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Learning outcomes
• Understand the main features of oligopolistic 

markets and the concept of interdependence 
of firms

• Use simple game theory to evaluate 
interdependent behaviour in oligopolistic markets 
including a basic payoff matrix

Oligopoly – a little context
The study of oligopoly dates back more than 200 
years to the work of French mathematician and 
economist Antoine-Agustin Cournot, who coined 
the phrase in his seminal book “The Mathematical 
Principles of the Theory of Wealth”.

The theory of oligopoly is arguably the most 
important of the theories of the firm, not least 
because it is arguably the most commonly 
occurring market structure in developed economies 
such as the UK and the USA. 

Despite its importance however (or possibly as a 
direct result of its importance) there is no dominant 
unifying model of oligopoly in microeconomics. 
Rather there are a few competing models which 
make different assumption about the behaviour of 
firms and as a result reach different conclusions 
about the likely outcome in oligopolistic markets. 

In this unit, A21 Business Economics, you are 
required to study the behaviour of firms in 
oligopolistic markets, with a particular emphasis on 
the kinked demand curve theory. This fact file will 
focus on the use of game theory in understanding 
the strategic decisions of firms in oligopoly.

A21 GAME THEORY

An oligopolistic market exists 
where supply is dominated 
by a few large firms each of 
whom has some control over 
the market.
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Defining oligopoly as a 
market structure:
An oligopolistic market exists where supply is 
dominated by a few large firms each of whom has 
some control over the market. 

It is important to note that although only a few firms 
dominate output in an oligopolistic industry, it is 
possible and even likely, that a relatively large number 
of smaller firms will also operate in the market. 

For example, in the UK the production and supply 
of music is dominated by a few very large music 
companies such as Sony, Warner and Universal. 
There are also thousands of small independent 
record labels operating in the industry.

Fig 1 UK music production market share 2011

Company UK market share by Value
Universal 28%

Sony 23%

Warner 15%

EMI 10%

Independents 24%

Concentration ratios
An industry may be classified as an oligopoly on 
the basis of the industry concentration ratio. A 
concentration ratio measures the combined market 
share of a given number of firms in an industry.

A common benchmark, used by the competition 
authorities to classify a market as oligopolistic, is 
a 4 firm concentration ratio in excess of 60%. This 
means that if the 4 largest firms have a combined 
market share of more than 60% then it is 
classified as an oligopoly. If we look at the data in 
fig 1 above we can see that the 4 firm concentration 
ratio for the UK music production industry is 76%, 
well above the 60% benchmark figure.

Interdependence 
The second key feature of oligopolistic industries 
is that firms are interdependent. This means 
that firms are affected by their own production 
decisions, and also by the decisions of other firms 
in the market.

In competitive market structures, firms are so small 
that their independent actions will have very little 
impact on the overall market or other firms. In 
oligopoly, only a few firms dominate the industry, 
therefore the action of each individual firm action 
will have a significant influence on the market 
and on the other firms within the market. It is for 
this reason that oligopolistic firms are constantly 
considering the behaviour of their competitors 
when making their own economic decisions. 

Barriers to entry and exit
The neoclassical theory of the firm assumes that 
oligopolistic markets are characterised by significant 
barriers to entry. These barriers to entry prevent 
potential competitors from entering the industry 
and competing away the supernormal profits of the 
incumbent firms and eroding their market share.

A concentration ratio 
measures the combined 
market share of a given 
number of firms in an 
industry. 

Interdependence occurs 
when firms are affected not 
only by their own production 
decisions, but also by the 
decisions of other firms in 
the market as well.

Barriers to entry are 
those characteristics of 
an industry that prevent 
potential competitors from 
entering the industry.
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Imperfect knowledge
Different models of oligopoly make slightly 
different assumptions about the level of knowledge 
that exists within the industry. However the most 
widely used models assume that while firms may 
have perfect knowledge of their own cost functions 
and possibly even their own demand schedules, 
interfirm knowledge is at best incomplete and 
at worst inaccurate. In addition consumers are 
assumed to have imperfect knowledge with regard 
to relative prices and product quality.

Product differentiation 
Most firms in oligopolistic industries attempt to 
differentiate their products from that of their rivals. 
However in some industries this is quite difficult to 
do. Consider the petrol retailing industry in the UK 
which is dominated by 7 large firms. The product 
they sell is essentially homogenous.

Despite this fact, they do attempt to differentiate 
their petrol from their rivals through the use of 
branding and advertising. Examples of branded 
petrol include BP ultimate, and Texaco premium.

Oligopolistic industries with homogeneous 
products are referred to as perfect oligopolies 
whereas oligopolistic industries where goods 
are differentiated are referred to as imperfect 
oligopolies.

Game theory – a potted history!
Game theory is a branch of applied mathematics and 
economics that studies strategic situations in which 
individuals or organisations choose various actions 
in an attempt to maximise their returns in a position 
of imperfect information about the others intentions.

Modern game theory was created by the Hungarian 
mathematical economist John Von Neumann in his 
1928 paper “Theory of Parlour Games”. This paper 
focused on two player zero-sum games. These are 
games with only two participants, where a gain for 
one player automatically implies a loss for the other. 

In 1944 Von Neumann published a book in 
collaboration with Oskar Morgenstern named “Theory 
of Games and Economic Behaviour” which extended 
his early work to include games with multiple 
players and games where the payoffs added up to 
more than zero. That is, where a gain by one player 
did not automatically imply an equal and opposite 
loss by another.

Game theory took another huge step forward 
in 1951, with the development of the “Nash 
equilibrium”, by MIT mathematician and Nobel Prize 
winner for economics John Nash. A Nash equilibrium 
occurs when no individual player in the game can 
benefit by unilaterally changing his or her strategy. 

Today a significant amount of research is being 
carried out on game theory, by economists such 
as Jean Triole who won the 2014 Nobel Prize for 
economics for his application of game theory to the 
regulation of natural monopolies. This research is 
leading to ever widening applications of the theory 
to real world situations. 

What is a game?
At first this might seem like a very silly question 
since there are a wide variety of different games for 
example, ball games like football and basketball, 
card games like poker, and games of chance like 
rolling a dice. However all games have 4 key things 
in common

1.  Players – all games will have a particular set of 
players of varying number, though for simplicity 
when dealing with oligopoly games we will stick 
to games with only two players.

2.  Rules – all games have rules which govern the 
conduct and behaviour of the players

3.  Pay-offs – in game theory the score of each 
player is called a pay-off, which refers to 
outcomes such as higher profit, greater market 
share etc.

4.  Strategies – strategies refer to the range of 
possible actions of each player, such as raise 
price, or invest in research and development.

A perfect oligopoly occurs 
when the firms in an 
oligopolistic industry produce 
homogenous products.

Game theory is the study 
of the strategic interaction 
of interdependent agents 
attempting to maximise 
their own returns.
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The prisoner’s dilemma

The classic example of game theory is the prisoner’s 
dilemma game, which is a specific type of game 
that illustrates why cooperation might be difficult 
to maintain even when it is mutually beneficial.

While the game deals with the choices facing two 
prisoners it can provide a useful framework for 
thinking about how firms may act in the context 
of interdependence and hence can be applied to 
oligopolistic markets.

In this game, two thieves, Bob and Tom are arrested 
on suspicion of carrying out two robberies and are 
placed in separate holding cells to ensure they are 
unable to communicate. The police have very strong 
evidence that they are guilty of one robbery but 
insufficient evidence to convict them of the second.

The police inspector gives Bob and Tom 1 hour 
to consider their options, either confess to the 
second robbery or deny their involvement. The pay-
off from each of these strategies is summarised in 
the pay-off matrix below (Fig 2). To help you read 
the pay-off matrix I have put Bob’s pay-offs in red 
and Tom’s in black.

•  If both confess they will each receive a three year 
prison sentence.

•  If one confessed but the other does not, the 
confessor will receive a lighter sentence of one 
year while the denier will receive an eight year 
prison sentence.

•  If both deny, both will receive a two year prison 
sentence (for the first robbery).

We can see from the information in the matrix 
above that the best cooperative strategy is for 
both to agree to deny and hence both will only 
serve only two years. However Bob and Tom are 
in separate cells and cannot communicate. Even 
if they could communicate they would need to 
trust the other not to cheat on their agreement. 
Something which might be difficult when you 
consider that;

a)  Both are thieves and hence are unlikely to be 
trustworthy and 

b)  There is a strong individual incentive to cheat, in 
that confessing when you have agreed to deny 
can reduce the time spent in jail if the other does 
not cheat.

If the thieves act rationally by looking after 
their own self-interest we can see that the best 
individual strategy for both is to confess, since 
this will minimise their punishment regardless of 
how the other acts. 

Therefore confessing is regarded as the dominant 
strategy; which is the best individual strategy for 
both players, regardless of how the other player acts.

A dominant strategy is one 
where a given strategy is 
best for an individual player 
irrespective of the strategy 
chosen by the other.

3 years
3 years

1 year
8 years

8 years
1 year

2 years
2 years

Confess Deny

Confess

Deny

To
m

Bob

Fig 2 Pay-off matrix – Prisoner’s dilemma
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Nash equilibrium
A dominant strategy equilibrium does not occur 
very often. In most games, the best strategy for 
one player depends on the strategy chosen by the 
other player. To illustrate this concept let’s consider 
a game involving two rival firms with each firm 
having two strategic choices; keep price the same 
or cut price. The pay-off matrix for the two firms in 
terms of impact on profits is shown in Fig 3 below. 

You will notice that in this game the pay-offs for 
each firm are not symmetrical. For example if firm 
A keeps price constant whenever firm B cuts price, 
firm A will lose £10mn. However if firm B keeps 
price constant whenever firm A cuts price firm B 
will lose £20mn. This reflects the complexity of real 
world situations where oligopolistic firms differ 
in size and sell products which are similar but 
not identical. Each individual product will have a 
unique demand schedule which will have its own 
price elasticity of demand and cross price elasticity 
of demand with respect to the other firm’s product. 

We can see from the pay-off matrix in Fig 2 above, 

that if firm A cuts price then firm B’s best option is 
to also cut price since this will lead to an increase 
in profits of £50mn compared to a loss of £20mn if 
they decided to keep price constant. Equally if firm 
B cuts price then the best option for firm A is to also 
cut price.

In this game both firms cutting price is known as a 
Nash equilibrium. A Nash equilibrium occurs when 
neither player can improve their outcome given the 
strategy of the other. 

Let’s now consider the best strategy for firm B 
if firm A keeps price constant. We can see from 
the matrix above that it is clearly in firm B’s best 
interest to also keep price constant since lowering 
price would lead to a loss of £20mn, while keeping 
price constant would lead to no impact on profits. 
Likewise if firm B keeps price constant then it is in 
firm A’s best interest to also keep price constant.

In this game both firms keeping price constant 
is also a Nash equilibrium, since it is the best 
individual strategy given the strategy of the other. 
Therefore we can see that in a game there may 
be more than one Nash equilibrium and yet no 
dominant strategy.

+£50mn
+£20mn

-£10mn
-£10mn

-£20mn
-£10mn

£0
£0

Cut price Keep price 
constant

Cut price

Keep price 
constant

Fi
rm

 B

Firm A

Fig 3 Pay-off matrix – Nash equilibrium

A Nash equilibrium occurs 
whenever no individual 
player can benefit by 
changing his or her strategy 
given the strategy pursued 
by the other.
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1

Revision Questions

Explain the term oligopoly.  [2]

2 The table below gives estimated market share data for sales of mobile phones in the EU in 
2016. Using the information in the table, calculate a four firm concentration for the mobile 
phone industry in the EU. [2]

Company Market share % 

Samsung 26.7

Nokia 22.5

Apple 7.4

ZTE 4.9

LG 3.8

Others 37.7

Fig 4 SOURCE: Strategy Analytics: BBC News 27th July 20123 What does the figure you calculated in Q1 suggest about the structure of the mobile 
phone industry?  [2]

4 Explain why Samsung could be described as both a monopoly and an oligopoly.  [4]

5 Explain what is meant by the term interdependence.  [2]
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Revision Questions

6 Explain the difference between a perfect oligopoly and an imperfect oligopoly.  [4]

7 The table below outlines the various pay-offs for two firms who are deciding whether to invest 
in R&D or not. Using the information in the table identify the dominant strategy for firm A. [2]

£8mn
£8mn

£10mn
£3mn

£3mn
£10mn

£9mn
£9mn

Invest Don’t invest

Invest

Don’t 
invest

Fi
rm

 B

Firm A

Fig 5

8 Using the information in Fig 5 above, explain the best strategy for firm B if firm A decides not 
to invest.  [2]

9 Explain what is meant by a Nash equilibrium. [2]

10 Construct a pay-off matrix which illustrates why duopolistic firms may be unwilling to 
increase price even when costs change.  [12]


