
improve technology
keep low costs
all of the above
In the market economy households sell
labor
food
cloth
flats
In an ideal market economy, economic
functions (role) of governments include:
fight poverty
investment in production
setting exchange rates
all of the above

2.
A.
B.
C.
D.
4.
A.
B.
C.
D.

Basic types of economies include
primitive economy
new economy
capitalism
neologism
Planned economy produces for
government
everyone
entrepreneurs
people who can afford it

6. Market economy is based on:
A. central plan
B. past decisions
C. consumer sovereignty
D. none of the above
8. Governments redistribute income by
A. taxing and transfers
B. correcting for externalities
C. production of public goods
D. supporting perfect competition
10.
Objectives of government policies include:
A. low level of national output
B. low (moderate) inflation
C. low employment (high unemployment)
D. none of the above

TRUE-FALSE QUESTIONS
1. The question “Which goods are better left to 2. Society can completely satisfy needs of all its
private producers?” is related to one three
members
basic economic questions
A. True
A. True
B. False
B. False
3. Mixed economies produce only what 4. Traditional economy restricts individual
consumers demand
initiative to improve economic allocation
A. True
A. True
B. False
B. False
5. Market failure is a condition in which markets 6. According to consumer sovereignty concept,
fail to efficiently allocate resources among
consumption is the only purpose of production
producers and goods and services among A. True
consumers
B. False
A. True
B. False
7. Firms are selling in factor markets, and 8. Mixed economies combine advantages, and
buying in product markets
avoid disadvantages of component systems
A. True
A. True
B. False
B. False
9. Governments increase efficiency of free 10.
Bread is a public good
markets
through
support
of
perfect A. True
competition
B. False
A. True
B. False

3.

DEMAND & SUPPLY. MARKET EQUILIBRIUM
3.1.

Demand and Supply Model

We are now in a good position to take a closer look at markets. The foremost
economic tool in studies of markets is the demand and supply model. It
describes how all buying and selling decisions are taken in a free-market
system based on prices.
BUYERS,
DEMAND

MARKET: PRICE &

QUANTITY

OF A

GOOD

While discussing market mechanism (see
section 2.10 выше) we defined two sides of
any market as those who buy (buyers) and
those who sell (sellers). Demand and supply
model describes market as a mechanism by
which buyers and sellers act together to
determine the price and quantity of a good or
service (Figure 3.1.).

Buyers represent Demand, Sellers represent
Supply. Demand comes from buyers, or
consumers, who are voting with their money
SELLERS,
for goods of their choice, while supply comes
SUPPLY
from firms, or producers, who supply these
goods in hope to profit.
Figure 3.1. Market Interaction between Buyers and Sellers.
3.2.

Individual Demand

Buyers are willing and able to pay for goods. Demand describes market
behavior of buyers by means of Demand Curves. The Demand Curve is a
line that reflects relationship between the market price of a good and the
quantity demanded of that good. In other words, The Demand Curve shows
what quantity of a good an individual is willing
and able to buy at every price.
Table 3.1. Demand for
Let us assume, that your friend’s monthly shawarmas
demand for shawarma is described in the
Price, $
Quantity, units
Table 3.1. It is quite natural, that at the
lowest price of $1 he will be able and willing
1
120
to consume most of the product – 129
2
105
shawarmas. As the price increases your
3
90
friend will be willing and able to buy less
4
75
shawarmas: 105 at $2, 90 at $3, and so on
5
60
up to total refusal from expensive $9
shawarma.
6
45
7
30
If we now plot points from the Table 3.1. into a
8
15
graph with price on the vertical axis and quantity
on the horizontal axis we will receive your
9
0
friend’s individual Demand Curve (Figure 3.2).

This curve illustrates the Law of Demand formulated in any of the three
following ways:
QD
10 $$
- if the price of a good rises,
the quantity demanded of
that good will fall, or
8
QD
- quantity demanded of a
good is inversely related
6
to the price of that good,
or
4
- demand is downwardsloping.
2
0
0

25

50

75

100

125

Putting it even simpler: the higher
the price, the less quantity
demanded, and vice-versa the
lower the price, the more quantity
demanded.

Figure 3.2. Table 3.1 Shawarma Individual Demand Curve.
3.3.

Market Demand

Each individual has his own individual demand curve.
Unlike your friend, some shawarma-lovers might be willing and able to
pay even more than $9 for their favorite delicacy, others more healthconcerned friends maybe barely go for a couple of shawarmas at $1.
All individual demands add up into a market demand, so that at any price, the
market demand is the sum of the quantities demanded by each of the
individuals in the market. That is, the market demand is the horizontal sum of
the individual demands. The diagram in Figure 3.3 shows individual demand
curves for n individuals adding up to the demand curve for a market.

Figure 3.3. Shawarma Market Demand Curve.
At the A level price, the market quantity of sawarma demanded will be a sum
of n individual demands at that level of price:
A = a1 + a2 +…+ an

At the B level price, the market quantity of sawarma demanded will be a sum
of n individual demands at that level of price:
B = b1 + b2 +…+ bn
The Law of Demand applies to the market as a whole just as it applies to an
individual consumer: the higher the price, the less quantity demanded in the
market.
3.4.

Individual Supply

On the supply side, sellers, or producers are willing to supply goods motivated
by profits. Supply describes market behavior of sellers through the use of
Supply Curves. The Supply Curve is a line that reflects relationship between
the market price of a good and the quantity supplied of that good. In other
words, The Demand Curve shows what quantity of a good an individual
supplier is willing and able to sell at every price.
Table 3.2. Supply of
Suppose, some other your friend cuts and shawarmas
sells shawarmas.
Your friend’s monthly
supply of shawarma is described in the Table
Price, $
Quantity, units
3.2. It is quite natural, the higher the price,
1
40
the higher profits to make, the more
2
45
shawarma he will be willing to produce and
3
50
sell. At the highest price of $9 he will be
willing to cut the largest quantity of the
4
55
product – 80 shawarmas. As the price
5
60
decreases your friend will be willing to sell
6
65
less shawarmas: 75 at $8, 70 at $7, and so
7
70
on up to minimum of 40 of least expensive $1
8
75
shawarma.
9
80
If we now plot points from the Table
3.2. into the same graph with price
on the vertical axis and quantity on
the horizontal axis we will receive
your friend’s individual Supply Curve
(Figure 3.4). This curve illustrates
the Law of Supply formulated in any
of the three following ways:
- if the price of a good rises, the
quantity supplied of that good
will rise, or
- quantity supplied of a good is
directly proportional to the price
of that good, or
- supply is upward-sloping.

10
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$$

8

QS

6
4
2
0
0

25

50

75

100

125

Figure 3.4. Table 3.2 Shawarma Individual Supply Curve.

3.5.

Market Supply

Each individual producer has his own individual supply curve.
Unlike your friend, due to better technology or lower cost some
shawarma producers might be able to supply more at a low price of $1,
while others might refuse from this business at all.
All individual supplies add up into a market supply, so that at any price, the
market supply is the sum of the quantities supplied by each of the individuals
in the market. That is, the market supply is the horizontal sum of the
individual supplies. The diagram in Figure 3.5 shows individual supply curves
for n individuals producers adding up to the supply curve for a market.

Figure 3.5. Shawarma Market Supply Curve.
At the A level price market quantity of sawarma supplied will be a sum of n
individual supplies at that level of price:
A = a1 + a2 +…+ an
At the B level price market quantity of sawarma supplied will be a sum of n
individual supplies at that level of price:
B = b1 + b2 +…+ bn
The Law of Supply applies to the market as a whole just as it applies to an
individual producer: the higher the price, the more quantity supplied to the
market.
3.6.

Market Demand and Supply

Now, let us move up to the market-wide level of demand and supply. We
have the marked demand as a sum of the individual demands and the market
supply as a sum of the individual supplies. As soon as we put demand and
supply together, our demand and supply model is complete.
We can put market demand and supply together either in one single table
(Table 3.3.) or in one single graph (Figure 3.5.). Now we have a clear picture,
what will happen in the market as prices vary. Note, demand/supply model
describes influence of prices only. There are other market forces that affect
demand and supply, such as incomes of consumers or costs to producers.

This model assumes no change in other influences, or as economists say: “all
other things being equal”.
At the lowest price of 1$ monthly demand is high 25,000 shawarmas.
On the contrary, producers will expect little profits from inexpensive
product, they naturally are not ready to produce a lot – only 3,000
shawarmas. As price goes up, quantity demanded starts declining, it
falls down to just 1,000 shawarmas a month at $9. In contrast, with the
rise of shawarma price, producers get more and more interested, so that
at $9 they are ready to supply 19,000 shawarma per month.
Table 3.3. Market Demand &
Supply of shawarmas
Price,
P, $
1
2
3
4
5
6
7
8
9
3.7.

Quantity
Demanded,
QD, units
25,000
22,000
19,000
16,000
13,000
10,000
7,000
4,000
1,000

Quantity
Supplied,
QS, units
3,000
5,000
7,000
9,000
11,000
13,000
15,000
17,000
19,000

10

$$
QD

8

QS

6
4
2
0
0

10,000

20,000

30,000

Figure 3.5. Shawarma Market Supply
and Demand.

Excess Demand, Excess Supply. Equilibrium.

Let us consider, what happens in the market as price goes up or down.
At a price of $2, for example, consumers are willing to buy 22,000
shawarmas, but producers are willing to supply only 5,000. Demand is
high, supply is low, the difference between demand and supply, or
excess demand is 17,000 shawarmas.
Low prices cause excess demand or shortage. Will shortage endure? Not
likely. Producers eager to make profits will try and offer more shawarmas at a
higher price. Prices will start going up.
At a price of $8 producers are willing to sell 17,000 shawarmas, but
consumers are willing to buy only 4,000. Supply is high, demand is low,
the difference between supply and demand, or excess supply, is 13,000
shawarmas.
High prices cause excess supply or surplus. Will surplus endure? Not likely.
Unsold goods mean losses to producers. To save the situation, they will
rather try and sell overstocked product at a lower price. Prices will start going
down.

Thus, any price fluctuation up or down will always fade out and converge to a
price at which quantity supplied match demanded, or supply equals demand.
This process of price adjustment or price determination explains how “invisible
hand” of the market economy (see section 2.7) works. With no external
interference and without shortages and surpluses, free market will at all times
eventually rests at the price and quantity where demand equals supply.
A combination of market price (Pe) and quantity (Qe) at which neither buyers,
nor sellers wish to change their purchases, sales, or prices is called
equilibrium. At equilibrium market clears. For that reason, price at which the
amount of a good that sellers are willing to supply equals the amount that
consumers are willing to buy is called market-clearing price. Any other
combination of price and quantity is
10
in disequilibrium.
$$
Graphically (see Figure 3.6.), you
can locate the equilibrium in the
Figure 3.6. at the point of
intersection of the supply and
demand curves. At this point the
amount of a good demanded
equals the amount of good
supplied: Qe = Qd = Qs. And this
point corresponds exclusively to
the market-clearing equilibrium
price Pe.

QD

8

QS

6
4
2
0
0

10,000

20,000

30,000

Figure 3.6. Excess Demand, Excess Supply. Equilibrium.
3.8.
Price
Ceilings

Floors,

Price

Sometimes governments are not willing to
let markets adjust to market-clearing
prices. Instead, they establish either price
ceilings or price floors (see Figure 3.7)
(17).
A Price Floor is a government-forced
minimum level of a price for a product.
For a price floor to be effective, it must be
greater than the equilibrium price. Price
floors cause surpluses – compare Figures
3.6 and 3.7.
Figure 3.7. Price Floor & Price Ceiling.
In some countries agricultural producers are guaranteed a minimum
price through price support programs. These prices are secured
because at the time of planting farmers do not know at what price they
can sell their crops. By assuring a minimum price for farmers,
governments guarantee sufficient production of important agricultural
products.

A Price Ceiling is a government-forced maximum level of a price for a product.
For a price ceiling to be effective, it must be lower than the equilibrium price.
Price ceilings cause shortages – compare Figures 3.6 and 3.7.
A typical example of price ceilings is rent control when national or local
authorities fix the price of some apartments or restrict annual increases
of rent.
3.9.

Math of Demand and Supply

Other than tables and graphs, there is a third way to describe demand and
supply – equations.
What is market-clearing price in our shawarma market? Judging from
what we see in the Table 3.3 and Figure 3.6 we can only guess, that
equilibrium price is somewhat between $5 and $6 and equilibrium
quantity is around 12,000-13,000 shawarmas. The only way to get
exact numbers is calculations based on equations.
Demand and supply curves can take different functional forms (18), but for the
sake of simplicity we will consider only linear functions. To refresh your math
skills, linear functions are equations that yield straight lines. Linear functions
are written in the form of:
Y = b + mX
where dependent variable Y changes following independent variable X while
the Y-intercept b and the slope m are fixed numbers.
If the slope m is positive, the line slopes upward and the more positive m is,
the steeper is the slope of the line. If the slope m is negative, the line slopes
downward and the more negative m is, the steeper is the slope of the line.
As we established earlier (see section 3.6), in the demand and supply model
quantities purchased and sold depend on the price of the good, so price is an
independent variable, while quantity is dependent. In that case linear
equations describing demand (Qd) and supply (Qs) will have the form of:
(3.1)

Qd  a  bP  (b  0)

(3.2)

Qs  c  dP  (d  0)

Under the equilibrium condition of Qe = Qd = Qs equations (3.1) and (3.2) can
easily be solved for the equilibrium price Pe and quantity Qe:
(3.3)

Qe  Qd  Qs  a  bPe  c  dPe

(3.4)

Pe 

ca
ca
 Qe  a  b

bd
bd 

In the shawarma market example (Table 3.3. - Figure 3.5.), the demand
and supply correspond to the following linear functions:

(3.5)

Qd  28,000  3,000 P

(3.6)

Qs  1,000  2,000 P

Then, according to equations 3.3.-3.4.:

(3.7)
(3.8)

Pe 

1,000  28,000
 $5.4
 3,000  2,000

 1,000  28,000 
Qe  28,000  3,000
  11,800
  3,000  2,000 

Thus, our market research ended with precise knowledge of marketclearing price of $5.4 at which 11,800 shawarmas will be sold.
3.10.

Movements Along vs. Shifts. Shifts of Demand/Supply.

Will equilibrium ever change? Not with all “other things” remaining equal (see
section 3.6 выше). For short periods of time the price may fluctuate up or
down causing brief disequilibriums. With these changes of price market
moves along the supply and demand back and forth, but mechanism of
shortages and surpluses quickly restores initial balance. With price changes
quantities demanded and supplied change, while demand and supply stay
unchanged. (19)
Only changes in either supply, or demand can change equilibrium price and
quantity. Changes in supply and/or demand are called shifts, while forces or
factors causing shifts are called determinants or shifters. There are several
shifters which may either increase, or decrease (determine) the supply or
demand. We will return to determinants in next section right after we take a
closer look at the consequences of shifts in demand and supply.
What happens in the market if the demand or the supply changes? Two
possible ways for the demand and supply to change are either increase, or
decrease. Let us start with the increase in demand. An increase in demand
means that at each possible price, buyers are willing and able to buy more of
the good.
In development of our shawarma market analysis, assume that
shawarma demand has increased, as shown in Table 3.4. According to
Table 3.4. now for any price, for every price, buyers are willing and able
to buy more of shawarmas. In Figure 3.8 such an increase in demand
results as a parallel shift to the right, or up, or out.
What happens to the market equilibrium?
described by the following equation:
(3.9)

The new demand is

Qd  40,000  3,000 P

The supply is same as before (see equation 3.6).

Then, using the

equations 3.3.-3.4. we can solve for the new equilibrium price (Pe) and
quantity (Qe):
(3.10)
(3.11)

Pe 

1,000  40,000
 $7.8
 3,000  2,000

 1,000  40,000 
Qe  28,000  3,000
  16,600
  3,000  2,000 

Thus, the equilibrium point moves from (Pe=$5.4: Qe=11,800) to
(P’e=$7.8: Q’e=16,600). Conclusion: when demand grows, both the
equilibrium price (Pe) and quantity (Qe) increase.
Table 3.4. Increase in
Demand of shawarmas.
Price, P,
$
1
2
3
4
5
6
7
8
9

Market
10

Demand
before
increase,
Qd, units

Demand
after
increase,
Q’d, units

25,000
22,000
19,000
16,000
13,000
10,000
7,000
4,000
1,000

37,000
34,000
31,000
28,000
25,000
22,000
19,000
16,000
13,000

$$

QD
QS
Q'D

8
6
4
2
0
0

10,000

20,000

30,000

Figure 3.8. Increase in Demand –
Shift right, up, or out.

As a general rule, when demand grows, the demand curve moves to the right,
or up, or out. Both the equilibrium price and quantity increase
The opposite happens when demand falls. A decrease in demand means that
at each possible price, buyers are willing and able to buy less of the good. In
that case, the demand curve moves to the left, or down, or in. Figure 3.11
illustrates, as the demand curve shifts left, the equilibrium moves from the
point E1 to E2: both the equilibrium price and quantity decrease.

Figure 3.9. Change in Equilibriums as Demand Curve Shifts.
Now, let us check the supply side. An increase in supply means that at each
possible price, sellers are willing a to supply more of the good.
Back to shawarma market: suppose shawarma supply has increased, as
shown in Table 3.5. According to Table 3.5. now for any price, for every
price, producers are willing to supply more of shawarmas. In Figure
3.10 such an increase in supply results as a parallel shift to the right, or
down, or out.
What happens to the market equilibrium? The new supply is described
by the following equation:

Qs  10,000  2,000 P

(3.12)

The demand is same as before (see equation 3.5). Then, using the
equations 3.3.-3.4. we can solve for the new equilibrium price (Pe) and
quantity (Qe):
(3.13)

(3.14)

Pe 

10,000  28,000
 $3.6
 3,000  2,000

 10,000  28,000 
Qe  28,000  3,000
  17,200
  3,000  2,000 

Thus, the equilibrium point moves from (Pe=$5.4: Qe=11,800) to
(P’e=$3.6: Q’e=17,200). Conclusion: when supply grows, the equilibrium
price (Pe) falls, while the equilibrium quantity (Qe) increases.

10

$$

Table 3.5. Increase in Market
Supply of shawarmas

8
6

QD
4

QS
Q'S

2
0
0

10,000

Figure 3.10.
Supply.

20,000

30,000

Increase (Shift Right) in

Price,
P, $
1
2
3
4
5
6
7
8
9

Supply
before
increase,
Qs, units

Supply
after
increase,
Q’s, units

25,000
22,000
19,000
16,000
13,000
10,000
7,000
4,000
1,000

12,000
14,000
16,000
18,000
20,000
22,000
24,000
26,000
28,000

As a general rule, when supply increases, the supply curve moves to the right,
or down, or out. The equilibrium price falls and the equilibrium quantity rises.
The opposite happens if supply decreases. A decrease in supply means that
at each possible price, sellers are willing to supply less of the good. In that
case, the supply curve moves to the left, or up, or in. Figure 3.11 shows, as
supply falls, equilibrium moves from the point E1 to E2: price rises, quantity
falls.

Figure 3.11. Change in Equilibriums as Supply Curve Shifts.
3.11.

Determinants of Demand and Supply

What non-price market forces influence demand and supply and cause shifts
in the demand and supply curves? Major determinants are summarized in the
Figure 3.11. On the demand side they include (20):
- INCOME: As consumers' incomes change, the demand for goods and
services will change. Normally, consumers’ demand for goods rises with

increase of their incomes. Such goods are called normal goods.
Opposite happens with inferior goods: demand in those falls with
increase of consumers’ incomes.
INCOME
NUMBER

TECHNOLOGY, COSTS
OF

BUYERS

DEMAND

TASTES & PREFERENCES
PRICE

OF

SUBSTITUTES

PRICE

OF

COMPLEMENTS

EXPECTATIONS

SUPPLY

NUMBER

OF

SELLERS

PRICE

OF

SUBSTITUTES

PRICE

OF

COMPLEMENTS

TAXES

AND

REGULATIONS

EXPECTATIONS

Figure 3.12. Determinants (Shifters) of Demand and Supply.
Classic textbook example of an inferior good is margarine - as income
rises, people switch to more expensive, but healthier butter. Some other
examples of inferior goods include, hamburgers, frozen food and
canned vegetables.
- NUMBER OF BUYERS: As the number of consumers in the market
increases, the demand for the product will increase.
Simple increase in population leads to increase in demand for all goods
and services. And, the higher nation’s population growth rates, the
faster market demand expands.
- TASTES, FASHION, AND PREFERENCES: Consumers’ demand is often
driven by what they like or dislike. Businesses use this concept in
advertising.
If a popular celebrity wears bandana, the demand for bandanas will
increase. If fashion magazines feature long skirts, the demand for long
skirts will increase.
- PRICE OF RELATED GOODS: Related goods are goods with mutually
dependent prices and quantities. A change in the price of one good can
change the demand for another good. Related goods are classified as
either substitutes or complements.
Substitutes are goods that are bought in place of one another. The
demand for a good will increase, if the price of its substitute increases.
And the other way round, the demand for a good will decrease, if the
price of its substitute decreases.
Examples of substitutes include most of types of clothes, soft drinks,
food, etc. If the price of beef rises, many consumers may switch to
lamb, accordingly demand for lamb will increase.
Complements are goods that are purchased and consumed together.
The demand for a good will decrease, if the price of its complement

increases. To the contrary, the demand for a good will increase, if the
price of its complement decreases.
Some examples of complements are tea and sugar, cars and tires, guns
and bullets, etc. An increase in the price of gasoline will cause a
decrease in the demand for SUV’s.
- EXPECTATIONS: Changes in consumer expectations about the future
cause changes in the current demand for products. In many cases, there
is no need in actual change of market factors, it is enough, if consumers
expect these changes.
If people hear that a drought in Africa is destroying the mango crops,
they will anticipate that the price of mango juice will increase in the
future, so they are likely to buy more today. This causes an increase in
demand and a rightward shift of the demand curve.
Major supply shifters include (21):
- COSTS, TECHNOLOGY: Prices of resources and level of technology
determine costs of production and its profitability. Lower costs, higher
profits. Cheaper raw materials and energy, lower wages, as well as
advances in technology normally cause lower cost of production and
higher productivity. Both allow produsers to supply more of the product
at each possible price. Supply increases, the supply curve shifts right.
Higher prices of resources and decline in technology decrease supply,
the supply curve shifts left.
If the price of wood rises, it becomes more costly to produce paper, and
the supply of paper will decrease (shift left). If a new technology allows
to produce more paper from a cubic meter of wood, the supply of paper
will increase (shift right).
- NUMBER OF SELLERS: More sellers are able to supply more. Fewer
sellers are able to supply less.
- PRICE OF RELATED GOODS: Prices of substitutes and complements
affect decisions of suppliers and producers. Having a choice to produce
and sell two or more goods they will always switch to more profitable
products.
An increase in price of a substitute good makes more attractive to
supply this good, rather than any other. If orange juice and lemonade
are substitutes, then increase in price of lemonade will increase its
supply.
An increase in price of a complement good motivates suppliers to sell
more of this good, as they can sell more of the complement good. A
firm producing both computers and printers will increase supply of
printers as computer prices rise.
- TAXES AND REGULATIONS: At times governments act to reduce or raise
supply of certain goods and services. A variety of policies may increase
or decrease supply through production costs.
Taxes and tariffs decrease supply through higher costs of goods and
services. Subsidies have the opposite effect.

-

EXPECTATIONS: Changes in consumers’ expectations about the future
bring changes in the current demand for goods and services. Sellers
always seek to sell their product at the highest possible price and profit,
weather today or tomorrow.
If the price and profitability of a good are expected to be higher in the
future, producers may retain some of the product for awhile. They will
be interested to sell this good at the higher future price. As a result, the
current supply decreases, the supply curve shifts left. For the opposite
reason, if the price and profitability of a good are expected to fall in the
future, current supply may increase.

3.12.

Key Concepts

 demand, law of demand
 individual/market demand
 supply, law of supply
 individual/market supply
 excess supply & demand
 equilibrium, equilibrium price & quantity
 price floors & ceilings
 movements along vs. shifts in supply & demand
(change in quantity demanded/supplied vs. change in demand/supply)
 determinants of demand
 determinants of supply
3.13.

Discussion Questions

1. Can

you think of any goods violating the Law of Demand or the Law of
Supply?

2. Why

disequilibrium can not last in the free-market economy? Are you aware
of any cases of disequilibrium?

3. What

is the difference between changes in demand/supply and changes in
quantity demanded/supplied.

4. Using

standard graphics describe four cases of changes in demand/supply.
Explain the consequences for the market of each of these changes.

5. Are

you aware of any regulations in your country that set price floors or price
ceilings? What will happen if your government removes those restrictions?

6. Based

on examples that you are aware of, discuss non-price determinants
of demand.

7. Based

on examples that you are aware of, discuss non-price determinants
of supply.

3.14.

Exercises

1.

Demand and supply of the product are described by the following
equations:
Qd = 20 - 2P
Qs = 1 + 2P
Put together a table with the quantities demanded and supplied at
prices from $1 to $10. Plot these values into a demand/supply
graph. Find the equilibrium price and quantity of the product.

2.

Suppose that demand changed to Qd = 25 - 2P with no change in
supply:
Did demand increase or decrease? How will the demand curve
shift? What reasons could have caused such a shift?
Put together a table with the new quantities demanded and
supplied at prices from $1 to $10. Plot these values into a
demand/supply graph. Find the new equilibrium price and quantity
of the product.

3.

Suppose that supply changed to Qs = 6 - 2P with no change in demand
Did supply increase or decrease? How will the supply curve shift?
What reasons could have caused such a shift?
Put together a table with the new quantities demanded and
supplied at prices from $1 to $10. Plot these values into a
demand/supply graph. Find the new equilibrium price and quantity
of the product.
ANSWERS TO TEST QUESTIONS

1
A

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
B B D C C A C D B

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
B B A A A A A B B

3.15.

Test Questions
MULTIPLE CHOICE QUESTIONS

1. Other things equal, price decrease will lead
to:
A. excess demand
B. excess supply
C. surplus
D. none of the above
3. Decrease in price, will decrease
A. quantity demanded
B. quantity supplied
C. demand
D. supply
5. If demand increases:
A. P, Q
B. P, Q
C. P, Q
D. P, Q
7. When price of a substitute increases,
A. supply decrease
B. supply increase
C. demand decrease
D. none of the above
9. Which of the following determines demand
A. taxes
B. efficiency
C. inflation
D. income
1.
A.
B.
3.
A.
B.
5.
A.
B.
7.
A.
B.
9.
A.
B.

2.
A.
B.
C.
D.

Minimum price fixed by the government is:
price ceiling
price floor
shortage
transfer

4. Increase in price, will decrease
A. supply
B. demand
C. quantity supplied
D. quantity demanded
6. If supply decreases:
A. P, Q
B. P, Q
C. P, Q
D. P, Q
8. When price of a complement decreases
A. supply increase
B. demand decrease
C. demand increase
D. none of the above
10.
Which of the following determines supply
A. income
B. taxes
C. inflation
D. efficiency

TRUE-FALSE QUESTIONS
Demand curve is upward-sloping
2. Supply curve is downward-sloping
True
A. True
False
B. False
Market supply is a sum of the individual 4. Excess supply causes surpluses
supplies
A. True
True
B. False
False
Price ceilings cause shortages
6. In the demand and supply model price is an
independent variable, while quantity is
True
dependent
False
A. True
B. False
With price changes quantities demanded and 8. Disequilibriums happen when the price
supplied change, while demand and supply
fluctuates up or down
stay unchanged
A. True
True
B. False
False
Increase in income will increase demand in 10.
Increase in prices of inputs will increase
inferior goods
supply of goods and services
True
A. True
False
B. False

4.

ELASTICITY OF DEMAND & SUPPLY
4.1.

General Definition of Elasticity

If we know that X affects Y, the next natural question is, exactly how big or
small is this effect? Elasticity is such a measure of responsiveness or
sensitivity of Y to changes in X. The word elasticity originates form "elastic"
indicating something very responsive or sensitive to external influences.
For example, the elasticity of rubber makes it a perfect choice for
products such as tires, hoses, and bands. With a rubber band as an
example, X is a force applied, while Y is the resulting length of a band.
In more strict mathematical terms of measurement, elasticity shows by what
percentage is the dependent variable (Y) changed, if the independent variable
(X) changes by 1%. Then, the general formula for elasticity (the “X-elasticity
of Y") is (22):
Elasticity = (percentage change in Y) / (percentage change in X)
or
(4.1)

Y , X 

%Y
%X

Note, elasticity differs from the slope m of a linear function (see section 3.9
выше). Slope relates changes in absolute units. For example, if you study
three extra hours a week and your GPA will get .3 point higher, then the slope
of your study curve will be 0.3/3=0.1.
In contrast, elasticity deals with percentage changes, so we can compare
relationships in different units, currencies, markets. In economics, elasticity is
used to measure many different relationships. And of course, it is commonly
applied to both demand, and supply.
4.2.

Demand Elasticities 1: Price Elasticity of Demand (PEoD)

Demand is described by at least three different important elasticities: price,
cross-price, and income elasticity. Price Elasticity of Demand (PEoD)
measures the responsiveness of demand to changes in price, or in other
words, consumers’ reaction to a change in price (23). PEoD is calculated as
a percentage change in demand of good A divided by a percentage change in
price of good A:

(4.2)

 Qd , P 

%QdA
%P A

In our earlier example of the shawarma supply shift (see section 3.10
выше, equations 3-12 to 3.14), supply moved to the right along the
unchanged demand (equation 3.5) and the equilibrium point moved from
(Pe=$5.4; Qe=11,800) to (P’e=$3.6; Q’e=17,200).

This gives us two points along the same demand curve (equation 3.5) to
calculate price elasticity of demand within this price-quantity range.
 17,200  11,800 

  100%
%Qd 
11,800
46%

 Qd , P 


 1.373
%P
 33%
 3.6  5.4 

  100%
 5.4 

As we can see, in response to a 33% fall in the price of shawarmas
(from $5.4 to $3.6), the quantity demanded increases by 46% (from
11,800 to 17,200), hence, the price elasticity of demand is: -1.373.
4.3.

Five cases of PEoD

In the previous section example the resulting PEoD turned out to be negative
because an increase in price (a positive number) leads to a decrease in
demand (a negative number). The price elasticity of demand is always
negative.
Yet, in some sources you might come across PEoD expressed as a positive
number. They just use an absolute value of a negative PEoD, assuming the
sign is already clear from the context: for demand, P and Q move in the
opposite directions.
Having understood of the sign, how do we interpret numeric values of
elasticity? Is the PEoD of -1.373 meaningful? What exactly does it mean?
Generally, PEoD takes negative values that can vary from zero (0) to negative
infinity (-), and there are five distinctly different cases of elasticities (24).
Demand curves corresponding to these cases are shown in Figure 4.1.

Figure 4.1. Five Possible cases of PEoD.
- If PEoD = -, demand is perfectly price-elastic: any change in P will
lead to zero demand. Qd demanded is perfectly responsive to
changes in price. This good’s demand curve is horizontal.
Imagine, while shopping you find two one-kilo bags of sugar located
next to each other. Quality of sugar is the same, but the price of one is
$1.75, while the price of the other is $1.80. Which bag would you buy?
Will you purchase any identical sugar at a price more than $1.75? Most

likely not, your PEoD is near perfect price-elastic, fixed at a price of
$1.75
- If PEoD takes values between 0 and -1, demand is price-elastic: 1%
Δ in P causes more than 1% Δ in Qd. Quantity demanded is very
responsive to changes in price. This good’s demand curve is flat.
Common examples of elastic goods are restaurant meals or holidays.
When prices rise, their price-sensitive consumers either cancel
reservations, or switch to alternative less costly destinations.
- if PEoD = -1, demand is unit price-elastic: 1% Δ in P causes around
same 1% Δ in Qd. Price changes cause proportionate changes in
quantity demanded. The unit elastic demand curve is not a straight
line, but actually, a bowed inward (concave) curve with specific
parameters.
Suppose the grocery sells 1,000 ice-cream cones weekly. Provided
PEoD in ice-creams is unit elastic, what will happen if the seller decides
to raise the price of ice-cream from $1.00 to $1.50 per cone? According
to equation 4.2, if PEoD=1, then, 50% increase in P should match with
equal 50% fall in Qd, therefore sales will fall from 1,000 to 500 cones.
- If PEoD is negative beyond -1, demand is price-inelastic: 1% Δ in P
causes less than 1% Δ in Qd. Quantity demanded is not very
responsive to changes in price. This good’s demand curve is steep.
Common example of a good with a highly inelastic demand is bread:
people need bread, so for even rather large changes in the price of
bred, the quantity demanded will not change significantly. Just consider,
how much less bread you will buy, if its price doubles from $1 to $2?
- If PEoD = 0, demand is perfectly price-inelastic: any Δ in P causes no
Δ in Qd, Quantity demanded is not responsive to changes in price at
all. This good’s demand curve is vertical.
Typical example of this type of goods is an insulin or any other life
supporting pharmaceutical. Whether the price rise by 1%, by 10% or by
50%, the quantity demanded will not change much. With their lives at
stake, consumers will continue buying the medicine, following their
perfectly price-inelastic PEoD.
4.4.

Elasticity Along a Linear Demand

The elasticity varies along a linear demand curve. Unlike the slope of a linear
demand function, which is constant, elasticity of a linear demand changes as
price and quantity change. Linear demands are relatively inelastic at low
prices, relatively elastic at high prices, and unit-elastic in-between (25). This
is illustrated by the linear demand curve in Table 4.1 below, based on our
shawarma demand example (equation 3.5).
The slope of this demand is constant – 3000. This means, no matter at
which level of price or quantity, $1 change in price will always increase
or decrease demand exactly to 3,000 shawarmas. Quite the opposite is
true about elasticity.

In Table 4.1 example, when prices are low, even small change of price
level results in a relatively large percentage change of the quantity
demanded: increase of the price from $1 to $2 is a 100% change. On
the contrary, the demand is high
QD
10 $$
at low prices, so that even
considerable changes in its
8
absolute values turn out as
relatively
small percentages:
6
3,000 shawarma decrease from
25,000
to 22,000 demanded is
4
just a 12% decline in quantity
demanded.
At this range of
2
price/quantity,
demand
is
inelastic:
0
0

10,000

20,000

30,000

-12%/100% = -.12

Figure 4.2. Five Possible cases of PEoD.
Table 4.1. Elasticities along the demand curve (equation 3.5)
Price,
P, $
1
2
3
4
5
6
7
8
9

Quantity
Demanded, Qd,
units
25,000
22,000
19,000
16,000
13,000
10,000
7,000
4,000
1,000

Change in
Price,
ΔP, %

Change in Quantity
Demanded, ΔQd, %

100%
50%
33%
25%
20%
17%
14%
13%

-12%
-14%
-16%
-19%
-23%
-30%
-43%
-75%

PEoD,
EQd,P
-0.120
-0.273
-0.474
-0.750
-1.154
-1.800
-3.000
-6.000

As price grows and quantities demanded decline, percentage changes
in price become smaller, while percentage changes in quantity
demanded become larger. Price increase from $8 to $9 gives 13%
growth, decrease in demand from 4,000 to 1,000 is a 75% decline. At
this range of price/quantity, demand is elastic:
-75%/13% = -6.0
And finally, demand becomes unit-elastic somewhere in the middle of
the demand curve, at some price between $5 and $6 (see Table 4.1)
4.5.

Determinants of PEoD

Several factors influence PEoD (26). Among them:
- NUMBER OF SUBSTITUTES. A good with very little or no substitutes is
more likely to have inelastic PEoD. With no alternative goods to
switch to, consumers have to get along with considerable price

increases. Generally, the less the number of substitutes, the more
inelastic is the PEoD.
Demand in medical services is typically highly price inelastic. There are
hardly any substitutes to surgery once the diagnosis of appendicitis is
made.
- And vice versa, a good with large number of close substitutes tends
to have more price elastic demand. Consumers can easily shift to
alternative substitute goods in case of its price rise. Usually, the
larger the number of close substitutes, the more elastic is the PEoD.
Soft drinks and casual clothes have many close substitutes. Demand
for these goods is usually rather price elastic.
- DEGREE OF NECESSITY. If a good is a life necessity, demand in it is
not likely to change much even with a considerable change in price.
This means that necessity goods tend to have inelastic PEoD.
Consider salt, toothbrushes, or soap. Will your demand in these goods
be critically affected by increase in their prices? Not likely. Necessities
are price inelastic.
- As opposed to necessities, luxury goods have high price elasticity of
demand: small change in their price can cause considerable change
in purchases.
Jewelry is a good example of luxury goods with high price elastic
demand. While jewelry is relatively cheap, people buy lots of it, but if
the price of jewelry goes up, people switch to other ways to invest or
make expensive gifts.
- INCOME RELATIVE TO PRICE. Demand for goods that account for a
large proportion of total income tends to be elastic. Consumers are
more sensitive to small changes in prices of expensive goods than to
large changes in prices of inexpensive goods. The larger the
percentage of income absorbed by the good, the higher the elasticity.
Suppose your monthly income increases from $1,000 to $2,000. What
would you rather do, buy more grocery food or go for more outdoors
meals? Or, maybe instead of buying more food, you rather buy a new
computer? Generally, with increase of income demand in expensive
goods will grow faster than demand in inexpensive goods.
- TIME PERIOD INVOLVED. With increase of time available to make a
purchase decision the PEoD for a good also increases. More time
allows to look for better deals, substitute goods, or just to postpone
the purchase in hope of a possible price fall.
What happens to demand in gasoline as its price rises? Not much, in a
short period of time, or as economists say, in a short-run. Short-run
PEoD of gasoline is inelastic: no matter what price is, people have to fill
tanks of their cars to carry out their daily trips. The long-run response to
gasoline price increases: some people may switch to more fuel efficient

cars, others may switch to public transportation, but in general, the longrun demand will show much higher sensitivity, than the short-run.
4.6.

Applications of PEoD

Producers and suppliers are very interested in the PEoD. It allows them to
estimate sales and revenues. Let us start with the sales.
Assume that current market demand in your product is 1,000 units at a
price of $10. You also know, that the product’s PEoD is -2 (elastic).
What will happen to your sales if you raise the product’s price to $11?
Increase in price of 10% ($1/$10) with the PEoD of -2 will cause 20% (2*10%) decline in quantity demanded. You will be able to sell only 800
units of the product.
What about revenues? Will higher price generate more revenues? It all
depends on PEoD. In general, total revenue (TR) equals price (P) times
quantity (Q): TR=P*Q. All we need to do is to use PEoD to find quantities
corresponding to prices (27).
With 1,000 units sold at a price of $10 total revenue was $10,000
(1,000*$10). 800 units sold at $11 will bring you total revenue of $8,800.
Higher price resulted in lower revenue!
What if you cut the price, say from $10 to $9? This 10% ($1/$10)
decrease in price will cause 20% (-2/-10%) increase in quantity
demanded. You will be able to sell 1,200 units of the product. Your
revenue will increase to $10,800 ($9/1,200). Lower price brought higher
revenue!
As a general rule, a producer facing an elastic demand can increase revenue
by decreasing price, while increasing price will result in lower revenue. The
opposite is true about inelastic demands, higher price will increase revenue,
lower price will decrease revenue. Revenue stays unchanged along the unitelastic demand.
4.7.
Demand Elasticities 2:
(CEoD)

Cross-Price Elasticity of Demand

Cross Price Elasticity of Demand (CEoD) measures the responsiveness of
demand in one good to changes in price of another good, or in other words,
consumers’ decision on one good as a result of a change in price of another
good (28). CEoD is calculated as a percentage change in demand of good A
divided by a percentage change in price of good B:

(4.3)
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%QdA
%P B

Most of goods and services have their substitutes and/or complements.
Earlier (see section 3.11 выше) we discussed influence of related goods on

demand. CPEoD allows for better definition and precise measurement of
relationships between related goods.
If two goods are substitutes, consumers will buy more of one good when the
price of its substitute increases. Increase in price of good B results in
increase of the demand in good A. CEoD of substitutes is positive.
Suppose following a 20% decrease in the price of lemonade, the
quantity of coke demanded decreased by 10%. The cross (lemonade)
price elasticity of demand in coke is 10%/20% = .5. Coke and lemonade
are substitutes.
Similarly, if the two goods are complements a price rise in one good will cause
the demand for both goods to fall. Positive increase in price of good B results
in decrease of demand in good A. CEoD of complements is negative.
Suppose as a result of a 10% increase in the price of gasoline, the
quantity of SUV’s demanded decreased by 15%. The cross (gasoline)
price elasticity of demand in SUV’s is -15%/10% = -1.5. SUV’s and
gasoline are complements.
If the CEoD is neither positive, nor negative (CEoD=0), such goods are
independent: as the price of one good changes, there is no change in
quantity demanded of the other good.
It is hard to expect any immediate impact of lemonade prices on
demand in SUV’s. Their CEoD iz equal zero, these goods are
independent.
4.8.

Demand Elasticities 3: Income Elasticity of Demand (IEoD)

Income Elasticity of Demand (IEoD) measures the responsiveness of demand
in a good to changes in consumers’ income, or in other words, consumers’
decision on a purchase of a good as a result of a change in his or her income.
CEoD is calculated as a percentage change in quantity demand of a good
divided by a percentage change in real consumer’s income (29):

(4.4)
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Suppose when a consumer’s income increases from $50,000 to $60,000
the quantity demanded increased from 200 to 240. Since income
increase is 20% ($10,000/$50,000), and the quantity demanded
increase is 20% (40/200) IEoD is unit-elastic: 20%/20%=1.
IEoD can vary from (-) to (+) and its specific values characterize goods as
inferior or normal, necessities or luxuries. Normal goods have a positive (>0)
IEoD because increases in income lead to increases in purchases of these
goods at each level of prices. Economists distinguish between normal
necessities and normal luxuries.

Necessities are normal goods with the IEoD between 0 and +1. Demand in
necessities reacts to income increase positively, but less than proportionately.
These goods are income-inelastic, they are not very sensitive to changes in
income.
As an essential part of our lives, these goods are consumed as needed
in approximately same quantities, whether by rich, or by poor. There is
no much need in extra quantities of necessary goods as our income
rises. Classical examples of necessities are soap and toothpaste.
Luxuries are normal goods with the IEoD of more than +1. Demand reacts to
income increase highly positively, more than proportionately. These goods
are income-elastic, they are very sensitive to changes in income.
When incomes are low, consumers can easily do without them, but with
rising income their consumption quickly increases. Typical examples
are luxury chocolates, designer cloths, international air travels.
For inferior good an increase in income causes a decrease in demand. IEoS
takes negative value (<0).
There are many reasons why would consumers reduce their purchases
of the good as their incomes rise. Most commonly, each inferior good
has its superior substitute, so people with higher incomes switch to more
expensive substitutes, i.e. butter instead of margarine, steak instead of
hamburger, etc.
4.9.

Price Elasticity of Supply (PEoS)

Price Elasticity of Supply (PEoS) measures the responsiveness of supply to
changes in price, or in other words, producers’ reaction to a change in price.
PEoS is calculated as a percentage change in supply of good A divided by a
percentage change in price of good A (30):

(4.5)
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In our earlier example of the shawarma demand shift (see section 3.10
выше, equations 3-9 to 3.11), demand moved to the right along the
unchanged supply (equation 3.6) and the equilibrium point moved from
(Pe=$5.4; Qe=11,800) to (P’e=$7.8; Q’e=16,600).
This gives us two points along the same supply curve (equation 3.6) to
calculate price elasticity of demand within this price-quantity range.

 16,600  11,800 

  100%
%Q s 
11,800
41%

Qs , P 


 0.915
%P
44%
 7.8  5.4 

  100%
 5.4 

As we can see, in response to a 44% rise in the price of shawarmas
(from $5.4 to $7.8), the quantity supplied increases by 41% (from 11,800
to 16,600), hence the price elasticity of supply is: .915.
Similarly to PEoD, PEoS can vary from zero (0) to infinity (∞), although its
values are positive due to the law of supply (see section 3.4 выше). Five
kinds of possible supply curves corresponding to five different cases of PEoS
are shown in Figure 4.3.

Figure 4.3. Five Possible cases of PEoS.
- If PEoS = , supply is perfectly price-elastic: any change in P will
lead to zero supply. Quantity supplied Qs is perfectly responsive to
any change in price. This good’s supply curve is horizontal.
Some public goods are typical example of perfectly price elastic supply.
Municipal bus rides are usually supplied at a fixed price. Quantity of
rides supplied by the bus servuce is dependent not on the price of ride,
but rather on planning process of local authorities.
- If PEoS > 1, supply is price-elastic: 1% Δ in P causes more than 1%
Δ in Qs. Quantity supplied is very responsive to changes in price.
This good’s supply curve is flat.
Consider producers and suppliers of nuts, bolts and screws. Suppliers
can be very flexible, switching production from one good to another is
quite simple. In this case, supply becomes very sensitive to slightest
price changes. Whichever of these products sells at a higher price, its
supply will quickly increase.
- If PEoS = 1, supply is unit price-elastic: 1% Δ in P causes around
same 1% Δ in Qs. Price changes cause proportionate changes in
quantity supplied. The unit elastic supply curve is a straight line
sloping upward at 45°.
Assume the store sells 1,000 mobile phones monthly. Provided PEoS
of mobiles is unit elastic, what will happen if their increases from $200 to
$250 per mobile? According to equation 4.5, if PEoS=1, then, 25%
increase in P should match with equal 25% rise in Qs, therefore supply
will increase from 1,000 to 1250 mobiles.

- If PEoS < 1, supply is price-inelastic: 1% Δ in P causes less than 1%
Δ in Qs. Quantity supplied is not very responsive to changes in price.
This good’s supply curve is steep.
Olympic Games tickets and accommodations is a typical example of
price-inelastic supply. No matter how high is a price, there are only a
limited number of people who can get in.
- If PEoS = 0, supply is perfectly price-inelastic: any Δ in P causes no
Δ in Qs, Quantity supplied is not responsive to changes in price at all.
This good’s supply curve is vertical.
The supply of land is usually considered to be perfectly price-inelastic
because it is practically fixed in the quantity available. Quantity of land
supplied is not responding to the price of land, but rather to other social
and political factors.
4.10.

Determinants of PEoS

PEoS depends on several factors (31), including:
- AVAILABILITY OF INPUTS. If land, capital and labor resources are in
excess, or can easily be switched from one product to another in
response to changes in consumers demand for goods and services,
then the PEoS is likely to be higher. Supply is less elastic if available
factors are constrained and more elastic if inputs are readily available.
Obviously switch in production is much easier between close products,
requiring same type of inputs and technology, such as soaps and
shampoos. Their PEoS is more elastic. Diverse products based on
different kinds of inputs and technology, such as beef and seafood are
more difficult to switch to/from, their PEoS is more inelastic.
- PRODUCTION CAPACITY. Most businesses have extra capacity for
production that is not being used. PEoS depends on how big are
current industry’s idle capacities: the more spare capacity, the more
elastic is supply. As soon as idle capacities are completely used,
further increase in production requires extra expense to build new
facilities. To cover increasing costs of production, the price must rise
substantially, so supply becomes less elastic.
- TIME PERIOD INVOLVED. The longer the time period available to make
a supply decision, the more responsive quantities supplied are to
price changes. Short periods do not allow producers and sellers the
time needed to adjust their supply decisions to price changes.
Longer time periods allow sellers the time needed to find alternative
resources and substitute products. Supply is less elastic in the short
run and more elastic in the long run (see section 6.6 ниже).
In the short run, most agricultural products have inelastic supply, it is
impossible to grow one product instead of another product in no time.
Once land is allocated to a crop and the crop is seeded, changes in

planned output are next to nothing. In the long run, though, farmers are
more flexible, they can switch between crops relatively easily.
4.11.

Summary on Elasticities

The following Figure 4.4 summarizes our newly acquired knowledge on
elastisities of the demand and supply model.

Figure 4.4. Major Types of Elasticities and their Characteristics

4.12.

Key Concepts

 general definition of elasticity
 price elasticity of demand
 elastic, unit-elastic, inelastic, perfectly elastic/inelastic demand
 elasticity of a linear demand
 determinants of price elasticity of demand
 sales/revenues and price elasticity of demand
 other elasticities of demand, types of goods
 price elasticity of supply
 determinants of price elasticity of supply
4.13.

Discussion Questions

1.
What are two major differences between a slope and an elasticity of a
linear function? Explain using formulas and graphs.
2.
Our example of calculations (see section 4.2 выше) resulted in PEoD
of -1.373. Values of PEoD in Table 4.1 (see section 4.44.4 выше) describe
the same demand, but they indicate no such number. Can you explain, why?
Is there a mistake somewhere?
3.
Try and give your own examples of goods with elastic, unit-elastic,
inelastic, perfectly elastic/inelastic demand. Explain, why do you assign them
to each category of elasticities?
4.
Do you think the individual demand from Table 3.1 (see section 3.2
выше) exhibits same patterns in PEoD as the market demand in Table 4.1
(see section 4.4 выше)?
What are these patterns?
Explain using
calculations.
5.
As elasticity of shawarma in our Table 4.1 (see section 4.4 выше)
example changes from -.12 to -6.00, which of determinants of PEoD are
relevant and explanatory?
6.
Try and give your own examples of substitutes, complements and
independent goods. Is CEoD of goods in your examples elastic or inelastic?
Why?
7.
Try and give your own examples of normal goods (necessities,
luxuries), and inferior goods. Is IEoD of goods in your examples elastic or
inelastic? Why?
8.
Example of PEoS calculations from section 4.9 выше uses market
supply from equation 3.6 (see section 3.9 выше). Do you think this demand
will have same elasticity of .915 along the whole supply curve? If yes, or no,
why do you think so?

4.14.

Exercises

1.

Use shifted demand equation 3.9 (see section 3.10 выше) to fill Table
4.1 (see section 4.4 выше). Compare resulting elasticities with
elasticities of the original demand curve in Table 4.1.

2.

Assume that current market demand in your product is 2,000 units at a
price of $15. Product’s PEoD is -4 (elastic). What will happen to your
sales and revenues, if you:
raise the product’s price to $20;
cut the products price to $10.

3.

The price of beef fell from $5 to $4. As a result, the quantity demanded
of lamb decreased from 100 to 90. Calculate and comment on the
sign and numeric value of the CEoD for lamb. What kind of goods are
lamb and beef with respect to each other. Is demand in lamb elastic or
inelastic. Why?

4.

Consumer’s income increases from $10,000 to $12,000 the quantity
demand in DVD’s increased from 50 to 100. Calculate and comment
on the sign and numeric value of the IEoD for DVD’s. What kind of
goods are DVD’s with respect to consumer’s income. Is demand in
DVD’s elastic or inelastic. Why?

5.

Use the supply equation 3.6 (see section 3.9 выше) to fill the following
table for the range of prices between $1 and $9. Comment on resulting
PEoS.

Price,
P, $

Quantity
Supplied, Qs,
units

Change in
Price,
ΔP, %

Change in Quantity
Supplied, ΔQs, %

PEoS,
EQs,P

ANSWERS TO TEST QUESTIONS

1
A

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
D D C B C A B B C

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
B A A B A B A A B

4.15.

Test Questions
MULTIPLE CHOICE QUESTIONS

1. A producer raises the price by 8% and, as a
result, sales reduce by 4%.
The price
elasticity of demand is:
A. - 0.5
B. - 2.0
C. + 0.5
D. + 2.0
3. Elasticity along a linear demand is always
A. more than one
B. less than one
C. one
D. none of the above
5. Positive cross (B-price) elasticity of demand
in good A indicates:
A. a compliment
B. a substitute
C. a normal good
D. an inferior good
7. The price elasticity of shawarma demand is 2 (minus two). If price increase from AED4 to
AED5, shawarmas will sell:
A. 50% less
B. 50% more
C. 25% less
D. 25% more
9. Determinants of price elasticity of demand
include
A. availability of inputs
B. availability of substitutes
C. availability of compliments
D. time period involved

2. 1,000 shawarmas are sold at a price of $2.
Price elasticity is -3. How many shawarmas
will be sold at a price of $1?
A. 300
B. 900
C. 1,200
D. 3,000
4. Which of the following income elasticities (Ei)
most likely indicates a necessity
A. Ei<-1
B. -1<Ei<0
C. 0<Ei<1
D. Ei>1
6. If price elasticity of supply is more than 1
(one), supply is:
A. long-run
B. inelastic
C. elastic
D. unit elastic
8. If supply of shawarma is unit price elastic, 10%
increase in price will increase its supply by
A. 1%
B. 10%
C. 50%
D. 100%
10.
Determinants of price elasticity of supply
include
A. availability of substitutes
B. availability of compliments
C. time period involved
D. price relative to income

TRUE-FALSE QUESTIONS
1. Elasticity shows how independent variable
changes with 1% change of dependent
variable
A. True
B. False
3. If price elasticity of demand takes values
between 0 and -1, demand is price-elastic
A. True
B. False
5. Necessities are price elastic
A. True
B. False
7. Goods are independent if their cross (price)
elasticity of demand equals 1 (one)
A. True
B. False
9. If price elasticity of supply takes values
between 0 and 1, supply is price-inelastic
A. True
B. False

2. Price elasticity of demand measures the
responsiveness of price to changes in demand
A. True
B. False
4. Price elasticity of demand depends on the time
period involved
A. True
B. False
6. Necessities are normal income-inelastic goods
A. True
B. False
8. An increase in income causes a decrease in
demand in inferior good
A. True
B. False
10.
Availability of inputs makes supply less
elastic
A. True
B. False

5.

DEMAND: CONSUMER BEHAVIOR
5.1.

Utility

Earlier we described consumers’ behavior using the demand curve and the
law of demand (see section 3.2 выше). The higher the price, the lower the
quantity demanded. We never discussed though, what is the reason for such
a behavior? Economists actually asked this question and they ended up with
a theory of consumers’ choice (32). This theory puts together individual
“wants” and abilities to actually realize those “wants”.
Economists use a concept of utility to describe and measure human wants.
Utility is a measure of individual’s satisfaction (or dissatisfaction) with the
good and/or service. But our satisfaction is how we feel and feelings are hard
to measure.
So, what? Temperature is also felt, but not seen, and yet it is
measured! Celsius assigned arbitrary 0 degrees to the freezing point
and 100 degrees to the boiling point, so now anyone who goes to the
swimming pool with water heated to 28 degrees Celsius knows, it is
refreshingly pleasurable. Why don’t we assign 0 degrees of satisfaction
to desert sand and 1,000 degrees of satisfaction to a water-park visit
and measure satisfaction (or dissatisfaction) on that scale with
everything in-between and beyond.
Unfortunately, unlike feeling of temperature, feeling of satisfaction varies
from individual to individual. Each individual’s consumption choice
depends on that person’s likes or dislikes, in other words, preferences.
Someone who loves desert safaris but hates water-parks might have his
or her scale quite reversed!
Can we still analyze consumers’ choices using their utilities. Yes, if we agree
on using utility as a theoretical concept, rather than the real world
measurement. In theory, utility can be measured in any of two ways:
- as an absolute (measurable) value or as a cardinal utility,
- as a relative value or as an ordinal utility
If you try and imagine your own scale of satisfaction with goods and
services that you use, probably you will be able to come up with certain
cardinal utility numbers: say, a can of soda is 6 degrees, an apple is 12
degrees, and a trip to Disneyland is maybe 6,000 degrees of
satisfaction. That will allow you to range levels of your individual
satisfaction between all goods and services.
Alternatively, you could come up with your individual ordinary utility on a
relative scale: assigning number 1 to soda will put an ordinary utility tag
of 2 (12/6) on apples and 1,000 (6,000/6) on a trip to Disneyland. In this
case levels of satisfaction are assorted automatically, as they are
related to a base product (soda).
5.2.

Total Utility, Marginal Utility

Next step in our research of consumers’ choices is to consider total utility and
marginal utility. Total utility (TU) is the total satisfaction that a person gains
from the consumption of a good or service. Marginal utility (MU) is defined as
an increment to utility with consumption of each additional unit of good or
service.
Let us try and evaluate your shawarma loving friend’s utility over different
amounts of consumption (Table 5.1, Figure 5.1):
As we look at the table, we can see that your friend’s TU increases with
each next shawarma consumed, but with each next shawarma TU
increases more and more slowly: TU of the first sandwich is 10
(MU=10), TU of the second sandwich is 19 (MU=9), TU of the third
sandwich is 26 (MU=7), etc.
Indeed the first sandwich is of great pleasure, almost equally enjoyable
is the second one (just a bit less, 9 instead of 10), but as your friend
reaches his saturation point, each following shawarma is of less and
less pleasure. In fact, after 7 shawarmas his TU starts decreasing:
further consumption of food may really endanger his health. And at this
point MU turns negative: further consumption brings no more
satisfaction, but rather dissatisfaction.
Table 5.1. Total and Marginal
Utilities from shawarmas.

Utility
30

TU
MU

20
10

Q
0
0

2

4

6

8

10

-10

Figure 5.1. Changes in TU and MU with
increase in shawarma consumption.

5.3.

Q,
units

Total
Utility
(TU)

0
1
2
3
4
5
6
7
8
9

0
10
19
26
31
34
35
35
34
30

Marginal
Utility
(MU)
10
9
7
5
3
1
0
-1
-4

The Law of Diminishing Marginal Utility

Our previous section example illustrates a general principle - the law of
diminishing marginal utility. According to it: the marginal utility of any good or
service decreases as the quantity of this good’s consumption increases.
As we noticed, the marginal utility diminishes because as the quantity
consumed increases, the total utility increases at a decreasing rate. By
definition, the marginal utility is that rate of change in the total utility.

One more important observation: the total utility is maximum, when marginal
utility equals zero.
TU is increasing up to the 7th shawarma, as MU is positive – each next
sawarma adds to TU a positive value of MU. Consumption of the
seventh sandwich added nothing to TU’s value of 35, meaning MU of
the 7th shawarma is zero. Further consumption brings dissatisfaction,
starting with the 8th shawarma, MU becomes negative and TU falls
(marginal utility becomes negative). Maximum satisfaction (maximum
TU) is reached at the point of zero MU when total of seven shawarma
are consumed.
5.4.

Equi-Marginal Principle

Now let us bring into play other goods and services with their prices.
Suppose now that your friend has to make his choice among three
alternatives: a shawarma, a boat ride, and a vacation abroad. How will
he choose? Table 5.2 shows his options: prices of products ($5, $500,
$5,000), TU of the first four goods for each of them, as well as
calculated MU of their consumption. Clearly, both TU, and MU of the
first unit is higher for the “vacation abroad”, but then, it is also the most
expensive choice!
Table 5.2. Consumer’s Choice According to Equi-Marginal Principle.
Shawarma, P=$5

Boat Ride, P=$500

1
2
3
4
1
2
3
4
TU
10
19
26
31 800 1,500 1,800 2,000
MU
10
9
7
5 800
700
300
200
MU/P 2.00 1.80 1.40 1.00 1.60 1.40 0.60 0.40

Vacation Abroad,
P=$5,000
1
2
3
4
7,000 9,000 10,000 10,000
7,000 2,000 1,000
0
1.40 0.40
0.20
0.00

Consumers found their decisions on comparing what they get with what they
pay. If the target is to maximize utility, each next dollar will be spent on the
good or service, that brings higher additional utility (marginal utility) from
consuming it. Hence, the decision will be made in favor of the good with the
highest ratio of the marginal utility per price paid:
The highest satisfaction available from the next dollar spent is 2 for the
first shawarma. What is next? If your friend gets some more money,
will he switch to a boat rides, or choose a vacation? Hardly, next
champion of satisfaction per dollar is again shawarma, it will bring an
increase of 1.8 per dollar spent. What about the next purchase? It will
be a boat ride, bringing additional 1.6 of utility, as opposed to 1.4 from
each of two competing alternatives. After this point your friend becomes
indifferent between three choices, marginal utility per dollar becomes
same 1.4 for all three alternatives.
Equi-Marginal Principle of Consumer’s Behavior: the marginal utility of the last
dollar spent on each good is the same for all goods. Or in other words,

consumers allocate their restricted incomes among alternatives until marginal
utility per dollar is same for all alternatives. For n goods and services:

(5.1.)

MUn
MU1 MU2

 ... 
 MU per $1 of Income
P1
P2
Pn

From the very start we agreed that demand describes market behavior of
buyers willing and able to pay for goods (see section 3.2 выше). Equimarginal principle captures both the “willing” (MU) part of the consumers’
choice, and the “able to pay” (P) part of it. Further analysis of these two sides
of consumers’ choice leads into interaction of indifference curves and budget
constraints.
5.5.

Indifference Curve

Indifference curves analyze consumers’ preferences by describing how they
choose between different goods. An indifference curve is a line that shows all
the possible combinations of two goods, consumption of which gives the
same level of satisfaction (utility) to a particular person.
Back to your friend and his preferences: how do we describe his
preferences over two products, say - shawarma and chocolate? To
begin with, we put together a table with all combinations of shawarma
and chocolate that make him evenly happy. In Table 5.3 we have a
map of three indifference curves corresponding to three increasing
levels of satisfaction: from the lower U1 to the higher U3. These
numbers are plotted into three indifference curves in Figure 5.2.
Table 5.3.
Combinations of
shawarmas and chocolates with
the same levels of satisfaction
(utility)

U1/U2/U3
1
2
3
4
5
6

1
2
4
6
8
14

15
12
6
4
3
1

U2
17
14
8
6
5
3

10
8

Chocolates
U1

12

U3
19
16
10
8
7
5

Chocolates

Shawarma

14

6
4
2
0
0

2

Shawarma

4

6

8

10 12 14

Figure 5.2. Indifference Curves for
Shawarmas and Chocolates

Let us take point 3 and 4. According to Table 5.3 and Figure 5.2 at the
lower level of satisfaction (U1) your friend receives the same utility from
consuming 4 shawarmas and 6 chocolates, as he/she does from 6
shawarmas and 4 chocolates.

To become happier, or in our strictly scientific terms, to increase his/her
utility, your friend has to move up to the higher level indifference curve
(U2). At that level he/she is evenly satisfied with 4 shawarmas and 8
chocolates or 6 shawarmas and 6 chocolates. And further on, to the
highest third level of utility (U3) where he/she is even happier, but
indifferent between (4sh+10ch) and (6sh+8ch).
So, what specific combination of two goods will the consumer’s choose? Of
course, the higher level of utility, the better. U3 is more satisfying than U2 or
U1, but can the consumer afford it? The answer comes with the budget
constraint.
5.6.

Budget Constraint

Everyone has a budget or a part of income allocated for a particular purpose
or a period of time. This sum of money together with the prices of goods and
services restricts or constraints consumption. The budget constraint or the
budget line illustrates all possible combinations of two goods that can be
purchased at given prices and for a given consumer budget.
Suppose your friend has a budget of $24. If the price of shawarma is
$3, and the price of chocolate is $2, he/she can purchase either 8
shawarmas with no chocolate, or 12 chocolates with no shawarma, as
well as any affordable combination of two goods that fit into his budget
of $24. These combinations are given in the Table 5.4 and plotted in
Figure 5.3. Resulting line is a budget constraint (BC) for two goods
given available income.
Figure 5.3. Budget Constraints.
Increase in Income (I) and
Decrease in Price (P).
The amounts of goods that
consumers can buy depend upon
their incomes and prices of goods.
Increase in consumer’s income
makes more of all goods affordable,
fall in price of one good makes this
particular good more affordable,
and vice versa.
In Figure 5.3, an increase in
14

Table 5.4. Budget Constraint (BC) for
Shawarmas and Chocolates. Increase
in Income (I) and Decrease in Price
(P).
Shawarma
1
2
3
4

BC1/BC2/BC3
0
4
6
8

Chocolates
BC1
12
6
3
0

BC2
20
14
11
8

BC3
12
8
6
4

- Initial BC, BC1: I=$24; Psh=$3, Pch=$2
- Increased Income BC, BC2: I=$40; Psh=$3, Pch=$2
- Decreased Price BC, BC3: I=$24; Psh=$2, Pch=$2

income from $24 to $40 causes a
parallel shift of the BC to the right,
from BC1 to BC2. With $40 of
income your friend can purchase
either 8 shawarmas with 8
chocolates, or 20 chocolates with
no shawarma.
A decrease in

12
10
Chocolates

8
6
4
2
0
0

2

Shawarma

4

6

8

10

12

14

income will cause a parallel shift of the BC to the left.
The fall of the price of shawarma from $3 to $2 means that on a fixed
budget of $24, your friend can buy more shawarmas with the same
amounts of chocolates. For example, with 6 chocolates he/she can
have now 6 shawarmas instead of 4 as before the price decline. Such a
change is accompanied by an outward pivot of the BC along the
shawarma axis to the right. The graphic in Figure 5.3. shows the effect
of a price change as a pivot of the BC from BC1 to BC3. An increase in
price of shawarma would cause an opposite inward pivot of the BC to
the left along the shawarma axis.
5.7.

Consumer’s Choice

Consumers are clearly interested to attain maximum utility, given their budget
constraints.
Hence, to find the
consumption point between two
14
goods, we have to put together
12
individual’s indifference curves and
budget constraint.
10
8

Chocolates

Utility maximizing consumer wishes
to reach the highest possible level
of satisfaction (utility), given budget
limitation.
This occurs at the
unique point where the budget
constraint barely touches (is
tangent to) the indifference curve of
the highest level of utility.

6
4
2
0
0

2

Shawarma

4

6

8

10 12 14

Figure 5.4. Indifference Curves and Budget Constraint Combined.
For the case of your friend, we combine indifference curves from Figure
5.2 and budget constraint from Figure 5.3 into joint Figure 5.4. As we
can see, given his/her BC of $24, your friend can not reach U2 or U3.
Under the BC1 conditions (I=$24; Psh=$3, Pch=$2) he/she can barely
reach U1 level indifference curve and the only attainable point of
consumption along the U1 curve is the combination of 4 shawarma and
6 chocolates. This way he/she will achieve the highest possible level of
satisfaction, given the budget of $24.
5.8.

Income and Substitution Effects

Indifference Curve – Budget Constraint analysis can be used to examine how
consumers change the consumption with changes in their incomes or goods’
prices. Changes in income or price affect consumer decisions. Economists
differ two basic elements in consumer’s reaction to any change in income or
price: income effect and substitution effect:
 INCOME EFFECT (IE): An increase in income or decrease in price make
consumers feel richer, their demand increases, and vice versa. If the
price of a good changes consumers feels as if their income changes.
Consumers will now have more to spend on everything.

Increase of your friend’s income from $24 to $40 gives him extra $16 to
spend on either shawarma or chocolates. However, he will feel similarly
richer with the same $24 of income but with lower shawarma price of $2.
According to the IE, in such a case your friend will increase consumption
of shawarmas.
 SUBSTITUTION EFFECT (SE): An increase in price of one good makes
consumers buy more of the other good, because the first good becomes
comparatively costly, and vice versa. The buyers switch some of their
consumption away from the first goods and buy more of the second
instead.
Initially shawarma is relatively more expensive, its price is 1.5 times
higher than the price of chocolate ($3 vs. $2). According to the SE, if
shawarma price goes down from $3 to $2, it becomes relatively (to
chocolate) cheaper, so your friend will buy more of shawarmas.
Consumer’s reaction to a change in income or price eventually depends on
the balance of two effects. Moreover, consumer’s reaction to income or price
change, given particular combination of the income and substitution effect,
characterizes goods as normal or inferior, substitutes or compliments.
5.9.

Kinds of Consumption Goods

If income increases, the amount of goods consumed can either increase, or
decrease, or stay the same, depending on the shapes of consumers’
indifference curves. When the income effect exceeds the substitution effect,
consumption increases. If the substitution effect is stronger than the income
effect, consumption decreases.
For a normal good (see section 3.11 выше), the higher the income, the higher
the consumption of a normal good and service (IE>SE). Figure 5.5A, shows
two normal goods G1 and G2. For both G1, and G2 the income effect
exceeds the substitution effect. For the inferior good G1 in Figure 5.5B the
substitution effect is stronger than the income effect (IE<SE), as income
increases, its consumption decreases.
As Figure 5.4 shows, under the BC1 conditions (I=$24; Psh=$3, Pch=$2)
your friend buys 4 shawarma and 6 chocolates along the U1 level
indifference curve. Suppose your friend likes both shawarma and
chocolate (both goods are normal for him/her). Then if his/her income
increases to allow the U2 level indifference curve, he/she will most likely
buy 5 shawarma and 7 chocolates, i.e. increase consumption of both
goods (Figure 5.5A),.
What if your friend hates chocolates (chocolate is an inferior good for
him/her)? Then, depending on the new budget constraint, consumer’s
choice along the U2 level indifference curve will most likely be 14
shawarma and 1 chocolate. This outcome is illustrated in Figure 5.5B
where G1 will stand for chocolade and G2 – for shawarma.
Similar analysis covers substitute and complement goods (see section 3.11
выше). If two normal goods are complements to each other, then the income

effect will dominate over the substitution effect. With the one good’s (G1)
price fall the quantity demanded will increase for both goods (Figure 5.5C),
and vice versa. On the contrary, when the substitution effect is stronger than
the income effect, two goods are substitutes. If the price of a normal good G1
(Figure 5.5D) falls the quantity demanded for this good will increase, while the
demand for its substitute will fall, and vice versa.

Figure 5.5. Income and Substitution Effects with Change in Income or
Prices.
Depending on how your friend feels about shawarma and chocolate,
with the fall of shawarma price, he/she will either increase consumption
of chocolates (complements, IE>SE), or have even more shawarmas
with less chocolates (substitutes, IE<SE).
5.10.

Consumer Surplus

Consumer surplus is the gain to consumers, the difference between the price
they are willing to pay along their market demand curve and the market
equilibrium price which they actually pay (33). Everyone willing to pay more
than the market price benefit to the amount they saved when they did not pay
that price. For any market:
Consumer Surplus = (Value to Buyers) – (Price paid by Buyers)
In a graph, total consumer surplus is measured as the area under the demand
curve and above the horizontal line of the equilibrium market price. It is
shown as the shaded triangle in Figure 5.6.
Let us go back to the market demand for shawarmas expressed by
equation 3.5 and the market equilibrium with Pe=$5.4; Qe=11,800
(equations 3.7-3.8). According to Table 3.3 some consumers are willing
to buy 1,000 shawarmas at a price of $9, some people are willing to buy
another 3,000 shawarmas at a price of $8, and so on down to the actual
market equilibrium price of $5.4. All these people in fact saved the
difference between what they were ready to pay ($9-$5.41) and what
they actually paid ($5.4).
Change in the equilibrium price will change the consumer surplus. Suppose
the supply of the good increases (Figure 5.6). The supply curve shifts right
from S to S' and the equilibrium price falls. Consumer surplus represented by
the area under the demand curve and above the new equilibrium market price

increases.
Decrease in
supply will cause quite the
opposite effect: increase of
the market equilibrium price
will shrink consumer surplus.
Figure 5.5.
Surplus.
5.11.

Consumer
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Key Concepts

 utility, total utility, marginal utility
 law of diminishing marginal utility
 equi-marginal principle of consumption
 indifference curve, budget constraint
 income & substitution effects
 types of goods: substitutes/complements, normal/inferior, merit/demerit
 consumer surplus

5.12.
1.

Discussion Questions

According to Figure 5.1:
- when marginal utility is positive, total utility increases,
- when marginal utility is zero, total utility is at a maximum,
- when marginal utility is negative, total utility decreases.
Explain, why?

2.
Does the law of diminishing marginal utility always holds? Can you
think of any examples when marginal utility does not decrease with increase
of consumption? What about your favorite music, movies, books?
3.
Compare your marginal utility to price ratio of a car against a breakfast.
Which of these two will be in your shopping list?
4.
How will Figures 5.5C change if G2 is inferior instead of G1? How it
will look with G1 inferior if the income falls? Can you illustrate two inferior
goods reaction to income change in one graph?
5.
Based on same assumptions about goods G1 and G2 (complements or
substitutes) redraw Figures 5.5C and 5.5D for the case of G2 price fall. What
if the price of G1 rises? What if the price of G2 rises?
6.
Give examples of your own consumer’s surplus gained from goods you
consume regularly. Estimate approximate values gained in terms of (amounts)
money.

5.13.

Exercises

1.

Suppose your friend
Shawarma, P=$4
Soda, P=$2
faces choice between units TU MU MU/P units TU MU MU/P
shawarma and soda:
1 40 40
1 30 30
complete
the
2
32
2
20
shawarma-soda
3 96
3 66
table by filling in the
4 112
4 78
blanks;
5 124
5 84
based
on
equimarginal principle what are possible combinations of his/her
choice?
if your friend has $8 to spend, what combination of shawarma
and soda will he/she buy to maximize utility?

2.

Assuming income of $6, draw a graph of the
indifference curve and the budget constraint for
food and clothing as presented in the following
table. What combination of food and clothing
will the consumer choose?

3.

Use graphics to illustrate, what will happen to
the budget constraint line if:
income and the price of one good increase
income and the price of the other good increase
income decrease, and the price of one good increase
income decrease, and the price of the other good increase

4.

Use graphics to illustrate resulting consumers choice combinations for:
a decrease in income with two normal goods;
a decrease in income with one normal good and one inferior
good;
an increase in the price of one of the substitutes;
an increase in the price of one of the compliments.

Food,
P=$1.5
1
2
3
4

Clothing,
P=$1
6
3
2
1.5

Which effect is stronger in each of the above cases?
5.

Use graphics to illustrate decrease in consumer surplus.
reasons for such a decline.

Explain

Can you calculate total consumers surplus for the market demand for
shawarmas expressed by equation 3.5 and the market equilibrium with
Pe=$5.4; Qe=11,800 (equations 3.7-3.8)? How? Calculate, if possible.
ANSWERS TO TEST QUESTIONS

1
A

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
D D A C C B D C B

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
A B B B A A A B A

5.14.

Test Questions
MULTIPLE CHOICE QUESTIONS

1. Cardinal utility is a ____ utility, ordinal utility is
a ____ utility
A. relative, measurable
B. measurable, relative
C. relative, marginal
D. marginal, measurable
3. As marginal utility _____, total utility _____ at a
_____ rate
A. decreases, decreases, decreasing
B. decreases, decreases, increasing
C. decreases, increases, increasing
D. none of the above
5. Total utility is at a maximum if:
A. price is less than marginal utility
B. price is equal to marginal utility
C. marginal utility is zero
D. marginal utility is maximized
7. _________ represents combinations of two
goods which provide an individual the same
total utility
A. marginal utility
B. an indifference curve
C. a budget constraint
D. a consumer surplus
9. If increase in price of good A causes decrease
of demand in good B, then A with respect to B
is a
A. normal good
B. inferior good
C. complement good
D. substitute good

2. Total satisfaction that a person gains from the
consumption of a good or service can be
expressed as a
A. total utility
B. cardinal utility
C. ordinal utility
D. all of the above
4. Marginal utility ______, as the amount of a good
consumed ______
A. decreases, increases
B. decreases, decreases
C. increases, increases
D. none of the above
6. According to fundamental rule of consumer’s
behavior, the _____ of the last dollar spent on each
good is _____ for all goods
A. utility, same
B. utility, decreasing
C. marginal utility, same
D. marginal utility, decreasing
8. At the lower level of utility (indifference curve
between goods A & B) consumption of good B can
be
A. higher
B. lower
C. same
D. all of the above
10.
Decrease in supply will
A. decrease price of the product
B. decrease consumer surplus
C. decrease utility of the product
D. none of the above

TRUE-FALSE QUESTIONS
1. Ordinal utility is an absolute (measurable) value
of satisfaction with the good
A. True
B. False
3. Total utility is the additional satisfaction
received from one more unit of a good
A. True
B. False
5. Indifference
curve
shows
all
possible
combinations of two goods that can be
purchased at given prices
A. True
B. False
7. According to Income Effect an increase in
income increases consumers demand
A. True
B. False
9. For an inferior good the substitution effect is
weaker than the income effect
A. True
B. False

2. Marginal utility is a rate of change in the total utility
A. True
B. False
4. A budget constraint represents the amount of
income necessary to buy a given amount of a good
A. True
B. False
6. According to substitution effect an increase in
price of one good makes consumers buy more of
the other good
A. True
B. False
8. Consumer surplus is the area under the demand
curve and above the equilibrium price line
A. True
B. False
10.
Consumer Surplus = (Value to Buyers) - (Price
paid by Buyers)
A. True
B. False

6.

SUPPLY: PRODUCTION DECISIONS
6.1.

Production Function

The simplest definition of production is the conversion of resources (inputs)
into consumption products (outputs). Businesses put together land, labor,
and capital in a huge diversity of technological processes. But there are some
common economic features in most of production processes, which are
captured by a concept of production function.
The Production Function (PF) describes technology by relating the physical
amount of output of a firm to the physical amount of its inputs. The PF
describes the maximum rate of output from particular rates of labor, land, and
capital inputs given the technology. All points along the PF are efficient.
Suppose your friend decides to start a shawarma business of his own.
As a professional, he/she knows that shawarma production requires
equipment (capital), chefs (labor), rented space (land). He/she also
knows that one shawarma rod can produce up to 500 shawarmas per
day and it requires one chef and 4 sq.m. of space. It is not efficient to
produce 400 shawarma from one rod, or to use 5 sq.m. for 500
shawarmas.
If his/her demand estimate is 500 shawarmas per day, your friend will
arrange for 1 rod, 1 chef, and 4 sq.m., for the demand of 1,000
shawarmas he/she will arrange for 2 rods, 2 chefs, and 8 sq.m., for the
demand of 1,500 shawarmas he/she will arrange for 3 rods, 3 chefs, and
12 sq.m., and so on. Your friend will make use of the shawarma
production function: a relationship describing what maximum amount of
shawarma can be produced from certain combinations of inputs.
In general mathematical terms, a production function states that output is a
function of inputs:
Q = f(Land, Labor, Capital)
Another way of stating a production function is to put together a simple table
of maximum outputs from particular input combinations. Points from such a
table can be used to plot a PF as a graph (see PF1 and PF2 in Figure 6.1). It
is important to remember though, that two-dimensional PF graphs show
changes in output (along Y-axis) caused by changes in only one input
(variable input) (along X-axis), while all other factors are kept unchanged
(fixed inputs).
6.2.

Technological Change and Production

As variable input (land, labor, or capital) changes, with no change in
technology of the production process we observe movements along the same
PF. Only changes in technology can change nature of the relationship
between inputs and outputs.

In Figure 6.1 arrival of new technology is
illustrated as a positive, upward shift of the PF
from PF1 to PF2. New technology makes land,
labor and/or capital more efficient, which allows
for higher output from the same amounts of
production factors. Just imagine how much
more land can move same one single worker
(fixed labor) operating excavator instead of a
shovel (variable capital).

Figure 6.1. PF. Shift in PF.
6.3.

Measures of Production

Output, $

As a relationship between outputs and inputs, the PF is usually analyzed by
using three interrelated measures of production:
- Total Product (TP) is the total amount of physical product produced in
a given period of time;
- Average Product (AP) is the quantity of total output produced per unit
of a variable input, calculated simply as a TP divided by total units of
a variable input:
AP = TP/Input;
- Marginal Product (MP) is the change in the quantity of TP as a result
of one unit change in a variable input and is measured as the
additional amount of product produced by one additional unit of a
variable input:
MP = ΔTP/ΔInput
Table 6.1. Production Function
45
with Variable Labor Inputs.
APL
MPL
TP
units
TP
=TP/L =ΔTP/ΔL
AP
35
MP
1
1
1.0
1
2
3
1.5
2
25
3
6
2.0
3
4
11
2.8
5
15
5
18
3.6
7
6
29
4.8
11
7
40
5.7
11
5
8
45
5.6
5
9
43
4.8
-2
Labor, men
2
4
6
8
10
-5 0
10
37
3.7
-6
Figure 6.2. Total, Average, and
Marginal Products of Labor
Table 6.1 and Figure 6.2 provide an example of the PF with labor as a
variable input, other factors held constant. Notice typical patterns in
production with changes in total, average, marginal products. These
commonalities reflect the law of diminishing (marginal) return.

6.4.

Diminishing (Marginal) Returns

The law of diminishing (marginal) returns is a general economic principle
stating that, as more and more of a variable input is added to other (fixed)
inputs, the marginal product of the variable input sooner or later starts decline.
With other inputs fixed, each additional unit of input will add less and less
extra output.
This happens because after a certain point too much of a variable input is
used with available limited fixed inputs. The capacity of the accompanying
fixed input to absorb more of the variable input is exhausted. Overused
variable inputs aggravate, rather than improve production, due to congestion
or overcrowding.
As per Table 6.1, with more and more of labor joining the production
process, output first increases (up to around 6 workers), then its
increase slows down and eventually it declines (starting with the 8th
worker for the TP, but earlier with the AP and MP) in all three
measurements (TP, AP, MP). Absolute decline in TP with 9 and more
workers happens because probably too many workers (variable input of
labor) crowd over limited amount of equipment and workspace (fixed
input of capital and land).
Based on these distinctive features, economists
commonly divide the PF into three ranges, or
stages.
6.5.

Three Stages of Production

STAGE I (Figures 6.2 and 6.3):
From the origin to point B increase of labor
(variable input) results in continuous increase of
both TP and AP. TP firstly increases at an
increasing rate, then at point A TP changes to
increase at a decreasing rate. This happens
because MP is increasing before point A and
decreasing after point A. At point A MP
reaches maximum, then starts declining so that
at point B MP equalizes with AP. At that point
AP reaches maximum. Note, that as long as
MP>AP, AP increases. Because the output is
increased easily with the increase of a variable
input throughout all stage 1, businesses will at
all times try to operate further than this stage.
Figure 6.3. Tree Stages in Production.
Table 6.1 and Figure 6.2 show constant increase in TP up to 8 workers,
with maximum MP for 6 workers and maximum AP for 7 workers.
Increase in AP is justified by the fact that up to 7th worker MP is higher
than AP – each next worker boosts up output to the amount greater than

AP. With such a simple way to increase output, this business will
naturally keep on adding more labor to put on the production.
STAGE II:
Between points B and C the law of diminishing marginal returns dominates.
TP still increases, but even more decreasingly. Now, both AP, and MP are
declining, MP is less than AP and it becomes less and less up to the point C,
where MP equals zero. At this point (MP=0) TP reaches maximum.
In Table 6.1 and Figure 6.2 TP is at maximum between 8 and 9 workers
when MP moves towards zero. AP is declining - now each next worker
adds to output amount of product lesser than AP (MP<AP).
STAGE III:
Past point C marginal product keeps declining in the negative zone. Since
MP is negative from point C onwards, each next unit of a variable input is
decreasing both TP, and AP. TP, AP, MP decline and MP is negative
throughout all this stage. Because the output is declining, businesses will
always try to avoid getting into this stage.
In Table 6.1 and Figure 6.2, increasing staff beyond 8 workers
decreases TP. AP continues decline, and MP is getting more and more
negative. It makes no sense for the firm to hire further than 8 workers.
From the technical point of view stage II is much better range of
operation.
6.6.

Short Run vs. Long Run

Producers’ behavior strongly depends on how fast they can react and adjust
to changes in the market environment. With respect to that, economists
consider two major time horizons: short run and long run (34):
 Short-Run is the period of time during which at least one of the firm’s
inputs is fixed;
 Long-Run is a period of time during which all of the firm’s inputs become
flexible. There is enough time to change both size and technology of
production, or even to shut down some of inefficient facilities.
Either short run, or long run may last one week or one year, depending upon
the nature of the production process and how fast all its components can be
adjusted. Labor can be hired, land can be purchased or rented, plants can be
expanded or rebuilt, machinery can be installed or replaced, but it all takes
appropriate time. Because of that, short run behavior of a firm will differ from
its long run response.
Suppose the demand for shawarma has significantly increased,
encouraging your friend to expand his/her production. Extra raw
materials and labor are not likely to be a problem, for this reason they
are variable inputs. In contrast, it takes certain time to purchase and
install additional equipment and rent or buy extra workspace. Until then
your friend’s firm operates in the short run.

The long run time horizon will depend on how much time it takes to buy
and install new shawarma equipment and how much time it takes to
expand an old workplace or to find a new one. If new equipment can be
ordered and installed in three months, while extra workspace is
available in one month, then the overall long run for this particular
production is three months.
The law of diminishing return is a guiding principle in firm’s short run behavior
(see section 6.4 выше), that is as long as one or more inputs are variable
while one or more inputs are fixed. The firm’s long run behavior is
characterized by varying returns to scale.
6.7.

Returns to Scale

Returns to scale is a long run technical attribute of production reflecting
reaction of outputs to change in inputs. Long run returns to scale can take
three forms - increasing, constant, or
decreasing (Figure 6.4).

Decreasing returns to scale occur if a
proportional increase in all inputs results
in a less than proportional increase in
outputs;

Constant returns to scale occur if a
proportional increase in all inputs results
in a proportional increase in outputs;

Increasing returns to scale occur if a
proportional increase in all inputs results
in a more than proportional increase in outputs.
Figure 6.4. Returns to Scale
In the example from section 6.1 выше the long run shawarma
production function exhibits constant returns to scale: one set of inputs
(1 rod, 1 chef, and 4 sq.m.) produces 500 of output, two sets of inputs (2
rods, 2 chefs, and 8 sq.m.) double output to 1,000 shawarma, three sets
of inputs (3 rods, 3 chefs, and 12 sq.m.) triple output to 1,500
shawarma, etc.
If same production was increasing by more than 1,000 and 2,000, then
the shawarma production function would be of increasing returns to
scale. If production was increasing by less than 1,000 and 2,000, then
the shawarma production function would be of increasing returns to
scale.
Returns to scale are reflected in economies of scale and diseconomies of
scale (see section 9.4 ниже). Another important implication of returns to
scale is in factor productivities.
6.8.

Factor Productivity

Factor productivity is used to measure the rate of production. It is the amount
of output per unit of input, which we can clearly recognize as the average

product (see section 6.3 выше). Factor productivity can be defined in several
basic ways. The most popular measurements are:

Labor Productivity is amount of output per unit of labor (total product
divided by the number of workers or the number of hours worked, Q/L);

Capital Productivity is amount of output per unit of capital (total
product divided by the total investment, Q/K);

Total Factor Productivity amount of output per unit of total inputs
(total product divided by the total sum of factors of production, Q/F);
To continue our shawarma production example from section 6.1 выше,
in which one set of inputs (1 rod, 1 chef, and 4 sq.m.) produces 500
shawarmas per day. Let us assume, that a shawarma rod costs $100,
each chef works eight hours per day for $80/day, and each sq.m. of
workspace costs $20/day ($5 per sq.m. per day). Then on a daily basis:
- Labor Productivity = Q/L = 500 sh/chef, or 62.5 (500sh/8hr) sh/hour;
- Capital Productivity = Q/K = 5 sh/$ (500sh/$100)
- Total Factor Productivity = (Q/F) = 2.5 sh/$ (500/{$20 of land + $80
of labor + $100 of capital} = 500/$200)
Per discussion in the previous section, the long run shawarma
production function exhibits constant returns to scale. If we check,
factor productivities will be the same at any levels of this production
function. Factor productivity can increase only with production functions
of increasing returns to scale.
Last observation shows importance of factor productivity as a measure of
production efficiency and technological change. Positive shifts in production,
as shown in Figure 6.1 are possible due to technological advance and such
shifts are captured by factor productivity.
Over long periods of time, small differences in rates of productivity
growth compound, like interest in a bank account, and can make an
enormous difference to a society's prosperity. Nothing contributes more
to reduction of poverty, to increases in leisure, and to the country's
ability to finance education, public health, environment and the arts (35).
6.9.

Producer Surplus

Returning back to our big picture of the demand and supply model: similarly to
the concept of consumer surplus (see section 5.10 выше), firms enjoy the
producer surplus. Producer Surplus is the gain to producers, the difference
between the minimum price they would have charged at any level of sales
along their market supply curve and the market equilibrium price for which
they actually sell their products.
Everyone who can charge less than the market price benefit to the amount
they earn when they sell at a higher price. For any market:
Producer Surplus = (Price received by Sellers) – (Cost to Sellers)

In a graph, total producer surplus is measured as the area above the supply
curve and under the horizontal line of the equilibrium market price. It is shown
as the shaded triangle in Figure 5.6.
Let us go back to the market supply of shawarmas expressed by
equation 3.6 and the market equilibrium with Pe=$5.4; Qe=11,800
(equations 3.7-3.8). According to Table 3.3 some producers are willing
to sell 3,000 shawarmas at a price of $1, some sellers are willing to
supply another 2,000 shawarmas at a price of $3, and so on up to the
actual market equilibrium price of $5.4. All these people in fact gained
the difference between minimum price they are ready to charge ($1$5.39) and what they actually sell for ($5.4).
Change in the equilibrium price will change the producer surplus. Suppose
the demand for the good increases (Figure 5.6). The demand curve shifts
right from D to D' and the
equilibrium price rises. Producer
surplus represented by the area
above the supply curve and under
the new equilibrium market price
increases. Decrease in demand
will cause quite the opposite effect:
decrease of the market equilibrium
price will shrink producer surplus.
Figure 5.5. Producer Surplus

6.10.

Key Concepts

 production function, inputs, outputs
 technological change
 measures of production: total/average/marginal products of inputs
 the law of diminishing (marginal) return
 three stages of production
 short run vs. long run
 returns to scale: decreasing, constant, increasing
 factor productivity
 producer surplus
6.11.

Discussion Questions

1.
Give examples of productions in which new technologies resulted in
radical shifts of production functions. How can you measure such shifts?
2.
Compare marginal product to the total and average products. Why and
how values of marginal product affect behavior of the total and average
products. Use numbers in support of your statements.
3.
Does the law of diminishing (marginal) returns always holds? Can you
think of any production without diminishing (marginal) returns?
4.
Consider various productions in different industries. Estimate calendar
time spans of the short-run and long-run for these productions.
5.
Try and illustrate various returns to scale with productions and
industries with which you are familiar.
6.
The World Factbook (CIA) (https://www.cia.gov/cia/publications/factbook/)
estimated that in 2004 average labor productivity in the USA was about 10
times higher than in India, while labor productivity in China was almost double
that of Indian and less than half of the labor productivity in the UAE. What are
the reasons and implications of such differences?
7.
Using your own explanations and examples elaborate on Producer’s
Surplus. Take any regular producer and illustrate in which way he/she enjoys
the surplus in his production.

6.12.

Exercises

1.

Recalculate labor, capital and total productivities for shawarma
production example from section 6.8 выше, if:
one set of inputs produces 400 shawarmas per day?
one set of inputs still produces 500 shawarmas per day, but input
prices changed: one rod costs $200, daily wage rate is $100, and
rent is $40?
Compare productivities for each case. Which factor is more productive?

2.

Calculate average and marginal products for the
following production function. Does this production
function follow general patterns of production as
described in section 6.5 выше? Indicate major critical
points of three stages of production.

3.

Production functions are often represented in the Cobb-Douglas
functional form: Y = A×Lα×Kβ, where:
 Y = output, units
 L = labor input, units
 K = capital input, units
 α, β, and A are constants determined by technology.
For the first 10 units of input calculate input-output table using Table 6.1
format and draw a chart using Figure 6.2 format for:
variable labor and capital fixed at 3 units with A=100, α=.6, β=.3
variable labor and capital fixed at 3 units with A=50, α=.5, β=.5
variable capital and labor fixed at 3 units with A=100, α=.6, β=.3
Does the Cobb-Douglas production function follow general patterns of
production as described in section 6.5 выше? How constants α, β, and
A affect the results?

Units of
input
1
2
3
4
5
6
7
8

TP,
units
20
50
90
120
140
150
155
150

ANSWERS TO TEST QUESTIONS

1
B

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
C C B A D D C A D

1
A

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
A A B A B A B B B

6.13.

Test Questions
MULTIPLE CHOICE QUESTIONS

1. The maximum rate of output from certain
input rates is defined by
A. the production possibilities frontier
B. the production function
C. the indifference curve
D. the supply curve
3. The total amount of physical product divided
by total units of input is a
A. average utility
B. marginal utility
C. average product
D. marginal product
5. Total product is at maximum when
A. MP=0
B. AP=0
C. MP=AP
D. AP is max
7. If no inputs are fixed, adding more inputs can
result in
A. constant returns to scale
B. increasing returns to scale
C. decreasing returns to scale
D. all of the above
9. Output per capital measures
A. capital productivity
B. output productivity
C. marginal capital
D. marginal output

2. Decline of total product indicates beginning of
which stage of the production function?
A. stage I
B. stage II
C. stage III
D. none of the above
4. Marginal product intersects average product at
a point of
A. maximum total product
B. maximum average product
C. minimum total product
D. minimum average product
6. Under decreasing returns to scale if inputs are
increased by 10%, then output will
A. decrease by 10%
B. decrease by less than 10%
C. increase by 10%
D. increase by less than 10%
8. Technological change will change
A. marginal utility
B. indifference curve
C. factor productivity
D. none of the above
10.
Decrease in demand will
A. increase price
B. increase factor productivity
C. increase producer surplus
D. none of the above

TRUE-FALSE QUESTIONS
1. The Production Function shows change in 2. Technology is the major determinant (shifter)
output caused by change of input
of the production function
A. True
A. True
B. False
B. False
3. According to the law of diminishing marginal 4. As long as MP<AP, AP increases
returns, with other inputs fixed, each A. True
additional unit of input will add less and less B. False
extra output
A. True
B. False
5. The law of diminishing marginal returns 6. Short-Run is the period of time during which
dominates along stage II of the production
all of the firm’s inputs are fixed
function
A. True
A. True
B. False
B. False
7. The firm’s long run behavior is characterized 8. Factor productivity is measured in the same
by returns to scale
way as marginal product
A. True
A. True
B. False
B. False
9. Producer surplus is the area under the 10.
Producer Surplus = (Cost to Sellers) supply curve and above the line of the
(Price received by Sellers)
equilibrium price
A. True
A. True
B. False
B. False

7.

PRODUCTION COSTS & REVENUE. ECONOMIES OF SCALE
7.1.

Cost: Accounting vs. Economic

In the example from section 1.5 выше, we briefly considered practical
implications of the opportunity cost. Let us take a look at a production cost
from the economic prospective of the opportunity cost (see section 1.5 выше)
and compare it to more traditional business or accounting views of costs.
Accounting costs represent actual “out-of-pocket” payments to other parties or
the total amount of money spent. It is the monetary value of used goods and
services as indicated on invoices and recorded as transactions in
bookkeeping ledgers. This cost is considered as explicit or direct cost.
As opposed to accounting costs, economic costs includes not only explicit or
direct cost, but also implicit or indirect costs of every resource, which is the
value of its next best forgone opportunity, or opportunity costs (36).
If you get a job offer paying $10 per hour, and instead you pay $10 to
watch a movie, then the accounting cost of your choice equals $10 lor
the price of a movie ticket (direct cost). However, your full economic
cost of watching a movie is $20 ($10+$10), or the amount of money
spent on the ticket (explicit cost) plus the opportunity cost of not working
(implicit cost), measured as $10 that could have earned working.
7.2.

Economic Cost of Production

To begin with production costs we will expand our list of three factors of
production (see section 1.6 выше: land, labor, capital) by adding one extra
resource – entrepreneurship. Entrepreneurship is an individual ability to start,
operate, and manage the risks of businesses. Try more detailed explanation:
The original dictionary definition of entrepreneur is one who undertakes
to carry out an enterprise,' the words entrepreneur and enterprise
possibly having the same root. But people who do call themselves
entrepreneurs I find usually think of themselves as more than 'just' a
business owner carrying out an enterprise. They view themselves more
as a swashbuckler, business adventurer, risk taker… (37)".
As discussed in the previous section, economic costs are defined in terms of
opportunities that are forgone after a particular use is made. Economic costs
are simply the opportunity costs of using labor, capital, land, and
entrepreneurship in the production of goods and services.
In the market economy all producers are profit-maximizers. Economic profits
are defined as revenue less total economic (explicit + implicit) costs (see
section 8.4 ниже), including opportunity cost and normal returns to all factors
of production. Hence, the revenue received by a producer must be at least
high enough to cover production cost.
Suppose your friend graduates a college and decides to open his own
shawarma business. He/she invests his own capital of $10,000. Annual
cost of running business is $10,000, which covers raw materials,

utilities, workspace rent, salaries and other explicit cash payments.
These are all explicit costs. Annual sales are $25,000. Your friend
receives no salary, he/she keeps profits at year's end. Is this business a
success?
Based on the principles of
accounting - yes:
total
accounting (explicit) cost is
$20,000,
revenues
are
$25,000,
consequently,
business
earns
$5,000
($25,000-$20,000)
of
accounting
profits,
or
operates at a 20% profit
margin ($5,000/$25,000).

Table 7.1. Accounting vs. Economic Costs
and Profits.
Sales Revenue
$25,000
Cost of Sales (Explicit Costs)
$20,000
Accounting Profit
$5,000
Opportunity Costs (Implicit Costs),
$6,000
including:
- salary forgone
$5,000
- capital interest return forgone
$1,000
Economic Profit
- $1,000

Economically, most likely – not, if we account for opportunity costs of
your friend’s time and his/her capital. Assume your friend could have
earned annual salary of $5,000 working for another firm, this is his/her
labor opportunity cost. Assume capital, if not invested into shawarma
business could have brought 10% interest, or $1,000 (10% of $10,000),
this is his/her capital opportunity cost. Then, total economic cost of
production is $20,000 of explicit costs plus $6,000 ($5,000+$1,000) of
implicit costs, totaling $26,000. Revenues do not cover all opportunity
costs, they do not provide adequate returns to all factors of production.
7.3.

Cost Structure

The sum of implicit and explicit cost gives the total cost of production, which
includes all and any expenses incurred by the firm. Total cost (TC) is the
amount of money the producer spends to produce a product. Total costs
consist of two fractions: fixed cost (FC) and variable cost (VC):
TC = FC + VC
Fixed cost is cost that does not change with changes in the quantity of output
produced. FC is incurred no matter how much output is produced, even if it is
not produced at all. Typical items of the FC are capital investment,
workspace rent, overheads. The rest of the TC is variable cost (VC), cost
which does change with the quantity
Table 7.2. Costs of Production produced (39). Increase in output increases
Q
FC
VC
TC
VC, and vice versa. Examples of VC are
0 $100
$0
$100 raw materials and utilities.
1 $100
$20
$120
Consider the example in Table 7.2 (40).
2 $100
$37
$137
3 $100
$51
$151 Fixed costs are same $100 for all levels
4 $100
$68
$168 of output, while variable costs increase
5 $100
$88
$188 with the amount of output produced.
6 $100 $113
$213 This data plotted into a graph are shown
7 $100 $146
$246 in Figure 7.1. At each level of output, TC
8 $100 $246
$346 equal FC plus VC, i.e. TC of producing

five units of output is $100FC + $88VC = $188TC.

Notice, behavior of production
function affects costs.
The TC
curve is a mirror image of the TP
production function (see section 6.3
выше). TP increases first at an
increasing
rate,
then
at
a
decreasing rate. In contrast, TC
increases first at a decreasing rate,
then at an increasing rate.
Further analysis of the behavior of
the costs takes us to its specific
measurements.
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Cost, $

Figure
7.1
provides
graphic
illustration of the Table 7.1 data.
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Figure 7.1. Total, Fixed and Variable Costs.
7.4.

Cost Measurements

By the same token as with the physical production (see section 6.3 выше),
costs are analyzed as the total, average and marginal cost functions.
Average Cost (AC) is defined as the cost of one unit of output, or TC divided
by the number of units produced (Q):
AC = TC/Q
Two parts of TC (FC and VC) should be reflected in AC. Hence, we can
define:
- Average Fixed Cost (AFC) is FC per unit of output (AFC=FC/Q)
- Average Variable Cost (AVC) is VC per unit of output (AVC=VC/Q)
Then, if TC consists of FC and VC, in that case AC consists of AFC and AVC:
TC = FC + VC

TC/Q = FC/Q + VC/Q

AC = AFC+AVC
Marginal Cost (MC) is another important cost measurement. MC is an
additional cost of producing one extra unit of output, or the change in TC due
to one extra unit produced.
MC = ΔTC/ΔQ
To continue the previous example from Table 7.2, let us use its data and
calculate average and marginal costs. Results are in Table 7.3.
Analysis of costs suggests that:
- AFC is decreasing as output increases: with unchanged FC the
more units produced, the less per unit expense;
- AVC first decreases up to 3 units, then increases starting with 5
units. This corresponds to Stage I of production function (see
section 6.5 выше), when TP changes increase at an increasing rate

- AC as a sum of AFC and AVC
first
decreases,
then
increases (from unit 7 on).
- MC first decreases, then
increases, showing again a
reverse mirror reflection of the
MP behavior. If at an initial
stage production function
exhibits increasing returns
(increasing MP), then MC
initially falls. When the law of
diminishing
returns
holds
(decreasing
MP),
MC
increases. Generally, when
MP is a maximum, MC is a
minimum.

ATC
AFC
AVC
MC
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Table 7.3. Costs of Production: Structure and Measurements
FC
VC
TC AFC=FC/Q AVC=VC/Q AC=TC/Q MC=ΔTC/ΔQ
$100
$0 $100
$0
$0
$0
$0
$100 $20 $120
$100
$20
$120
$20
$100 $37 $137
$50
$18
$68
$17
$100 $51 $151
$33
$17
$50
$14
$100 $68 $168
$25
$17
$42
$17
$100 $88 $188
$20
$18
$38
$20
$100 $113 $213
$17
$19
$35
$25
$100 $146 $246
$14
$21
$35
$33
$100 $246 $346
$13
$31
$43
$100
to increase at a decreasing rate. Another connection between
production and costs: when AP is a maximum AVC is a minimum;
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Figure 7.2. Average and Marginal Costs.
7.5.

Minimum Costs

Analysis of AC, AVC, and MC either as tabular data, or as curves allows find
the least cost levels of production. This can be done by comparing average
and marginal costs.
Think of shawarma production. If average cost of 100 shawarma is $2
per unit (TC=$200), and cost of each next extra (marginal cost of)
shawarma is $1 then adding that extra shawarma will decrease AC
($201/101=$1.99). If cost of each next extra (marginal cost of)
shawarma is $3 then adding that extra shawarma will decrease AC
($203/101=$2.01). AC of shawarma will not change only if cost of each
next extra (marginal cost of) shawarma is $2, or MC=AC.
Then, as a general rule:
- AC is decreasing, if AC>MC
- AC is increasing, if AC<MC

- AC is minimal, if AC=MC
Similarly:
- AVC is decreasing, if AVC>MC
- AVC is increasing, if AVC<MC
- AVC is minimal, if AVC=MC
In Table 7.3 the lowest AVC of
$17 is achieved with 4 units of
output, when both AVC and MC
are $17, after which (5 units
onward) MC becomes higher
than AVC, so AVC starts
increasing.
Likewise, the lowest AC of $35
is reached with 7 units of output,
when both AVC and MC are
leveled up at $33-$35, after
which (8 units onward) MC is
higher than AC, so AC starts
increasing.
Figure 7.3. Minimum AC and AVC Costs.
You can locate minimum cost points in Figure 7.2 at the intersection of each
of the AC and AVC curves with the MC curve. When the AC curve is above
the MC curve, AC>MC, AC is decreasing. When the AC curve is below the
MC curve, AC<MC, AC is increasing. The MC curve intersects the AC curve
at the minimum or lowest point of the ATC curve. Same is true for the AVC
(Figure 7.3).
Keep in mind, AC=MC is a short-run cost minimization condition. Production
is set, inputs are in place, choices of output-costs are clear: produce at a point
of AC=MC. What if a firm can vary not only output, but also can change its
inputs? Then it faces the problem of choosing the optimal input combination.
Finding optimal input combination is based on analysis of isoquants and
isocosts.
7.6.

Isoquants

If a firm can vary all its inputs, it can usually choose to produce same level of
output using different input combinations (41 ниже). The idea is based on
factor substitutability, which means that one variable input can be substituted
for another, so there are always several different combinations of inputs
producing same amount of output.
Isoquant (Equal-Product Curve) is a curve that shows combinations of factors
of production that results in equal amounts of output. Any point along the
isoquant curve is technically efficient, it corresponds to maximum possible
output from given input combination.

15

Table 7.4.
Combinations of
capital (K) and labor (L) producing
same levels of output IQ1, IQ2, IQ3
IQ1=100

IQ2=150

IQ3=200

K

K

K

1
2
3
6
12

L
15
7
4
2
1

2
3
5
7
14

L
18
11
5
3
2

4
5
7
11
17

L
23
12
6
4
3

Capital, K

Assume we are examining some basket production. In Table 7.4 we
have three input combinations corresponding to three increasing levels
of baskets production: from the lower IQ1=100 baskets a day, to the
higher level of IQ2=150 baskets a day, and the highest level of IQ3=200
baskets a day These numbers are plotted into three isoquant curves in
Figure 7.4.
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Figure 7.4. Isoquants for Different Levels of Output
Per Table 7.4 and Figure 7.4, 100 baskets a day (IQ1 level of output)
could be produced by utilizing 1 unit of capital and 15 units of labor, or
12 units of capital and 1 unit of labor, as well as indicated combinations
in-between. Production of 150 baskets a day (IQ2 level of output) will
take more inputs: 2 units of capital and 18 units of labor, or 14 units of
capital and 2 units of labor.
Figure 7.4 graph is called an isoquant map a set of isoquant curves that show
technically efficient combinations of inputs that can produce different levels of
output.
So, what specific combination of two inputs should the producer choose? Of
course, the higher level of output, the better – more potential profits. But how
much of input expence can the producer afford? The answer comes with the
isocost.
7.7.

Isocosts

Any producer has a start-up capital or funds available to spend on a particular
project or within a period of time. This sum of money (affordable cost of
production) together with the prices of inputs restrict amount of inputs the
producer can manage to pay for. Isocost (Equal-Cost Line) is a line that
represents combinations of production inputs that incur the same costs. This
concept is similat to consumer’s budget constraint in consumption.
Suppose our basket producer has $30 of funds. If the price of capital is
$4, and the price of labor is $2, he/she can employ, say either 4 units of
capital and 7 units of labor, or 6 units of capital and 3 units of labor that
fit into his fund of $30. These combinations are given in the Table 7.5

and plotted in Figure 7.5. Resulting line is an isocost (IC) for two inputs
given available funds.
The amounts of inputs that producers can acquire depend upon available
funds and prices of inputs. The more the sum of available funds, the more of
inputs the producer can buy. The less is the price of an input, the more of this
input is affordable, and vice versa.
In Figure 7.6, an increase in cost from $30 to $50 causes a parallel shift
of the IC up, to the right, from IC1 to IC2. With $50 of available funds
basket producer now can afford either 12 labor units with 4 capital units,
instead of 7 labor units previously. A decrease in affordable costs will
cause a parallel IC shift down, to the left.
The fall of the price of capital from $4 to $2 means that within the same
cost of $30, basket producer can afford more capital units with the same
amount of labor. For example, with 3 labor units he/she can have now 8
capital units, instead of 6 as before the price decline. Such a change is
accompanied by an outward pivot of the BC along the capital axis to the
right. The graphic in Figure 7.6 shows the effect of a price change as a
pivot of the IC from IC1 to IC3. An increase in price of capital would
cause an opposite inward pivot of the IC to the left along the capital axis.
Table 7.5. Combinations of capital
(K) and labor (L) sustaining same
levels of costs IC1, IC2, IC3
IC1=$30

IC2=$50

IC3=$30

K

K

K

0
4
6
8

L
15
7
3
N/A

0
4
6
8

L
20
12
8
4

0
4
6
8

L
15
9
6
3

- Initial IC1: $30; PK=$4, PL=$2
- Increased Funds IC2: $50; PK=$4, PL=$2
- Decreased Price IC3: $30; PK=$3, PL=$2

7.8.

Figure 7.6. Isocosts. Increase in
Costs and Decrease in Input Prices

Producer’s Choice

Producers are obviously interested to gain maximum profits, given their cost
restrictions. Hence, to find the optimal input combination, we have to put
together production isoquants and producer’s isocosts.
Profit-maximizing producer wishes to gain as much profits as possible, that is
to reach the highest possible level of output, given costs restraints. This
occurs at the unique point where the isocost barely touches (is tangent to) the
isoquant of the highest level of output.
In case of our basket producer, we combine isoquants from Figure 7.5
and isocost from Figure 7.6 into joint Figure 7.7. As we can see, given

Capital, K

his/her IC of $30, the highest IQ he/she can afford is IQ3. By employing
5 units of capital and 5 units of labor, the
basket producer will spend $30 15
(5*$4+5*$2=$20+$10) and manage to
produce 150 baskets (see IQ2 column in
Table 7.4). . This way he/she will 10
achieve the highest possible level of
output, given the budget of $30. IQ3 is
not attainable under IC1 isocost
5
restrictions, while IQ1 is affordable, but
allows for 50 baskets less.
Figure 7.7. Isoquants and Isocosts
Combined.
7.9.
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Input Substitution: Least Cost Factor Combination

We are not going into detailed math and geometry of isoquants and isocosts,
but one useful implication of producer’s choice analysis is in equi-marginal
principle for producers. This rule is similar to equi-marginal principle for
consumers (see section 5.4 выше).
Equi-Marginal Principle of Producer’s Choice: The firm operates efficiently
(maximum output with minimum cost) when an additional output per dollar
spent on any input equals the additional output (marginal product) per dollar
spent on other inputs. In other words, marginal product from dollar spent on
inputs equals across all inputs:
MPlabor
MPmachines
MPfactor

 ... 
Plabor
Pmachines
Pfactor

Suppose our basket producer faces a choice between hiring extra labor
or installing extra equipment. How will he choose? He/she will simply
compare costs and benefits of each choice.
Assume as before, that price of equipment (capital) is $4 and price of
labor (wage rate) is $2. If in both cases his output increases by 10
baskets (marginal product equals 10), he/she will definitely choose to
hire more labor: adding equipment will bring him additional 2.5 baskets
per dollar spent, while adding labor will result in extra 5 baskets per
dollar spent.
Moreover, our basket producer will keep on hiring more labor until
marginal products per extra dollar spent on all inputs level up due to
diminishing returns to scale. With more labor hired eventually marginal
product from extra labor will go down from 5 to 2.5 baskets per dollar
spent. This rule will conduct basket producer to a least cost factor
combination.
Firms minimize their costs of production by buying additional inputs until their
marginal products per extra dollar spent on each input become equal. This
explains a principle known as a factor substitution rule: if price of one factor

falls, then the firm will profit by substituting this factor for the other (more
expensive) factors. Least-cost factor combination is immediately related to
profit-maximizing at the factors’ markets (see section 10.4 ниже).
Keep in mind though, that minimum cost is not the main target for a free
market firm. Major incentive of a free market firm is to maximize its profits,
which we have yet to consider.

7.10.

Key Concepts

 implicit (indirect) vs. explicit (direct) costs
 economic costs vs. accounting cost
 cost structure: total, fixed and variable costs
 cost measurements: average, average fixed, average variable,
marginal costs
 minimum costs
 isoquant - isocost analysis, producers choice
 input substitution, least cost factor combination
7.11.

Discussion Questions

1.
What is the explicit and implicit cost of your studies?
numbers. Explain the difference between these two costs.

Give some

2.
If all factors of production are paid properly, the economic profit is zero.
At the same time producers are supposed to be profit-maximizers. If
maximum of fair profits is zero, why would the producers still be motivated to
work?
3.

Microsoft offers several financial templates for MS Office:
 http://office.microsoft.com/en-us/templates/CT101443641033.aspx
 http://office.microsoft.com/en-us/templates/CT101172321033.aspx

Pick one of them, such as “Operating expense analysis” or “Expense budget”,
and try to figure out which elements of expense are fixed, which are variable
cost. What implicit costs could be added?
4.

Describe measurements of cost and their essential features.

5.
Producers are said to be profit-maximizers, not cost-minimizers. Does
it mean that one goal can contradict the other? Can you think of real life
examples when minimizing costs may work against maximizing profits and
vice versa?
6.
Some inputs are considered as substitutes, some inputs are
complements (see definitions from section 3.11 выше). Using isocostisoquant graphs illustrate both cases.
7.
Applying equi-marginal principle to example from section 6.8 выше,
suggest use of which factor should the owner increase?
Will your
recommendations change if the wage rate doubles? What if the rent halves?

7.12.
1.

2.

3.

Exercises

Units of
TC, $
output
0
$150
1
$169
3
$206
6
$254
11
$317
18
$360
29
$611
Calculate average and marginal costs of production
40
$874
for the following total cost function:
45 $1,109
43 $1,221
Do total, average, and marginal costs follow the
37 $1,256
patterns as described in sections 7.4-7.5 выше?
Assume you are the owner of the shawarma
production described in example from section 6.8
выше. Based on available information and your
own assumptions regarding opportunity costs,
calculate annual profit and loss statement using
Table 7.1 format.
Does your business bring
accounting profit and/or economic profit? Will your
business be profitable if prices of all inputs double?

Continue Exercise 3 from the previous topic by using the CobbDouglas production function of Y=10×L.5×K.5 to fill the following table:
-

Using results of your
calculations draw a
1
5 6 7 8
map of isoquants for
the production of 20, 24,
28, 35, and 40 units of
output.
Budget Constraint is a straight line
usually expressed in the form of:
BC=PL×L+ PK×K, where:
 BC = available funds, $
 L = labor input, units
 K = capital input, units
 PL, PK are prices of labor and capital, correspondingly.
Assuming BC=$40, PL=$5, and PK=$5 add a budget constraint
line to the isoquants map: which level of isoquants this budget
constraint can reach and what is the optimal input combination?
Repeat the same for BC=$40, PL=$10, and PK=$5;
Repeat the same for BC=$50, PL=$10, and PK=$5.

8 7 6 5 4 3

Capital

2 1

Labor
2 3 4

ANSWERS TO TEST QUESTIONS

1
D

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
D B A A C B A C B

1
A

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
A B A A B B A B B

7.13.
1.
A.
B.
C.
D.
3.
A.
B.
C.
D.
5.
A.
B.
C.
D.
7.
A.
B.
C.
D.

Test Questions
MULTIPLE CHOICE QUESTIONS

Economic costs include
opportunity cost
explicit costs
implicit costs
all of the above
If marginal cost is less than average cost,
average cost is
not changing
decreasing
increasing
minimal
When marginal cost decreases, then the
production function exhibits:
increasing returns to scale
constant returns to scale
decreasing returns to scale
none of the above
Average variable cost is minimized, when
MC=AFC
MC=AVC
MC=AC
MC=0

9. A curve that shows combinations of factors
of production that result in equal amounts of
output
A. production function
B. indifference curve
C. isoquant
D. PPF

2.
A.
B.
C.
D.
4.
A.
B.
C.
D.

Average cost equals
MC/q
AFC+MC
AVC+MC
AFC+AVC
If AC=MC,
AC is min
MC is min
TC is min
TC is max

6. Which of the following is true at all levels of
production?
A. AFC<AVC
B. AFC>AC
C. AC>AVC
D. AC<AVC
8. A line that represents alternative combinations
of factors of production that have the same
costs
A. isocost
B. total cost
C. budget constraint
D. economies of scale
10.
Firms minimize their costs of production
by equalizing _____ per _____ across all
factors
A. average product, price
B. marginal product, price
C. output, price
D. cost, price

TRUE-FALSE QUESTIONS
1. Accounting cost includes explicit costs
A. True
B. False
3. AFC curve is first decreasing, then
increasing
A. True
B. False
5. MC is measured as the change in TC due to
one extra unit produced
A. True
B. False
7. When the AC curve is above the MC curve,
AC is increasing
A. True
B. False
9. Curves that show technically efficient
combinations of inputs producing different
levels of output comprise an isocost map
A. True
B. False

2. Economic costs are the opportunity costs of
using inputs in the production of goods and
services
A. True
B. False
4. TC first increases at a decreasing rate, then it
increases at an increasing rate
A. True
B. False
6. When the law of diminishing returns holds, MC
decreases.
A. True
B. False
8. The amounts of inputs that producers can
acquire depend on prices of inputs
A. True
B. False
10.
If price of one factor falls, then the firm will
profit by substituting other factors for this
factor
A. True
B. False

8.

PERFECT COMPETITION
8.1.

Market Structures

Although based on live examples, most of concepts, laws and models of
market economy discussed previously are theoretical approximations of real
markets. To be applied to any real life market these theories have to be
adjusted to the specific conditions of particular case. Of course, each of
millions of markets across the globe has something special, but economists in
general distinguish four major types of market structures (42):
- Perfect Competition
- Monopoly
- Oligopoly
- Monopolistic competition
This topic covers perfect competition, while other market structures are
discussed in the next topic (see section 9 ниже).
8.2.

Conditions for Perfect Competition

Perfectly competitive are markets complying with the following most important
conditions (43):
- buyers and sellers are price takers,
- the number of firms is large,
- there are no barriers to entry or exit,
- the firms’ products are identical,
- there is complete information.
PRICE TAKERS: Individual buyers (consumers) or sellers (producers) have no
control over the market price and/or
quantity. As Figure 8.1 shows, the
market demand (D) and supply (S)
curves are the sums of several
individual consumers’ demand
curves (Di) and several individual
producers’ supply curves (Si) (see
sections 3.3 and 3.5 выше).
Figure 8.1. Figures 3.3 and 3.5 Combined.
Market equilibrium price occurs in the market as a result of the market
demand and supply interaction. At that time it becomes a perfectly elastic
straight line supply for individual consumers and demand for individual
producers. Both individual buyers, and individual sellers are price takers.
None of them can affect the market price.
While shopping in a supermarket for an apple juice, you as a buyer
never bargain with sellers. You look at a price, and either agree with it
and buy that juice, or disagree and look for a cheaper juice or a
substitute drink. Your supply is perfectly elastic, take it or leave it. At
the same time the whole town of apple juice shoppers is doing exactly
the same: consumers either vote for this price with their purchases, or

reject it. Their individual decisions add up to the market quantity of
apple juice demanded at the current market price.
On the other side of the apple juice market, individual apple juice sellers
and producers never meet you or any of other thousands of individual
consumers. They only receive a price signal, a perfectly elastic demand
line from the market and supply their apple juice according to their
individual supply curves.
LARGE NUMBER OF FIRMS: A large number of small producers and consumers
is in fact a prerequisite for a price-taking condition. Each of buyers and
sellers is small comparatively to the total size of the market. This guarantees
that no single participant can exercise any control over the market. If a single
consumer doubles his/her purchases or one firm entirely shuts down its
production, the market stays unaffected: neither the price changes, nor the
quantity of goods circulating in the market changes noticeably.
Whether you buy one pack of apple juice, or ten, it will not distress the
apple juice market. Similarly, if one farmer decides to grow apples
instead of pears and process apples to a juice, his product will not
overflow market with excessive juice.
NO ENTRY/EXIT BARRIERS: Both buyers, and sellers are absolutely free to
enter and exit markets. There are no barriers to entry or exit: legal, regulatory,
financial or any other obstacles for anyone to buy (consume) or sell (produce)
in a market.
Free Trade zones are popular way to promote economic development.
Lack of barriers to entry/exit is an important part of their attractiveness to
businesses:
A free trade zone (FTZ) or export processing zone is one or more areas
of a country where tariffs and quotas are eliminated and bureaucratic
requirements are lowered in order to attract companies by raising the
incentives for doing business there… They are special zones where
(some) normal trade barriers such as import or export tariffs do not
apply, bureaucracy is typically minimized…
Free trade zone (2006, October 12). In Wikipedia, The Free
Encyclopedia. [Accessed: October 28, 2006]. Available from:
<http://en.wikipedia.org/wiki/Free_trade_zone>
IDENTICAL PRODUCTS: All producers in the same market supply "homogeneous
goods". This means that products of each firm are perfect substitutes to
products of any other firm. Each firm sells a standardized product. No buyer
can differentiate or tell any difference between them in major relevant product
characteristics - quality, contents, utility, etc.
While next time shopping for an apple juice, take a closer look at labels
on juice packs of different producers. Most likely, all packs will have a
similar standard set of specifications: contents, ingredients, nutrition
facts, expiry dates, etc. Moreover, even nutrition details, such as
contents of sugar, protein or vitamins, will be more or less similar.

Then, how do you choose which apple juice to buy? Odds-on, if all
prices are comparable you will pick a pack of your favorite brand. In that
case, the condition of “identical product” is violated. Companies
promote their brand names exactly with a purpose to differentiate their
products from other firms’ products. Perfect competition requires full
identicalness with no distinguishing features to any firm’s product,
including brand differentiation.
COMPLETE INFORMATION: Both buyers, and sellers are fully aware of prices
and qualities of all identical products, which are produced by the same
technology, in the same quality.
As a matter of fact, all the information that you find on the apple juice
pack, as well as with the most of other products, appeared there as a
consequence of governmental attempt to promote perfect competition.
Consumers should be aware of what they purchase.
8.3.

Revenues. Profits.

Before proceeding any further, let us agree on some definitions. Profits (π)
are conventionally defined as the difference between the total revenue (TR)
earned by a firm and the total cost (TC) incurred by a firm while producing a
product. The total revenue (TR) is the amount of money the producer earns
by selling a product in the market. TR is a product of price (P) and quantity (Q)
sold.
TR = (P*Q)
Suppose a firm has produced and sold 10 units of product. If the price
of each unit is $10, then the TR is $100 (10×$10). If the TC of
producing these units is $80, then the profit turns out to be $20.
By the same token as earlier, we measure revenue not only as total, but also
as average and marginal. Average revenue (AR) is total revenue per unit of
output:
AR = TR/Q
Marginal revenue (MR) is the extra revenue that firm earns with an additional
unit of product:
MR = ΔTR/ΔQ
Thus, profit is what remains after all costs have been covered. Negative profit
is referred as loss.
π = TR – TC = (P*Q) – TC
8.4.

Maximizing Profits

Any market economy producer is motivated by profit maximization. A
competitive firm also maximizes profits. To do so, a firm has to produce the
quantity of output which brings her highest possible level of profit, taking into
account market demand and price, as well as its own cost of production. Is
there any general rule, how the competitive firm can make maximum profits?

Economically speaking, if all costs are covered properly, including opportunity
costs and normal returns to all factors of production (see section 7.2 выше),
then the maximum economic profit equals zero.
Let us continue the example from section 7.4 выше. Table 8.1 develops
Table 7.3. Assuming the product price is $35, we can calculate TR, MR
and profits.
According to our calculations, TR is increasing, while MR is constant
and equals price. The latter is natural, as MR is an increase in TR with
each next unit of product sold, and if that unit is sold at a market price,
then increase in TR equals to that price, or MR=P.
Table 8.1. Costs, Revenues and Profits of Production (P=$35)
MRPC=ΔTR/ΔQ=P πPC=TR-TC
Q
TC
MC
TRPC=P*Q
0
1
2
3
4
5
6
7
8

$100
$120
$137
$151
$168
$188
$213
$246
$346

$0
$20
$17
$14
$17
$20
$25
$33
$100

$0
$35
$70
$105
$140
$175
$210
$245
$280

$35
$35
$35
$35
$35
$35
$35
$35
$35

-$100
-$85
-$67
-$46
-$28
-$13
-$3
-$1
-$66

What level of output will this producer choose under the circumstances?
The idea is to compare MC to MR. If extra cost is less than extra
revenue the producer should go for this extra unit of production. Say,
adding 3rd unit of output costs extra $14, but brings extra $35 of
revenues, which is definitely a good deal. If we continue comparing, MC
exceeds MR only after the 7th unit. The producer will clearly stop at the
7th unit. Then the producer’s choice is level of output at which:
100
90

AC
MC
P

$

80
70
60
50
40
30
20
10
0
0

1

2

3

MC = P
What about profits? Maximum
near-zero profit happens at the
same production level of 7 units.
Profits both before, and after 7
units level of production are
deeply negative.

Moreover, both Table 8.1 and
Figure 8.2 show that profitmaximizing point is also a costOutput, units
minimizing point where AC=MC
4
5
6
7
8 (see section 7.5 выше)

Figure 8.2. Profit Maximizing under Perfect Competition.
Hence, keeping in mind that MR=P, we arrive at the perfect competitors’
profit-maximizing rule:
MC = MR = P = min AC

8.5.

Firm’s Supply Curve

One important conclusion from the previous section is that as a price taker a
competitive firm will always choose that output level at which price equals the
marginal cost of production (MC = P).
In the example from Table 8.1 under the market price of $35 the
producer chooses to produce 7 units according to the rule MC=MR=P.
If the price goes down to $25, he/she will produce 6 units, if the price
increases to $100, he/she will produce 8 units. We have a relationship,
between the market price of a product and the
quantity supplied (produced) of that product,
which is firm’s individual supply.
Take a look at Figure 8.3. Diagrammatically, the
competitive firm's equilibrium happens where the
rising MC curve intersects perfectly elastic
demand curve (P line). At the price of P1 the
firm will produce Q1, at the price of P2 the firm
will produce Q2, at the price of P3 the firm will
produce Q3. Thus, the firms MC curve is its
individual supply schedule.
Figure 8.3. MC as Individual Supply of the Firm
8.6.

Firm’s Supply under Price Fluctuations

There are four potential cases with respect to competitive firm’s individual
supply-demand equilibrium. Our case 1 is the zero-profit case (see section
8.4 выше), it is reproduces in Figure 8.3, Case1. Yet, there are other
possibilities, in view of short run price fluctuations.

Figure 8.3. Four Possible Cases of Price Fluctuations.
As agreed earlier, the competitive firm can not control price. Price comes
from the market and it can go up or down depending on current market
conditions. The firm reacts to a price change by varying its output and
chooses to produce the quantity that maximizes profit, which is the quantity
where MC = MR = P. This leads to couple of more cases (Figure 8.3, Cases
2, 3)

CASE 2 - PRICE IS ABOVE THE AVERAGE COST (Figure 8.3, Case 2): Along this
segment of the firm’s supply (MC) curve P=MR>AC. In this case the firm
earns short run positive excess profit (π) to the amount of (MR-AC) per unit
produced. This can not persist, though. Excess profits in the long run will
attract new entries, firms and resources will move into the industry until
eventually extra supply will bid down the market price to the level of
P=MR=AC.
CASE 3 - PRICE IS BELOW THE AVERAGE COST (Figure 8.3, Case 3): Along this
segment of the firm’s supply (MC) curve P=MR<AC. In this case the firm
carries negative profits, or short run losses (-π) to the amount of (AC-MR) per
unit produced. This also can not persist in the long run. Losses will cause
exits, firms and resources will move away from the industry until eventually
declining supply will bid up the market price to the level of P=MR=AC.
In both cases 2 and 3 the competitive firm's equilibrium will be restored at the
case 1 level where MC = MR = P = min AC. In all these three cases a
competitive firm survives both in the short, and in the long run and stays in the
market. What about those who exit? What are conditions under which firms
decide to shut down and leave the market? That will be our case 4 – firms’
shutdown condition.
8.7.

Firm’s Shutdown Condition

Any operating firm bears fixed and variable costs (see section 7.3 выше).
The firm’s revenues are supposed to cover these costs, if not to bring profits.
There are two critical points along the firm’s MC – supply curve:
- point MC=AC where revenue covers both fixed and variable costs,
- point MC=AVC where revenue covers only fixed cost.
Therefore, when the market equilibrium price goes below firm’s AC there are
two possible outcomes:
- If the price is within section AVC<P=MR=MC<AC (Figure 8.3, Case
3), the firm operates with an economic loss. However, the price is
still high enough to cover all least part of its variable costs and all of
its fixed costs. So it stays in business in the short run in hope of
better market conditions.
- If the price reaches and goes below point AVC>P=MR=MC (Figure
8.3, Case 4). Price is so low that the firm is not covering all of its
variable costs as well as part of the fixed costs. Now the firm carries
absolute losses, which can only be cut if the firm completely shuts
down.
Fixed costs are considered as sunk costs, or unrecoverable costs. If the
firm shuts down, all of its sunk costs should be written off as a pure loss.
While in case 3 situation, the firm is losing money, but it keeps on
recovering at least part of its fixed (sunk) costs. It still is loosing less
than it would if it shut down.
Let us consider our earlier example from section 7.2 выше (Table 7.1).
With economic costs of $26,000 and total sales revenue of $25,000 your

friend’s firm was carrying economic losses of $1,000. Should the firm
shut down? Of course, not. If your friends firm shuts down, its fixed
costs of $10,000 will be lost forever. While there is only $1,000 of
losses, there is still hope to improve performance in future. Losses will
be greater if the firm shuts down at this point. The shutdown condition
will be reached if sales drop below $10,000.
Now we can correct the statement concerning firm’s individual supply curve
(see section 8.5 выше): the firm’s supply curve is the marginal cost curve
above the shut down point, or from the MC=AVC point up.
8.8.

Short run / Long run Equilibrium

To illustrate connection between the market equilibrium and the firms’ supply
in the long and short runs, let us take a closer look at firm’s reaction to market
price fluctuations (Figure 8.4).

Figure 8.4. Firms and Market Adjustment to Price Fluctuations.
Figure 8.4 shows just two of many competitive producers in the market.
Initially, Firm 1 runs at a normal zero economic profits. Firm 2 carries short
run losses, but the price is still above its AVC, so it continues operation.
Suppose market demand decreases due to any of known reasons (see
section 3.11 выше). Market price goes down, perfect competitors have to
take it. Now, Firm 1 still operates, although at a loss. Firm 2 has to shut
down, price is below its AVC.
Exit of Firm 2 is accompanied with exits of all other firms which have similar
cost structures (AVC>P). Less producers supply less (see section 3.11
выше), the supply curve shifts left, causing decrease in output and increase in
price. Firm 1 survived and now operates normally at a zero economic profit
again. The industry now has lower overall cost of production, because firms
with the higher costs have left. This is yet another illustration how the invisible
hand of the marketplace guides production towards efficiency through
competition for scarce resources.
8.9.

Allocative Efficiency

By now we are ready to add more rigorous argument in favor of the market
economy (see section 2.7 выше), namely: under perfect competition market
economy achieves allocative efficiency (43). Allocative efficiency is attained if
the scarce resources are allocated to the production of the goods and

services most valued by all consumers. No reallocation of resources can
make anyone better off without making someone worse off.
Allocative efficiency in a certain market is judged
by weighing the benefit gained from
consumption of one extra good (marginal utility)
against the cost of producing it (marginal cost).
Consumers maximize their utility (satisfaction)
along the market demand curve. Producers
maximize profits and minimize cost along the
market supply curve.
This generates
correspondingly Consumer Surplus (see section
5.10 выше) and Producer Surplus (see section
6.9 выше), as shown in Figure 8.5.
Figure 8.5. Consumers and Producers Surpluses.
Consumer Surplus and Producer Surplus together form a Total, or Social
Surplus (TS). If we combine definitions of the Total, Consumers (see section
5.10 выше) and Producers (see section 6.9 выше) Surpluses, then for a
perfectly competitive equilibrium (44):
TS = Consumer Surplus + Producer Surplus,
or
TS = (Value to Buyers – Price paid by Buyers) + (Price received by Sellers – Cost to Sellers),
or
TS = Value to Buyers – Cost to Sellers
Total Surplus is at maximum, when consumers gain the highest value and
producers incur the lowest costs. At the competitive market equilibrium the
last unit of a good or service is purchased and sold at the equilibrium price (Pe)
equal to the marginal benefit (MU) from its consumption and to the marginal
cost (MC) of its production. As defined earlier (see section 3.7 выше):
Equilibrium is a combination of market price (Pe) and quantity (Qe) at
which neither buyers, nor sellers wish to change their purchases, sales,
or prices.
- If output is below the competitive equilibrium, the Total Surplus will
decrease: consumers still have more marginal benefits to gain and
the producers still can lower their costs.
- The Total Surplus will also decrease if output increases beyond the
competitive equilibrium: the marginal benefit to consumers becomes
less than the marginal cost of producers.
Thus, Total Surplus is maximized when a competitive market is in equilibrium.
Any deviation from this equilibrium in price, in quantity, or both decreases
Total Surplus and leave a society as a whole worse off.

8.10.

Key Concepts

 types of market structure
 conditions for perfect competition
 revenues, profits
 profit maximization
 firm’s supply curve (MC curve) and price fluctuations
 firm’s shutdown condition (P=MC=AVC)
 competitive equilibrium – short run, long run
 allocative efficiency of markets
8.11.

Discussion Questions

1.
Discuss conditions for perfect competition using examples from your
own knowledge and experience.
2.
What number of buyers and sellers in the market is large enough for it
to become perfectly competitive? Is there a minimally sufficient number?
3.
Consider a used cars market. Is it perfectly competitive in your town?
Are any of conditions for perfect competition violated in it? If any, which ones?
4.
How revenues differ from profits? Why free market firms are profitmaximizers, rather than revenue-maximizers?
5.
If a competitive firm is a profit maximizer, why its supply curve is the
MC curve, not, for example, the marginal profits curve? Support your
discussion with marginal profits calculations based on Table 8.1 data.
6.
Suggest your own business. Define output, TC, FC, VC. Consider four
cases of possible price fluctuations and explain your reaction to them.
7.
Use section 8.8 выше to describe possible short-run and long-run
implications of increase in the market demand.
8.

According to the statement from section 8.9 выше:
- The Total Surplus will also decrease if output increases beyond the
competitive equilibrium: the marginal benefit to consumers becomes
less than the marginal cost of producers.

Elaborate on this, supporting your arguments by both verbal, and
graphic explanations.

8.12.

Exercises

1.

Recalculate Table 8.1 for the price of $25 and $45. Comment on
results:
Does the profit-maximizing rule hold?
What is profit-maximizing amount of output?
How marginal cost, marginal revenue, and average cost are
related?

2.

Assuming the market price of the product is $20, continue Exercise 2
from the previous section 7 by calculating total revenues, marginal
revenues and profits.
What is profit-maximizing amount of output?
Does the profit-maximizing rule hold?
What is this firm’s shutdown condition?
ANSWERS TO TEST QUESTIONS

1
B

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
A C C A B D C B D

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
A A A A B B A B B

8.13.
1.
A.
B.
C.
D.
3.
A.
B.
C.
D.
5.
A.
B.
C.
D.

Test Questions
MULTIPLE CHOICE QUESTIONS

Conditions for perfect competition include:
production efficiency
complete information
specialization
none of the above
A perfectly competitive firm’s demand
schedule is
upward sloping
perfectly inelastic
perfectly elastic
unit-elastic
Perfect competitors maximize profits at
min AC
min MC
min MR
min price

7. In the short-run equilibrium a competitive
firm can have
A. positive profits
B. negative profits
C. zero profits
D. all of the above
9. The firm’s individual supply curve is its
marginal cost curve from the point of
A. MC=AC
B. MC=AVC
C. MC=AFC
D. none of the above

2.
A.
B.
C.
D.
4.
A.
B.
C.
D.
6.
A.
B.
C.
D.
8.
A.
B.
C.
D.

Homogeneous goods means:
identical products
large number of products
substitute products
complement products
Extra revenue that firm earns with an
additional unit of product is
total revenue
average revenue
marginal revenue
profit
The firm’s individual supply curve is its _____
curve
TC
MC
AC
AVC
Total profit equals:
average revenue minus average cost
total revenue divided by total product
total revenue minus total cost
total product minus total cost

10.
Competitive equilibrium is efficient,
because for the last unit bought and sold
A. P=MU
B. MC=P
C. MU=MC
D. all of the above

TRUE-FALSE QUESTIONS
1. Monopolistic competition is part of perfect 2. Perfect competition requires both buyers and
competition
sellers to be price-takers
A. True
A. True
B. False
B. False
3. Barriers to entry include legal and financial 4. Total revenue equals price times quantity
obstacles for anyone to buy or sell in a A. True
market
B. False
A. True
B. False
5. The competitive firm's equilibrium happens 6. In the long-run equilibrium a competitive firm
where MC curve intersects market price line
can have positive profits
A. True
A. True
B. False
B. False
7. Firm shuts down if P <AC
8. Firms with losses can survive in the short-run,
but leave the market in the long run
A. True
A. True
B. False
B. False
9. Allocative efficiency is attained if reallocation 10.
Total surplus is maximized when
of resources can make someone better off
consumer surplus is larger than producer
without making someone worse off.
surplus
A. True
A. True
B. False
B. False

9.

IMPERFECT COMPETITION
9.1.

Three Forms of Imperfect Competition

Previous topic covered one of four generally recognized market structures
(see section 8.1 выше):
- Perfect Competition
- Monopoly
- Oligopoly
- Monopolistic competition
As agreed earlier (see section 8.2 выше), perfect competition happens when
a large number of price-taking firms produce and/or sell homogeneous
products under complete information with no barriers to entry/exit. As a major
implication none of them can affect the market price or quantity.
The remaining three market structures (Figure 9.1) are different forms of
imperfect competition, which happens when individual producers or sellers
obtain certain control over the price and/or quantity of output. Their major
features are:

Monopolistic Competition occurs if a large number of sellers manage
to differentiate their products from each other. This gives producers
some control over the price and quantity. Monopolistic competition
results in short-run profits, but it still ends with perfectly competitive
equilibrium and zero economic profits in the long-run. Examples include
health resorts, TV shows, restaurants, clothes, perfumes.

Oligopoly is an intermediate form of imperfect competition, it happens
if small number of firms takes over one industry. Examples include
petroleum industry, automobiles, cigarettes, newspapers.

Monopoly represents the highest level of imperfect competition.
Monopolist is a single producer or seller of goods or services with no
close substitutes. By taking total control over the price and quantity,
monopolist turns into an absolute price-giver. Typical examples of
monopoly are public utilities companies supplying gas, electric power,
water.
Economists agree that monopolistic competition and oligopoly are the most
widely spread forms of real life industrial organization. Markets with perfect
competition and monopoly are much less common.

PERFECT COMPETITION

PERFECTLY COMPETITIVE FIRMS
MONOPOLISTIC COMPETITION

IMPERFECT COMPETITION

OLIGOPOLY
MONOPOLY

Figure 9.1. Four Major Market Structures.

9.2.

Main Characteristics of Imperfect Competitors

Table 9.1 presents critical characteristics of each form of market structure (45).
Table 9.1. Key Features: Perfect vs. Imperfect Competition (45).
Type of
industry

Number
of firms

Type of
product

Barriers
to entry

Control
over price

Degree of
concentration

Perfect
competition

Very
large

Homogeneous

None

None

Zero

Monopolistic
competition

Large

Differentiated

None/Few

Some

Low

Oligopoly

Small

Homogeneous

Scale

Substantial

High

Monopoly

One

Unique

Scale or
legal

Complete

100%

Examples
Farm
products;
commodities
Restaurants;
clothing
stores
Cars,
chemicals
Public
utilities

As we can see, with the decrease of number of firms from numerous under
perfect competition all the way trough to a single firm under monopoly, degree
of concentration and barriers to entry increase, so does the market power
(control over price/quantity).
The degree of concentration or the market power is usually measured by
concentration ratio, which shows percent of the total industry output
accounted for by several largest firms in the market (usually, 4 but possibly
any other small number, depending on specifics of the particular industry).
For example, concentration ratio CR4=90% would point to a rather high
degree of concentration: top four firms control 90% of a market.
Another important element of imperfect competition is barriers to entry, which
are obstacles preventing or restraining entry of firms into an industry (46).
9.3.

Barriers to Entry

Sources of entry barriers include (Figure 9.2):

Control over scarce or critical inputs, such as natural resources,
special locations, unique talents.
“…De Beers, a Dutch firm controls almost all of the world's diamond
production since it owns most of the diamond mines located in Africa…
In order to keep diamond prices at a lofty level, De Beers strictly controls
the supply of the diamonds that are allowed to enter world markets each
year (47)”.

Product differentiation – brand advertising. While discussing identical
products condition for a perfect competition (see section 8.2 выше), we
showed how advertising can influence consumers’ choice between
identical goods.
“For example, OmniGuzzle gasoline is chemically identical to Bargain
Discount Fuel gasoline. However, due to years of intense OmniGuzzle

advertising that has burned the OmniGuzzle brand name into buyers
brains, most are absolutely convinced that OmniGuzzle is a "higher
quality" gasoline.”
Product Differentiation, AmosWEB Encyclonomic WEB*pedia, http://www.AmosWEB.com, AmosWEB
LLC, 2000-2006. [Accessed: November 2, 2006].



Legal or governmental regulations include any administrative laws
and rules, such as patents, licenses, franchises, that make it either
difficult, or costly for outside firms to enter a particular market.

Governments often grant one single firm to operate a public utility or a
telecommunication industry in return for the right to regulate these
markets. Patents grant inventors exclusive rights to use their inventions.
Licenses restrict entries in certain industries, such as banks, mass
media, telecommunications.
Some entry barriers may be quite rigid and eccentric. For instance,
admission requirements to enter Papal Swiss Guard definitely cut off
several millions of possible rivals:
- the guards must be unmarried Catholic male Swiss citizens
between 19 and 30 years old and at least 174 cm tall, who have
attended the Swiss military school and have a professional diploma
or a high school degree.
Admission Requirements, The Holy See, The Roman Curia. [Accessed: November 3, 2006].
Available from: <http://www.vatican.va/roman_curia/swiss_guard/>

CONTROL
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ECONOMIES

OF

SCALE

Figure 9.2. Major Sources of Barriers to Entry.

Economies of scale is a phenomenon important enough to take a
separate look at.
9.4.

Economies of Scale

Economies of scale exist if unit cost of output (average cost) constantly
declines with the number of units produced. Average cost curve is not Ushaped any more. Instead, it is downward sloping, because marginal cost is
always less than average cost while marginal product is constantly
increasing (see sections 7.4-7.5 выше). More regular case with a U-shaped
average cost, increasing marginal cost and decreasing marginal product
(see Figure 7.2 in section 7.4 выше) represents diseconomies of scale.
Economies of scale often happen in the industries with very high start-up
(sunk) costs or a high ratio of fixed to variable costs, such as aerospace,
automobile, utilities, or petroleum industries.
Economies of scale
correspond to increasing returns to scale in production technologies (see

section 6.7 выше). If each next unit of input brings more than proportionate
increase in output, then unit cost of that output will be less.
In our section 6.1 выше example 1 rod, 1 chef, and 4 sq.m. provided
output of 500 shawarmas per day, while 2 rods, 2 chefs, and 8 sq.m.
provided output of 1,000 shawarmas per day, etc. This production
function exhibited a constant return to scale (see section 6.7 выше),
which was reflected in unchanging productivities:
- Labor Productivity = 500 sh/chef;
- Capital Productivity = 5 sh/$
- Total Factor Productivity = 2.5 sh/$
What if the production has increasing returns to scale? Say, 2 rods, 2
chefs, and 8 sq.m. can produce 2,000 shawarmas per day? Under
increasing returns to scale, productivity increases:
- Labor Productivity = 1,000 sh/chef (2,000sh/2);
- Capital Productivity = 10 sh/$ (2,000sh/$200)
- Total Factor Productivity (Q/F) = 5 sh/$ (2,000/{$40 of land + $160
of labor + $200 of capital} = 2,000/$400)
Hence, increasing returns to scale lead to increasing productivity, which
in its turn ends up as a lower per unit costs of production, or economies
of scale. For example, total productivity rise from 2.5 sh/$ to 5
sh/$ means fall of per unit total cost (average cost) from 0.4$/sh
(=1$/2.5sh) to 0.2$/sh (=1$/5sh).
In this case economies of scale occur due to natural reason – nature of
given technology is such, that average cost steadily declines with increase
of the scale of production. Because of that, such monopoly is called a
natural monopoly. Continuous decrease in unit cost with each next good or
service produced often results in a monopolistic
large-scale mass production by a single survivor
in the market. Small firms can not survive in
industries with significant economies of scale.
Economies of scale make one large firm the sole
producer instead of many small competitive firms.
Natural monopoly firm can increase output (while
still decreasing costs) to the extent, when its sole
product covers the entire market demand in this
product (see Figure 9.3). Large size, low per
unit cost, combined with the high start-up cost
prevent anyone else from entry attempt.
Figure 9.3. Natural Monopoly
“There is a worldwide debate about the effects of expanded business
seeking economies of scale… and the globalization of the economy.
Those who oppose this globalization, as seen in the demonstrations
held outside World Trade Organization (WTO) meetings, have claimed
that not only will small business become extinct with the advent of the
transnational corporation, the environment will be negatively affected,
developing nations will not grow and the consumer and workforce will

become increasingly less visible.
…Moreover, it is feared that
competition could virtually disappear as large companies begin to
integrate and the monopolies created focus on making a buck rather
than thinking of the consumer when determining price. The debate and
protests continue (48)”.
9.5.

Monopoly and Market Demand.

Monopolistic competition and oligopolies as an intermediate form of imperfect
competition display same characteristics and lead to the same results as
monopolies. We will analyze imperfect competition based on the impacts of
monopolies, keeping in mind that all other forms of imperfect competition have
similar origins, features and outcomes.
Similarly to a competitive firm, a monopolist is motivated to maximize profits.
But the situation is different now (49). Under perfect competition many
competitive individual producers make their production decisions based on a
perfectly elastic horizontal demand curve – a price originating from the market
equilibrium. In contrast, the monopoly firm faces the same market’s demand
all by itself. It has the power to choose both price and quantity of production
along the market demand curve (50).
Take a look at the market demand in Table 3.3, section 3.6 выше: at the
lowest price of $1 consumers are able and willing to consume 25,000
shawarmas, at 2$ - 22,000, at $3 – 19,000, and so on. Suppose this
market has just one monopolist producer.
The monopolist looks at this demand and concludes: if I charge the price
of $1 per shawarma my total revenue will be $25,000, if I charge $2 I will
earn $44,000 (or $2 per unit produced), by charging $3 I will gain
$57,000 (or $2 per unit produced), and so on. Notice, that all points
along the demand curve are also points along the monopolist average
revenue curve (for definition, see section 8.3 выше).
Market demand curve is the average revenue (AR) curve for the monopolist.
That gives the monopolist clear picture, how to earn maximum revenue, but
again, it is not, what he wants. As any other producer in the market, the
monopolist is profit-maximizer. What price/quantity combination will the
monopolist choose?
9.6.

Maximizing Profits of Monopoly

For better understanding profit-maximizing behavior of a monopolist, and how
it differs from a perfect competitor’s behavior, let us extend example from
section 8.4 выше, assuming that a perfectly competitive firm is now a
monopoly. Results are presented in Table 9.2.
If technology is same, then all costs are also the same as in Table 8.1. And in
the same way the decision is based on comparison of MC and MRM (see
section 8.4 выше). The difference now is in marginal revenue (MRM), which
is not fixed at the price level anymore (MRM≠P). Each next unit is sold at the
equilibrium market price under the perfect competition, but not under the

monopoly. Monopolist is free to choose his own equilibrium with the price that
suits him along the market demand curve.
In fact, the monopolist rather chooses the quantity and then charges the price.
He will add output until extra cost is less than extra revenue, or up to the
quantity with MC=MRM.
Table 9.2. Costs, Revenues and Profits of Monopoly Production.
Q
0
1
2
3
4
5
6
7
8

TC
AC
MC TRM=P*Q ARM=TR/Q=P=D MRM=ΔTR/ΔQ πM=TR-TC
$100
$0
$0
$0
$65
$0
$120 $120 $20
$60
$60
$60
-$60
$137 $68 $17
$110
$55
$50
-$27
$151 $50 $14
$150
$50
$40
-$1
$168 $42 $17
$180
$45
$30
$12
$188 $38 $20
$200
$40
$20
$12
$213 $35 $25
$210
$35
$10
-$3
$246 $35 $33
$210
$30
$0
-$36
$346 $43 $100
$200
$25
-$10
-$146
For example, following Table 9.2, addition of the 3rd unit of output costs
extra $14, but brings extra revenue of $40, which is definitely a good
deal. If we continue further, MC equals MRM only at the 5th unit after
which
MC>MRM.
The
monopolist will definitely stop at
80
MRM
the 5th unit.
$
MC
70
P
Next task is to find out the price.
60
50
40
30
20
10

Output, units

0
0

1

2

3

4

5

6

7

8

Refer to the AR curve, which is
the market demand as well.
According to Table 9.2, 5 units
can be sold at a price of $40.
We found the monopolist
equilibrium: 5 units at the price
of $40. Notice (see section 8.4
выше), monopoly ends up with a
lower output and a higher price
(P=$40, Q=5) than the perfectly
competitive firms (P=$35, Q=7).

Figure 9.4. Monopoly’s Choice of Production
The monopolist choice of output is illustrated in Figure 9.4. The monopolist
chooses quantity to produce where MC=MR M (5 units), but charges the price
along the market demand curve ($40).
9.7.

Monopoly Equilibrium

Major characteristics of the monopoly equilibrium are illustrated in Figure 9.5
based on Table 9.2 data. To summarize features of the monopoly equilibrium:

A popular misconception about monopolists is that they simply
charge highest price possible to gain the highest revenues. In fact,

maximum profit level of production of the monopolist does not
correspond to its maximum revenues.
Maximum profits require
MC=MRM, while maximum total revenue occurs at MRM=0, when extra
unit of output brings no increase in total revenue.
In Table 9.2 example maximum profit is achieved with 5 units produced,
while maximum total revenue is received with 7 units, when MRM=0.
This level of output is not acceptable for the monopolist, though,
because it corresponds to considerable losses ($36).

Maximum profit of the monopolist happens when its output is at the
level, where the firm’s marginal cost equals to its marginal revenue:
MC=MRM  max π
Table 9.2 calculations show maximum profit of $12 with the production
of 5 units.

At the level of output with MC=MRM the firm’s average cost (AC) is
usually below its average revenue (D=P=AR>AC), which provides the
monopolist an excessive economic profit:
(AR>AC) 
πM=TR-TC = {(AR-AC)*Q} > 0)
In Table 9.2 example, maximum
profits of $12.3 originate as a
difference between the average
revenue of $40 and the average
cost of $37.5 (times 5 units
produced).

Possession of a monopoly
does not ensure economic
profits. Depending on AC vs.
AR, a monopoly profits may be
positive or negative (losses).
As long as price is above the
AVC (see section 8.7 выше), it
will continue operations in the
short run, but will restructure
production or leave the market
in the long run.

70

πM
MRM
P
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$
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Figure 9.5. Main Features of Monopoly Equilibrium.
9.8.

Economic Inefficiency of Monopoly

Monopolies cause economic waste by constraining output and controlling
prices. They typically produce a reduced amount of output at higher cost and
prices than perfectly competitive industries. This leads to:
- redistribution of income from consumers to the monopolist;
- allocative inefficiency (see section 8.9 выше).

Figure 9.6. Comparison of Perfect Competition and Monopoly (51).
Both impacts are illustrated by Figure 9.6, which is comparing the consumer
and producer surpluses in the perfectly competitive market with the
monopolist equilibrium.
The monopolist produces less (Qm instead of Qpc) and charges higher price
(Pm instead of Ppc). As a result, the consumer surplus falls by the area
PmCBPpc. This area represents actual values to the members of the society
and consists of two portions:
- the amount equivalent to the PmCEPpc area is a value redistributed
from consumers to the monopolist as additional producer surplus;
- the amount equivalent to the CBF area is totally lost to both
consumers and the producer.
In addition, a value equivalent to the EBF segment is part of producer surplus
lost by the monopolist. Consequently, the total cost to society is equivalent to
the CBF area. This net loss to society due to a monopoly is called a
deadweight loss. It occurs in a monopoly industry due to the lower level of
output and higher price and cost of production.
According to Table 9.2, the monopolist earns the profit of $12 by
producing 5 units of product at a price of $40 (total value of
5*$40=$200), as opposed to a perfectly competitive production (see
section 8.4 выше) of 7 units at a price of $35 (total value of
7*$35=$245). Hence, $12 is gained by the monopolist in excess
(redistribution of income) and $45 (=$245-$200) of output is totally lost
to society (allocative inefficiency).
One extra argument against the monopoly market structure is its lack of
incentives for new improved products and technological advance. Whether
accurate or not, but monopolies are every now and then blamed in holding
back new products and technologies. Some conspiracy theories hold
monopolies responsible for conducting their research and development with
the sole purpose to contain new entries and maintain their controls over
industries.
Main recipes to fight imperfect competition are regulation, antitrust laws, and
promotion of competition. Most successful policies are securing real rivalry by
reducing the barriers to competition, privatizing public sector entities and
breaking up natural monopolies into smaller firms wherever possible.

The European Commission on Wednesday called for Europe's postal
market to be opened up to rivals by 2009, saying mail delivery firms
should not have a legal monopoly on any part of the service...
Britain ended the Royal Mail's 350-year postal monopoly at the start of
this year. The company's president Adam Crozier said liberalization had
forced it to restructure... Quality of service was now the best ever and
the work force were better paid and happier, he claimed, saying postal
strikes once accounted for half of all British labor stoppages and now
made up less than 2 percent.
EU calls for greater competition in postal market. The Associated Press, October 18, 2006.
[Accessed: November 8, 2006]. Available from:
<http://www.iht.com/articles/ap/2006/10/18/business/EU_FIN_EU_Postal_Services.php>

9.9.

Key Concepts

 perfect vs. imperfect competition
 monopoly, oligopoly, monopolistic competition
 market power, degree of concentration, concentration ratio
 sources of imperfect competition: barriers to entry, economies of scale,
natural monopoly
 imperfect competition: marginal revenue, price & elasticity
 monopoly’s profit-maximizing condition vs. perfect competition:
 economic waste of monopoly - deadweight loss
9.10.

Discussion Questions

1. Give

your own examples of industries with perfect and imperfect competition.
What industries with monopoly, oligopoly, and monopolistic competition do
you know? What are reasons for these industry structures?

2. What

are your estimates of market power in the computer hardware and
software markets? Explain your conclusions. Give examples of other
industries with high and low degrees of concentration.

3. Higher

education is a market where students are buyers and colleges are
suppliers. Is it a perfectly competitive market or not? Which conditions of
perfect competition are possibly violated, if any?

4. What

barriers to entry are practiced in your country? In which industries?
What are the results of these entry barriers?

5. What

industries with economies of scale do you know? What are the
reasons for economies of scale in these industries? Are they natural
monopolies? What natural monopolies do you know?

6. Is

it possible that monopoly carries losses? How can this be possible?
What examples of monopolies with losses do you know?

7. How

would oligopoly firms behave in the market? Will they compete with
each other? Whether yes or no, why?

8. What

and who gains and/or looses due to monopoly? Consider elements of
the deadweight loss.

9.11.
1.

Exercises

Assuming that the producer is a monopolist, Price, $ Demand,
units
recalculate Exercise 2 from the previous section 8
$100
1
by finding monopoly total revenues, marginal
$90
3
revenues and profits.
$80
6
What is monopoly profit-maximizing price and
$70
11
amount of output?
$60
18
Does the monopoly profit-maximizing rule hold?
$50
29
Compare your results for the monopoly to the
$40
40
perfect competition: costs, price, quantities.
$30
45
ANSWERS TO TEST QUESTIONS

1
C

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
B A D B A D A D C

1
B

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
B A A A A A B B B

9.12.

Test Questions
MULTIPLE CHOICE QUESTIONS

1. If small number of firms takes over one
industry, the market structure is:
A. monopoly
B. oligopoly
C. monopolistic competition
D. perfect competition
3. What degree of concentration indicates a
concentration ratio of CR2=95%
A. high
B. moderate
C. low
D. very low
5. Decreasing returns to scale lead to _____
costs of production
A. decreasing
B. increasing
C. constant
D. no pattern in
A.
A.
B.
C.
D.
8.
A.
B.
C.
D.

2. Monopolistic competition is characterized with
_____ degree of concentration among _____
number of firms
A. zero, very large
B. low, large
C. high, small
D. 100%, one
4. Barriers to entry is one of sources of
A. product differentiation
B. decreasing returns to scale
C. perfect competition
D. market power
6.
A.
B.
C.
D.

Market demand is monopolist’s _____ curve
average revenue
marginal revenue
average cost
marginal cost

Which curves matter in monopolist’s 7. Under the imperfect competition, the profit
maximizing level of output occurs where:
decision to produce?
A. MR=MC
AR
MR
MC
all of the above
Monopolies cause economic waste by
constraining output
controlling prices
producing at a higher cost
all of the above

B. MR=AC
C. MR=Demand
D. MR=Price
9.
A.
B.
C.
D.

The net cost of a monopoly to society is called
death toll
weight loss
deadweight loss
none of the above

TRUE-FALSE QUESTIONS
1. Under the perfect competition a large number 2. Monopoly is the most widely spread form of
of sellers manage to differentiate their
real life industrial organization
products from each other
A. True
A. True
B. False
B. False
3. Market power is usually measured by 4. Brand advertising is one of the forms of
concentration ratio
barriers to entry
A. True
A. True
B. False
B. False
5. Industry with steadily declining average cost 6. Monopolist charges the price along the market
is a natural monopoly
demand curve
A. True
A. True
B. False
B. False
7. Maximum profit level of production of the 8. Monopoly guarantees positive economic
monopolist does not correspond to its
profits
maximum revenues
A. True
A. True
B. False
B. False
9. Monopoly leads to a redistribution of income 10.
Antitrust laws are part of regulatory
from producers to consumers
sources of monopoly
A. True
A. True
B. False
B. False

10.

FACTORS' (RESOURCE) MARKETS.

10.1.

Demand and Supply of Resources (Factors of Production)

Market economy mechanism consists of two major sectors – households and
firms – interacting in two essential markets, the goods and services markets
and the factors’ (resource) markets (see section 2.10 выше). So far, we
studied market theory over the markets for goods and services. Principal
concepts of market economy, such as demand, supply, cost minimizing, profit
maximizing, are similar across all markets. Still, there are certain common
specifics pertinent to the factors markets, which we will examine in this
section.
One of the most distinctive specifics of factor markets is that demand for
factors is a derived demand (54). Demand in goods and services markets
originates due to consumers’ utility in those goods and services.
Unlike
consumers, producers do not enjoy any utility from factors per se. Producers
demand land, labor and capital because they need resources to produce
revenue and profit generating output demanded by consumers.
The demand for labor is derived from the demand for the output
produced by this labor. Our shawarma producer has no other need in
employees, except for their ability to cook and sell shawarmas. When
demand (and revenues/profits) for shawarma rises, demand for
shawarma producing increases, and vice versa.
Firms earn their revenues (and profits) in the goods and services markets to
cover their costs in the factor markets (see Figure 2.1, section 2.10 выше).
10.2.

Factor Payments

Earlier we defined economic costs as the
Table 10.1. Factor Payments
opportunity costs of using labor, land,
Factor
Payments
capital, and entrepreneurship abilities in land
rent (r)
the production of goods and services (see labor
wages (w)
section 7.2 выше). Firms must make capital
interest (i)
payments to resource suppliers to attract entrepreneurship profit (π)
the resources away from alternative
production opportunities (55). These opportunity costs have different names,
such as resource payments, factor rewards, or factor incomes, but in actual
factor markets they are simply factor prices.
Each factor has different opportunity costs, supplies different productive
service, and earns distinctly different type of income (56). Due to that
economists, as well as real life businesses have special words for prices of
each factor, as shown in Table 10.1. Their basic definitions are as follows
(57):
 rent - payment to the owner of land or other property in return for its use
 wage - payment for the service of a unit of labor, per unit time
 interest - amount paid by a borrower to a lender above the amount (the
principal) that has been borrowed

 economic profit - revenue from an activity minus the opportunity cost of
the resources used in that activity
10.3.

Costs, Revenues, Profits

Let us consider the essence of producer’s choice in the factor market without
repeating common basics of costs and revenues from sections 7 and 8 above.
We will use labor as an illustration for the common specifics of all factor
markets. A general rule of marginal approach to profit holds in resource use:
any action of a firm should add more to its revenue than to its cost. Profitmaximizing firm hires inputs based on the simple comparison of extra costs
with extra revenues, as described in section 8.4 выше.
To avoid confusion between goods/services markets and factor markets, we
use terms "marginal factor cost" and "marginal revenue product" instead of
terms "marginal cost" and "marginal revenue", correspondingly:
 Marginal Factor Cost (MFC) is the additional cost generated by a oneunit increase in factor use, for labor we will use MFCL
One-unit increase in factor use increases total cost to the amount of that
factor’s price, so in fact, MFC equals unit price of factor: MFCLand=rent
(r), MFCLabor=wage (w), MFCCapital=interest (i), MFCEntrepreneur=profit (π).
- In the example from section 6.8 выше, chefs wage rate was $80
per day, or $10 per hour. Hence each additional hour of chef’s
work will increase production cost to $10/hour, or extra hour’s
MFCL=$10.
 Marginal Revenue Product (MRP) of the factor is the additional revenue
generated by a one-unit increase in factor use, for labor we will use
MRPL
In the same example from section 6.8 выше, chefs produced 62.5
shawarmas per hour. Consequently, depending on price of shawarma,
MRPL will be:
- if Psh=$1, then MRPL=$62.5 ($1×62.5sh)
- if Psh=$2, then MRPL=$125.0 ($2×62.5sh)
- if Psh=$3, then MRPL=$187.5 ($3×62.5sh), etc.
Note, that MRP being an increase in total revenue, is actually calculated as
marginal revenue (MR) times marginal product (MP). And as far as under the
perfect competition P=MR, (see section 8.4 выше) then:
MRP = MR × MP = P × MP
To conclude, the benefit to the firm from hiring extra unit of factor comes from
the addition to its revenue from hiring that unit of factor (58). Then, the
producer’s choice is quite simple: hire extra factors (in our case, extra
workers), until these factors generate revenue greater than the cost of hiring:
 when MRP>MFC - increase the level of factor use,
 when MRP<MFC - decrease the level of factor use,
 when MRP=MFC – stop hiring this factor.

If we compare MFCL with MRPL in the example from section 6.8 выше,
we can conclude, that extra labor is certainly worth hiring even under the
lowest price of shawarma:
- MRPL=$62.5, MFCL=$10  MRPL>MFCL  increase the level of
factor use.
10.4.

Maximizing Profits

Producers maximize profits (and minimize costs) at the point of MRP=MFC.
Consider calculations in Table 10.2 (illustrated in Figure 10.1) with labor
as a variable factor. Due to the law of diminishing marginal returns (see
section 6.4 выше), MPL decreases with increase of hired factor (labor).
Because of that, each next unit of labor brings more total revenue, but
less MRP.
MFC does not change, as it
equals current wage rate of
labor and it does not matter, if
you add the 2nd or the 7th worker
(or work hour). MRP declines
until it becomes equal to MFC
and continues further decline
with each next unit of labor
hired.
Maximum profits and minimum
average cost are reached with
employment of 5 workers, when
MRP=MFC.

100

$

80
60
40

π
MRP
w

20

Labor, units

0
0

1

2

3

4

5

6

7

8

Figure 10.1. Maximum Profits in Factor Use.
Table 10.2. Costs vs. Revenues and Profits in Factor (Labor) Use.
Labor
(L),
units

Output
(Q),
units

0
1
2
3
4
5
6
7
8

0
4.5
7.5
10.2
12.6
14.7
16.5
18
19.2

Marginal
Product
of Labor
(MPL),
units
4.5
3.0
2.7
2.4
2.1
1.8
1.5
1.2

Price
(P), $

Total
Revenue
(TR), $

Marginal
Revenue
Product
of Labor
(MRPL), $

$24
$24
$24
$24
$24
$24
$24
$24
$24

$0
$108
$180
$245
$302
$353
$396
$432
$461

$0
$108
$72
$65
$58
$50
$43
$36
$29

Marginal
Factor
Cost
(MFCL=w)
(equals
wage) , $
$50
$50
$50
$50
$50
$50
$50
$50
$50

Total
Cost
(TC),
$

Profits
(π), $

$0
$50
$100
$150
$200
$250
$300
$350
$400

$0
$58
$80
$95
$102
$103
$96
$82
$61

Under perfect competition and factor substitution profit maximizing rule of
MRP=MFC is a reason for equi-marginal principle of producer’s choice
defining least-cost factor combinations (see section 7.9 выше). The latter
follows from a simple derivation:
MRP=MFC  P of output × MP of factor = P of factor 

 MP of factor / P of factor  constant across all factors
In the example from section 6.8 выше, chef produced 500 shawarmas
per day and was paid $80/day, which at a price of 1$ per shawarma
gave ratio of MP/P=$6.25 (500sh × 1$ / $80/day). In the meantime for
the workspace same MP/P ratio was $25 (500sh × 1$ / $20/day).
Clearly, producer will benefit more from adding extra space (land),
rather than extra chef (labor).
What if a factor price increases? Suppose the rent of a workplace rises
from $20 to $100. Then the producer choice is between MP/P ratio of
$6.25 for labor and $5 for the workspace (500sh × 1$ / $100/day), and
apparently hiring extra labor becomes more attractive.
10.5.

Factor Demand and Supply

In perfectly competitive factor markets an individual producer is just one of
many price-taking buyers. The equilibrium market price of the factor is
determined in the factor market by the interaction of many buyers and sellers.
Hence, each firm faces a
factor supply curve which is
perfectly elastic at the
market equilibrium factor
price (see Figure 8.1 section
8.2 выше).
Individual producer’s factor
demand curve is his MRP
schedule because the firm’s
choice is always at MRP =
MFC = factor price (see
Figure 10.2).
Figure 10.2. Individual and Market Demand in Factor Markets.
According to Table 10.2, when the wage rate (w) is $50 it chooses to
hire 5 workers. If the wage rate increases to $58, the firm will hire 4
workers, if it decreases to $43 the firm will hire 6 workers. MRP is a
typical downward sloping demand schedule: the higher the price of
factor, the lower quantity demanded and vice versa.
The market demand in factors is a horizontal sum of the individual factor
demands or the sum of the quantities of factors demanded by each of the
individual firms in the market (see section 3.3 выше). Similarly, market
supply of inputs is a horizontal sum of the factor supplies of the individual
owners of factors (see section 3.5 выше).
In general, factor market supplies follow the patterns of the supplies in the
goods and services markets, but depending on specific characteristics and
preferences of factor owners market supplies of factors can be:
 upward-sloping, i.e. capital market (Figure 10.3, S2),
 vertical, i.e. land market (Figure 10.3, S3),
 backward-bending (sloping), i.e. labor market (Figure 10.3, S1).

Equilibrium in a perfectly competitive factor
market is achieved at the intersection of the
market factor demand curve and the market
factor supply curve.
Figure 10.3. Various Types of Factor Market
Supplies.
10.6.

Labor Market

The labor market specifics originate in
uniqueness of this factor of production, as
well as in its social importance. Although in
analyzing the labor market, labor is treated as a commodity, economists never
forget human aspects of employment, career endeavors, wages, etc. Yet, to
avoid complications, we will consider the
most simplistic picture of the labor market,
where individuals supply labor in return for
income in the form of wages. Individuals are
sellers, firms are buyers, prices are rates of
wage.
DEMAND FOR LABOR is based on its marginal
revenue productivity (see previous section).
As market wage rate changes, quantity of
hired labor increases or decreases moving
along the down-ward sloping labor demand
curve (Figure 10.4).
Figure 10.3. Labor Market.
Most important determinants of labor demand include (59):
 Price or demand for output: the higher the price or demand in goods and
services a particular worker can produce, the higher the demand in
his/her labor;
If shawarma price or demand increases, so will increase the demand for
chefs.
 Change in technology: a new technology may either increase (shift right),
or decrease (shift left) labor demand, depending whether this particular
technology is complementary with labor (labor demand increases) or
substitutable for labor (labor demand decreases);
With introduction and establishment of computer based technologies
demand in skilled computer-literate labor increased (complementary
with labor technology), while demand in unskilled computer-illiterate
labor decreased (substitutable for labor technology)
 Price of another input: similarly to a new technology, fall in price of other
input may either increase (shift right), or decrease (shift left) labor
demand, depending whether this particular input is complementary with
labor (labor demand increases) or substitutable for labor (labor demand
decreases).

Fall in price of trucks may cause greater use of trucks in transportation,
which in its turn will cause an increase in demand for truck-drivers, and
vice versa.
 Number of firms: increased number of firms, other things equal, will
obviously require greater amount of labor in support of their operation.
LABOR SUPPLY is based on individual choice between work and leisure. Wage
rate serves as the measure of the opportunity cost of leisure time. The higher
is the wage rate, the higher is the opportunity cost of leisure time (not
working), the higher is the incentive to work. In other words, higher wages
motivate individuals to substitute work for leisure (substitution effect).
Because of substitution effect labor supply curve is upward-sloping.
On the other hand, higher wages bring into force an income effect: raise in the
individual’s income leads to an increase in the amount of leisure time he/she
wishes to enjoy. Labor economists believe, that at higher levels of salary
income effect takes over substitution effect, so that further increase in wage
rate results in lesser willingness to work. Labor supply curve “bends (slopes)
back”, so that it looks as shown in Figure 10.3: labor supply is upward-sloping
while substitution effect is stronger than income effect, but it is backwardbending when income effect becomes stronger than substitution effect
If your friend’s basic wage rate is $10/hour and he/she is offered double
salary for double work, he will most likely take that offer. What if his/her
basic wage is $1,000, $10,000, or $100,000 per hour? Depending on
his/her personal preferences after a certain level of income your friend
will stop taking extra job offers and maybe even start working less, after
all - enough is enough!
Determinants of labor supply include:

Income and wealth could generate strong income effects, with
opposite shifts of the labor supply: increase in income decreases labor
supply, decrease in wealth increases labor supply – people are
stipulated to work more;

Prices of consumer goods work in the opposite way to income and
wealth – higher prices make individuals feel poorer, so they decide to
work more and vice versa;

Taxes likewise either increase or decrease people’s incomes,
depending on which they correspondingly either decrease or increase
their supply of work;

Number of workers affects labor supply through changes in the
working age of population, both resident and expatriate, their
participation in the labor force, as well as their structure, level of
education, professional skills, etc. Naturally, increase in any of the
above increases labor supply.

Expectations of change in anything of the above result in actual
change of the labor supply, i.e. if people expect higher taxes next year,
they increase their labor supply today.

Tastes can either increase or decrease the supply of labor,
depending on how people’s preferences change;

10.7.

Land Market

The production factor of “land” in economies refers not just to land parcels or
real estate entities, but to a broader category of everything that comes with or
originates from the land, such as natural resources, mineral deposits, raw
materials, fishing and hunting reservations, etc.
Figure 10.4 illustrates the land market. The
supply of land and its natural resources is fixed
and does not depend on changes in the price of
land (rent). As a result, the supply of land curve
is perfectly inelastic (a vertical line).
The demand for land is a derived demand based
on eventual uses of land in production (see
section 10.5 выше). It depends on marginal
productivity of land, which is subject to the law of
diminishing marginal returns.
Hence, the
demand for land curve is downward-sloping.
Figure 10.4. Land Market
Demand in land depends on the same determinants as demands for other
factors: 1. output price, 2. land productivity, and 3. prices of other factors.
Higher output price or land productivity increase demand in land. An increase
in the price of a substitute factor causes an increase in demand for land, while
an increase in the price of a complement factor causes a decrease in demand
for land factors (see section 10.6 выше).
Since the supply of land does not respond to changes in price, any change in
demand for land will cause no change in quantity of land supplied, but rather
will be transferred completely into an increase in rent.
If the population of a country increases, the demand for agricultural
products and natural resources will increase, resulting in increased
demand for land (shift right) and a proportionate rise in rent, and vice
versa.
Price of land is a typical example of an economic rent: rent payments above
the price of a particular quantity supplied of a factor. It is typical for any factor
in fixed supply. To reinstate the statement: no matter how high or low is the
price, available fixed amount of land will still be in use at any current market
price. This opens a possibility of resource earnings above its opportunity cost.
In case of land, landlords will earn economic rent, or undue reward in excess
of what productive users of land would be willing to pay for it.
Sachin Tendulkar is rumored to have an annual salary in excess of $15
million US thanks to his salary and endorsement deals.
2006 About, Inc. <http://experts.about.com/q/Cricket-1632/players-salaries.htm>

What is an average pay for which the best athletes would play cricket?
Suppose $1 million, then economic rent collected by Sachin Tendulkar
is more than $14 million.

A tax on fixed land leaves prices paid by users unchanged at E, but reduces
rent collected by landowners
One way to handle excessive rewards of economic rent is taxation.
Inelastically supplied factors like land will stay in use no matter how high or
low is economic rent. Government taxes on the excessive increment of land
value will not affect productive users - they will pay the same price, but rent
collected by landowners will be reduced (2).
10.8.

Capital Market

Capital is the equipment and machinery (physical capital goods) used in the
production process. In other words, capital is the produced means of further
production.
Firms demand funds in order to finance capital purchases for expansion of
current businesses or venturing into new projects. These available to loan
(loanable) funds are supplied by households, who put aside part of their
current consumption and save today for the sake of larger consumption in
future. Contemporary economy has wide range of forms in which households
can save and supply financial funds to firms, including, bank accounts, stocks,
bonds, mutual funds, pension funds, etc.).
Firms borrow loanable funds and in exchange they pay to households their
reward - the financial return (yield) in the form of interest rate. Interest rate
measured as percent per year becomes a price of capital.
Due to diminishing marginal productivity, the
demand for capital curve is downward-sloping:
the lower are interest rates, the more funds
firms are willing to borrow. The supply of
capital curve is upward-sloping: the higher are
interest rates, the higher is an opportunity cost
of current consumption, the stronger is
motivation for households-savers to supply
funds.
The equilibrium interest rate is
determined by the intersection of the two
curves (Figure 10.5).
Figure 10.5. Capital Market.
Suppose, at the end of the year you receive a lump-sum bonus. Your
options are either to spend this money now, or to save it for tomorrow.
Will your decision depend on the current interest rates at the financial
markets? Of course, yes. For instance, an interest rate of one percent
as opposed to ten percent can make a difference, whether you spend or
save. While one percent yield may hardly encourage you to save, ten
percent can become a strong incentive – such a yield will almost double
your savings in seven years.
Determinants of demand for capital include (61):

population growth, which causes an increase in demand for goods
and services, so that firms expanding their operations demand more
funds to finance capital purchases;

new technologies, increase demand for new capital through the same
requirement to finance their development as well as through
improvement in marginal productivity of capital;

price and/or demand for output, as well as prices and/or productivities
of other factors work similarly as with other factors (see section 10.6
выше)


Determinants of supply of capital include:

population growth, increases “number of suppliers” of capital – the
higher population, the more savings;

income level: higher incomes generate more savings, increasing
supply of capital;

tastes and expectations work similarly as with other factors (see
section 10.6 выше).
10.9.

Entrepreneurship and Profits

Entrepreneurship is the factor that organizes and coordinates production by
putting together the other three factors of production (land, labor, capital).
Without an entrepreneurial input other three factors would not produce.
Therefore, profits are recognized as a fair reward to the owner of
entrepreneurship in exchange for the productive services of entrepreneurship.
Unlike with other factors of production, there is no market of entrepreneurship.
Correspondingly, profit does not take a form of a factor price determined by
interaction between supply and demand for entrepreneurship. Theories of
profit rather consider sources and measure scales of rewards to
entrepreneurs (see section 7.2 выше):

accounting (business) profit or so-called normal profit, which is an
implicit return or an opportunity cost of the next best use of
entrepreneurship, and

economic profit, which is the positive excess of total revenue over
total cost.
Normally, economic profit is zero (see section 8.4 выше), but there are
several possible cases for positive economic profits:

markets with imperfect competition (see section 9.7 выше);

risk bearing: starting a new business or introducing a new product
requires higher than usual reward as an incentive against uncertainty;
Venture capital can be defined as funds that are generally invested in
the form of equity or quasi-equity which rarely affords any
guarantee. ...As a result, this form of financing is risky, which the
investor hopes will be offset by a proportional return on his investment.
Venture capital. Definition.
http://www.reseaucapital.com/Association/Venture_Capital.html



innovation: includes any form of new production, such as invention,
new products and technology, innovative organization, etc.

In 1969, ... the (DHL) founders began to personally ship papers by
airplane from San Francisco to Honolulu, beginning customs clearance
of the ship's cargo before the actual arrival of the ship and dramatically
reducing waiting time in the harbor. Customers stood to save a fortune.
With this concept, a new industry was born: international air express, the
rapid delivery of documents and shipments by airplane.
DHL Company Portrait
http://www.dhl.com/publish/g0/en/about/history.high.html

Notice, the DHL founders did not invent anything – postal services,
cargo shipments and airplanes were already in use. The trick was to put
together existing factors of production in a radically new way, which
brought up a new industry to society and excessive profits to innovative
entrepreneurs.

10.10. Key Concepts
 derived demand for factors
 factor payments: rent, wages, interest, profit
 marginal product, marginal revenue product
 marginal cost, marginal factor cost
 maximizing profits: least-cost, substitution rules
 MRP – the demand curve of the competitive firm
 supply of factors: upward-sloping, vertical, backward-bending
 labor market: demand, supply, shifts
 land market: demand, supply, shifts
 capital market: demand, supply, shifts
 entrepreneurship and profits, normal versus positive economic profits.
10.11. Discussion Questions
1.

Using own examples explain the concept of derived demand.

2.

Is marginal factor cost in this section different from marginal cost from
section 7.4 выше. Explain your answer.

3.

Is marginal revenue product in this section different from marginal
revenue from section 8.3 выше. Explain your answer.

4.

Are there any determinants of demand and supply common for all factor
markets?

5.

Many countries impose minimum wage rate to protect workers. What
are labor market implications of the minimum wage?

6.

How land market differs from other factor markets? Why many
economists consider taxation of land to be a fair means of income
redistribution?

7.

Financial markets offer variety of interest rates. Is there one single price
for capital and which of market yields might be considered as the price of
capital ?

8.

Invention of new products and technologies are patented to protect rights
of inventors. They prohibit anyone else from using and profiting from
that invention. In other words, copy rights protection creates monopoly.
Is it fair?

10.12. Exercises
1.

Suppose your production is
characterized
by
the
following data:
-

Labor
Price of one unit, $
Productivity of additional
factor unit, units

Land

Capital

$100 $500 $2,000
100

600

2,000

which factor(s) you should hire, if the price of your output is $1?
which factor(s) you should hire, if the price of your output
increases to $2?
which factor(s) you should hire, if the price of your output is still $1,
but capital price decreases to $1,500?

Use both factor profit maximization rule and equi-marginal principle.
2.

Based on the Table 10.2 example, how many workers will be hired, if:
wage rate falls from $50 to $40?
price of output falls from $24 to $21?
wage falls $50 to $45, while price of output rises from $24 to $30?

3.

According to Table 6.1:
Find optimal number of hired workers using profit
maximizing rule
How do your results correspond to total, average
and marginal productivity?

Labor

1
2
3
4
5
6
7
8
9
10

Output

1
3
6
11
18
29
40
45
43
37

ANSWERS TO TEST QUESTIONS

1
C

MULTIPLE CHOICE QUESTIONS
2 3 4 5 6 7 8 9 10
A C D C B B B A D

1
A

TRUE-FALSE QUESTIONS
2 3 4 5 6 7 8 9 10
A B B A B B A A B

10.13. Test Questions
MULTIPLE CHOICE QUESTIONS
1.
A.
B.
C.
D.
3.
A.
B.
C.
D.
5.
A.
B.
C.
D.

Producer should stop hiring factor when.
MRP=MP
MRP=MR×MP
MRP=MFC
MRP=MR×MC
Which of the following is correct?
MP of output / P of factor  constant across all factors
MP of factor / P of output  constant across all factors
MP of factor / P of factor  constant across all factors
none of the above
Labor supply is determined by
number of inputs
number of outputs
number of workers
number of firms

7.
A.
B.
C.
D.
9.

If price of output increases,
supply of labor increases
demand in land increases
supply of capital increases
none of the above
Marginal revenue product schedule for
capital gives the firm's
capital demand curve
product supply curve
capital isoquant curve
product isocost line

A.
B.
C.
D.

2.
A.
B.
C.
D.
4.
A.
B.
C.
D.
6.

Which of the following is correct?
MRP=Poutput×MPfactor
MRP=Poutput×MCfactor
MRP=Pfactor×MPfactor
MRP=Pfactor×MPoutput
Supplies of factors can be
upward-sloping
vertical
backward-sloping
all of the above
If demand in product decreases, price
of land used to produce it
A. increases
B. decreases
C. do not change
D. none of the above
8. Increase in income may cause:
A. decrease in interest rates
B. decrease in wages
C. decrease in rent
D. decrease in profits
10.
Among categories (determinants)
of profits distinguished in economics
A. reward for risk taking
B. reward for innovation
C. implicit returns
D. all of the above

TRUE-FALSE QUESTIONS
1. The demand for capital is derived from the 2. Rent is a payment to the owner of
demand for the output produced by this
land or other property in return for its
capital
use
A. True
A. True
B. False
B. False
3. Marginal Revenue Product (MRP) of the 4. If
MRP<MFC
producer
should
factor is the additional output generated
increase the level of factor use.
by a one-unit increase in factor use
A. True
A. True
B. False
B. False
5. Producers maximize profits (and minimize 6. Individual producer’s factor demand
costs) at the point of MRP=MFC
curve is his marginal factor cost
(MFC) schedule
A. True
A. True
B. False
B. False
7. Labor demand is based on individual 8. Economic rent indicates payments
choice between work and leisure
above the price of a particular
quantity supplied of a factor
A. True
A. True
B. False
B. False
9. Technological
progress
may
cause 10.
Profit
is
a
reward
to
increase in interest rates
entrepreneurs determined in the
market of entrepreneurship
A. True
A. True
B. False
B. False
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