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2.0 OBJECTIVES

After going through this unit, you will be able to:

• Understand the reasons for market failure;

• Distinguish between public and merit goods;

• Explain the phenomena of externality and its significance;

• Understand Lindahl pricing and Prisoner’s Dilemma; and

• Able to realize the applicability of public goods in the real world.
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2.1 INTRODUCTION: MARKET FAILURE

Market failure is a technical expression for certain situations where market is found
to produce outcomes inefficiently. It may produce more than or less than what is
socially desirable or not at all. It means that market allocates resources inefficiently
in those situations. For Example, market is likely not to produce national defence at
all, produce less primary health than is socially desirable or more pollution that could
be willingly tolerated by the society.

Why markets fail in certain cases? It is suggested that when microeconomic decision-
making in market fails to adequately capture costs and/or benefits in prices the
market outcome is likely to diverge from socially desired outcome. It may also
happen when market structures are sub-optimal. We shall deal with the former
situations in this unit.

Existence of externalities is the basic reason for market failure, which we shall be
concerned with in this unit. Bee-keeping activity of a private honey-maker may help
pollination in neighbour’s orchard and may make passers-by a sting. Both are
externalities as both are unintended fallouts of the activity undertaken by the
beekeeper. While the former is a case of positive externalities as the third party gets
some benefit without making any payment, the latter is a case of negative externalities,
as the third party gets hurt for none of his fault. The extreme example of externalities
is existence of public goods (or public bad), which have twin characteristics of non-
rivalry in consumption and non-excludability from consumption. We shall deal with
these cases in this unit.

2.2 PRIVATE GOODS, PUBLIC GOODS AND
MERIT GOODS

Goods usually available in the market are private goods. They share the property
that a portion of a good consumed by me is not available to anybody else. My
consumption out of a plate having a good will reduce consumption of my sister while
my viewing see a programme in TV will not compromise her consumption (viewing)
of the same. Consumption of a former item is rival among consumers but that of the
other item is non-rival. Similarly, it will be easy for me to exclude her from consumption
of hamburger but it will not be easy for me to block the show of a programme for
her while I keep viewing it (unless I lock her up in another room!). In a very trivial
context, hamburger is a private good while a TV show is a public good.

Public goods therefore share the twin characteristics of non-rivalness in simultaneous
consumption by two or more consumers and non-excludability of any consumer for
any reason. Some will point out that excludability is a matter of cost (Note, locking
up the sister or switching off TV are costs) or non-excludability may be a costly
proposition; it is better to use those resources in higher provision than to block
consumption.

Merit goods largely share the characteristics of private goods, which may have quite
extensive positive externalities. State as a benefactor may like to encourage, rather
patronize, the consumption of such goods primarily in the interest of the consumer.
Case in example may be vaccination. There may be goods like tobacco products,
which are considered as merit bads or demerit goods, and their consumption is
discouraged by the State. Here the State is seen to interfere with consumer’s
sovereignty.
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The discourse in this unit will be around such issues.

2.3 PUBLIC GOODS AND MARKET FAILURE

In political and economic theory, it is a common place to say that government is
necessary because of the existence of public goods. As discussed in unit I also these
are the goods, which everyone wants.  But nobody wants to bear the cost of
supplying. This is known as free-riders’ problem.

Public goods are some times supplied by the private sector and private goods –by
the public sector. The debate goes on that the market economy serves to secure an
efficient use of resources in providing for private goods.

With the presence of free riders makes it difficult or impossible for market to provide
public goods efficiently. In this case private arrangements are usually ineffective and
the public good must be subsidized or provided by governments, if it is to be produced
efficiently.

Example: Demand for clean air cannot be calculated, as the benefits of a cleaner
environment cannot be stopped for others to use. Public goods characteristics of
clean air include weather, driving patterns, and industrial emissions to determine air
quality, in a region. Any effort to clean up the air will generally improve air quality
throughout the region.

Consequently, clean air is non-exclusive. It is difficult to stop any person from enjoying
it. Because clean air is a public goods, it is difficult to estimate people’s demands for
it. There is no explicit market for clean air and thus no directly observable market
prices can be interpreted as the rate at which people are willing to trade clean air for
other commodities. However, we can estimate people’s willingness to pay for clean
air from the housing market on the grounds that households will pay more for a
home located in a area with good air quality than for an otherwise identical home in
an area with poor air quality. More generally, people’s demand for clean air like the
demand for most public goods, vary depending on the amounts of clean air available
and on their individual tastes.

Market failure is thus commonly observed feature, not only when economy is riddled
with monopolies but even under competitive conditions viz. uncertainty of future
incomplete information (both technical and economic) and deliberate attempts by
sellers to influence demand forces through selling techniques. In this context two
economic arguments can be provided:

1) To allocate and comprise policies and actions of the government designed to
counteract the inefficient outcomes of market functioning.

2) Counteraction of eco-power through which the state tries to bring income and
wealth.

Similarly, an unregulated market economy tends to exhibit instability (cyclical or
otherwise) in terms of important macro economic variables like income, employment,
prices and output and it is considered a legitimate function of the state to protect the
economy against the destabilizing forces.

2.4 PRIVATE GOODS

Market economy provides solutions for private goods and does so efficiently. Private
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goods yield satisfaction only to the person consuming the goods, it is denied to
others.

Example

a) A person who drinks a cup of coffee yields satisfaction or benefits from its
consumption and any one else cannot consume that coffee.

b) The space in which a person parks his car gives satisfaction only to the person
whose car is parked their and that space is denied to others. Thus, private
goods are said to be rival in consumption.

2.5.1 Principle of Private Goods

Two Principal operate in this type of an economy:

1) Exclusion Principle

According to exclusion principle, those who do not agree to pay the market price
for goods or those who cannot pay for it are excluded from their consumption.

Example

A consumes the good (milk) because be pays the price for it and B is excluded from
its consumption, since he does not pay the price for it.

2) Revealed Preference Principle

Here, the consumer bids for the product and in the process he reveals his preference.
The producer produces those goods, which consumers want. Market thus operates
on information given by consumers and those who fail to reveal their preference, are
excluded from the consumption. Thus, private economy is concerned with the activities
of the individual that are directed towards the satisfaction of individual wants.

2.5 PUBLIC GOODS

A pure public goods is defined, as goods that one person’s consumption of the
goods does not reduce the amount available to others i.e. the consumption of a
public good is non-rival. The benefits are available to all without mutual interference.
Thus supplies of these goods are available to each person in community.

Example

A television signal that is available to one person can be made available to all people
in the area within the range of the signal. Signal used by one viewer does not reduce
the amount of entertainment for others.

a) A road used by one person is same as used by another person.

b) A park constructed in a locality provides satisfaction to all those people who
stay near by and prefer to use park.

Prof. Musgrave called public goods as social wants and was of the view that they
should be satisfied by the government. According to him, “Private wants are provided
for adequately by the market. Social wants must be satisfied through the budget, if
they are to be satisfied at all”.
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However, a public good does not necessarily refer to a good that is provided by the
government. Instead it refers to a good (or service) that has two characteristics:

1) Non- rival consumption

2) Non-exclusion.

1) Non- rival consumption

A good is non-rival in consumption when, with a given level of production,
consumption by one person need not diminish the quantity consumed by anyone
else. In other words, a number of people may simultaneously consume the same
good. The cost of extending the service or providing the good to another person is
zero. i.e. there is no additional marginal cost involved. Most of the goods and service
that we deal in economics are rival in consumption. For e.g. production of hamburgers,
watches, shoes, cars, etc.  The more you consume the less will be available for
others. Thus rationing problem arises among rival (or competitive) consumers, which
is resolved by the price system.  In case of non- rival goods no such problem arises.

Example

a) National defense – as antimissile system reduces the likelihood of foreign attack
and simultaneously protects a large number of people.

b) A flood control project benefits people living in that region as well as people
living in other regions.

c) All the persons can use weather forecasting information.

d) Pollution abatement benefits all equally in the region.

e) Public health measure reduces the spread of diseases and thus benefits all in
the region.

f) When a television programme is broadcast, any number of people (in the
relevant area) can receive the signal and watch it without interfering with the
reception of others.

2) Non- Exclusion

Non-exclusion means that it is impossible to confine the benefits of the good (once
produced) to selected persons. In other words, it is impossible to exclude anyone
from enjoying the benefits of a public good.  A person will benefit from the production
of the good, regardless of whether he or she pays for it. . No one can willingly
exclude himself from their remit or from defraying its cost (Positive or negative
externalities)

Example

a) People without television sets or without the subscription of the cable network,
will be unable to watch programmes. They can only watch by subscribing the
cable network or by purchasing a satellite or DHT TV. This exclusion is possible
at a moderate cost.

b) National defence – your neighbours might be deported and thereby excluded
from securing any benefits from defence effort.

c) Flood control project – some people may be excluded from securing its benefits.
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d) Cost for electronics road pricing have fallen dramatically, paving the way for
detailed billing based on actual use.

e) Street lights will give benefit to all the persons, irrespective of payment.

f) Broadcasters can sell individual access to their programming.

Thus whether a good is non-exclusive is ultimately a matter of degree because in
some cases the cost of exclusion is higher than in others.

The existence of public goods creates problems for price system. A good, which is
non- rival in consumption, can also be non- exclusive. i.e. they often occur
simultaneously. Once a public good is produced, a number of people will
automatically benefit, regardless of whether or not they pay for it. (Because they
cannot be excluded), so it is difficult for private producers to provide the good.
Unless producers can collect money for supplying the good, they will be unable to
cover their cost.

2.6 MERIT GOODS

Merit wants are those, which all members of the society are able to satisfy. Such
wants include educational and health needs of the society. These merit goods help
the economy in attainting a high level of efficiency and contribute to the achieving of
basic objectives of the society. Educations, Health, Park are merit goods.

Consumption of merit goods should be encouraged whereas that by demerit or
non-merit goods should, be discouraged or subsidy on housing is desirable while
imposing taxes on cigarette results in discouraging its use as cigarette is held
undesirable for the society.

Thus merit wants become public wants if their satisfaction is provided through public
budget, over and above what is provided for through the market and paid for private
buyers. It includes satisfaction on items such as publicly furnished school, free
education, subsidized low cost housing, etc.

Example

a) Provision of education should not be left on the market otherwise brilliant students
may not be able to achieve the desired level of education. If this happens then
the standard of efficiency in the economy will reduce.

b) Health services should not be left on the market forces otherwise the precious
lives may lost.

c) Taxes are imposed on the consumption of liquor as is held to be undesirable.

Check Your Progress 1

1) What do you understand by Public Goods? What is its implication on market
failure?

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................
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2) Distinguish between merit and public goods with the help of examples.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

3) What are the benefits of the merit goods to the society?

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

4) Classify the following with respect to private, public and merit goods: education,
roads, construction of dams, parks, weather forecasting, national defence, arms
and ammunitions, television, health, taxes, budget.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

2.7 EXTERNALITIES

Externalities occur when one person’s action affect another person’s well being and
the relevant costs and benefits are not reflected in market prices. In other words,
externalities mean the economic effects, which occur from the production or the use
of goods to other parties or economic units. It can arise between producers and/or
between consumer and producer.

Example: There are external benefits from education. Children gain from educated
parents, society benefits as education reduces crimes, social unrest, unemployment
and welfare costs. An educational system that includes acceptable social values,
improves communications, and strengthens democratic institutions is beneficial to
the society. There are external costs of production in the form of pollutions and
other disamenities that pollutes the atmosphere.

An externality occurs in economics when the decision maker does not bear all of the
costs or reap all of the gains from his action. Society consumes more or less of the
good depending upon the competition in the market. Society benefits if the world
around the pears on making the decision benefits more than he does.

Example: Individual decision makers under consume areas of education or safety.
Goods will be over consumed if the cost to the world exceeds the costs to the
individual making the choice in areas such as pollution or crime etc.

The figure 2.1 clearly indicates that problem of an externality usually concerns the
results of market activity. Economists see voluntary exchanges as mutually beneficial
to both parties in an exchange. Either the consumption of the product (perfume or
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other luxuries) or its production may have external effects. Those who suffer from
external costs do so involuntarily, while those who enjoy external benefits do so
free. The left hand side of the diagram shows consumption externalities (like perfume),
while the right hand side shows production externalities (like those produced by a
perfume factory).
 
  
                                          Money 
 
 
                                                              

Consumer              Voluntary exchange                     Firm                     
 
                                                                              

                               A Product 
 
                                                                                  
                            Costs imposed on others                           

Involuntarily or 
Benefits received free 

Consumption, external       
Cost or benefit                                                       Production, external 
                                                                               Cost or benefit 

Fig. 2.1: External Costs and Benefits

2.7.1 Types of Externalities

1) Negative externality/ External cost/ External diseconomy

It occurs when the action of one party imposes costs on another party.

Example

a) Steel plant dumps its waste in a river that fishermen downstream depend on for
their daily catch. The more waste the steel plant dumps in the river, the fewer
fish it will support. Negative externality arises because the steel firm has no
incentives to account for the external cost that it imposes on fishermen when
making its production decision.

b) Pollution by a firm in the course of its production, which causes nuisance or
harm to others, is an external cost of the society.

2) Positive Externality/ Beneficial externality/External economy

It occurs when the action of one party benefits another party. Some of the goods
with positive externalities are known as merit goods.

Example

a) An individual planting an attractive garden in front of his house may benefit
others living in the area. It is a positive externality to others.

b) Imparting education reduces crimes, unemployment, social-unrest, improves
communications, strengthen democratic institutions etc. They are positive
externalities (benefits) to the society as a whole.
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3) Network Externality

It occurs when the action of one party encourages another party to purchase the
good or the general acceptance of such goods increases and therefore they are
network externality.

Example: An individual buying a picture phone for the 1st time will increase the
usefulness and acceptance of such phones to people who want to call him or her.

4) Pecuniary externality

It arises from a particular action taken by an individual, which benefits him and
makes other people worse off.

Example: A property tycoon buying up a large number of houses in a town, causing
prices to rise and therefore making other people who want to buy houses worse off,
perhaps by excluding them from the housing market.

5) Common property resources externality

It occurs when the action of one party betrays another to enjoy the benefits of the
good by making them wore off.

 Example: Harvesting by one fishing company in the ocean depletes the stock of
fish available for the other companies and over fishing may result into common
property resources externality to other fishermen.

Externalities are important in economics because they may lead to economic
inefficiency, as producers of externalities are not bothered about their actions on
others. Therefore, the need arises to reject the market prices of demand and supply
as a source of economic inefficiency. Analyzing the external benefits and cost of
externalities of private goods therefore becomes important.

2.7.2 Negative Externalities and Inefficiency

As externalities are not reflected in market prices, they can be a source of economic
inefficiency. Private consumption or production activities may generate costs, which
are not “internalized” and not paid for by consumers or producers. As a result costs
are imposed on society, which in question tends to be over-extended.

This is shown in the following diagram. External costs leads to the problem of dealing
with social “bads” such as pollution and environmental damage. Let us take an
example of a steel plant dumping waste in a river. The marginal private cost schedule
is lower than the marginal social cost schedule by the amount of external cost due to
water pollution. This is represented by the distance between both private and social
cost supply curves. It is also assumed that there are no external benefits, which
means social benefit = individual benefit.
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Fig. 2.2

In the fig 2.2:

Cs= Social Cost

Cp=Private cost

Qs=Quantity Supplied if Social Cost is taken into account

Pp=Price if only Private Cost is taken into account

Qp=Quantity Supplied if only Private Cost is taken into account

Ps=Price of Social Cost

Es= Ideal equilibrium reflecting social cost

Ep= Actual equilibrium in private market (taking account of only private cost)

DD=Marginal benefit (given by demand curve)

When external cost is considered, then production should be increased only as long
as marginal social benefit (MSB) exceeds marginal social cost (MSC). If the private
cost of producing steel is considered individually then the equilibrium will be at Pp
and Qp, instead of the more efficient price Ps and quantity Qs. It will result in
inefficiency of a free market since the production of quantity Qp indicates that marginal
social benefit (EpQp) is less than the marginal societal cost (FQp). Therefore the
society as a whole will be better off if the production of goods between Qs and Qp
is stopped. The problem still persists as the people continue buying and consuming
steel.

Thus, negative externalities encourage too many firms to remain in the industry as
perfectly competitive firms produce according to market incentives.

2.7.3 Positive Externalities and Inefficiency

External benefit occurs from those public goods where it is difficult, if not impossible
to exclude people from benefits. Suppose, for instance, that A derives benefits from

D

Price
Ps

Pp

Qs Qp Quantity D
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being inoculated against polio, but so do many others for whom the number of
potential carriers, and hence the danger of infection, is reduced. Or by getting
educated, not only A derives personal benefit but also makes it possible for others
to enjoy association with a more educated community.

The following diagram represents adjustment for external benefits. The marginal
private benefit of getting the vaccination is less than the marginal social or public
benefit by the amount of external benefit i.e. the fact that if one person gets inoculation
of polio, others are likely to get the polio even if they themselves are not vaccinated.
Here the marginal benefit of getting, polio is represented by vertical distance between
the two demand curves. Here we assume that there is no external cost, so that both
social cost equals private cost.

 
 
 
Price 
             Ps 
 
 
             Pp 
 

 
 
 
                 Q p         Qs                             Quantity 

Fig. 2.3

In the fig 2.3:

Dp= private demand

Ds= Social demand

SS= supply

Es= Ideal equilibrium

Ep=actual equilibrium

Ps= Price when social benefit schedule is reckoned with

Pp=Price when private benefit schedule is reckoned with

Qs=Quantity produced when social benefits are taken into account

Qp= Price when only private benefits are taken into account.

If consumers are concerned about their own private benefits, the market end up at
price Pp and quantity Qp instead of more efficient price Ps and quantity Qs. This
more efficient combination of price and quantity suggests that production should be
increased as long as marginal social benefit (MSB) exceeds the marginal social cost
(MSC). The ideal is that MSB should be equal to MSC. The discussion is that an
unfettered market is inefficient since at the quantity Qp, the upshot of the marginal
social benefit (FQp) is greater than social cost (EpQp), so society as a whole would
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be better off if more goods had been produced. This explains why people often buy
less education or vaccination.

With respect to public goods, it is difficult if not impossible to exclude people from
benefit. The production of public goods has beneficial externalities for all or almost
all of the public.

Government should step in with collective solutions for both external benefits and
costs so that the society as a whole benefits. The balance between marginal social
benefits and marginal social costs should be attempted by the coordination between
the two.

2.7.4 Government Mechanism of Adjusting for Externalities

Since external benefits and costs affect the market in their own ways, it becomes
necessary for government to take various steps to control or adjust these externalities.
Few mechanisms are discussed below:

1) Enforcement of Property Rights

Government prevents inefficiency by clearly defining and enforcing property rights
as the numbers of persons involved are very large

Example:

a) Cable television services scramble their transmissions so that non-subscribers
cannot receive broadcasts.

b) Private roads finance themselves by charging tolls to road users.

c) People staying in polluted areas are affected because people wait for someone
else to act, knowing that they will benefit from pollution control. The judicial
process can deal this external cost.

2) Tax on output

Since production and consumption of commodities generate pollution that
harms the society, and such activities can be taxed.

Example: Tax on automobiles would mean to reduce their numbers and by there
would reduce air pollution from that source.

3) Tax on emissions and effluents

With an emissions tax, some control is likely be obtained by changing the
production process so that less pollution is generated per unit of output.

Example: Emission  tax on autos would encourage production of low-emission
cars.  Such cars might be more expensive may induce and decline in their output.

4) Standard and Regulation

Government can enforce certain standards and attempt thereby to directly control
the level of pollution. Standard involves complying with quality the cost of which is
to be borne by producers or customers according to the good they produce or buy.
Thus enforcement of such standards and regulations helps the government to correct
externalities problems.
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5) Pollution Permits

Government can create and sell permits to pollute, and thus, prohibiting pollution
unless a permit is purchased.

Example: A pollution permit might entitle its owner, say an iron producer, to allow
one ton of a particular gas or dust to escape into the atmosphere each month. The
number of permits issued would be determined by air (or water) quality that is
sought.

6) Subsidies for Pollution Control

Subsidy may take the form of the direct grants or tax breaks for producers that
install specified pollution control equipment. It may be used in conjunction with
standards.

Example: Federal government imposes standards on sewage treatment by cities
and provides federal grants for construction of sewage treatment facilities.

Check Your Progress 2

1) What do you understand by Externalities? Distinguish between Positive and
Negative Externalities.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

2) How can government help to correct the problems raised by Externalities?

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

3) Why Externalities leads to inefficient outcomes in the economy?

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

2.8 PURE THEORY OF PUBLIC EXPENDITURE:
BASIC IDEA

The pure theory of public expenditure was propounded in 1954/1955 by Paul Anthony
Samuelson in a general equilibrium model with existence of one private good and
one public good. The idea is that different individuals choose different combinations
of private good and public good. Since the whole of public good is equally available
to all the individuals, because of non-rivalness in consumption, it is only the sacrifice
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in terms of private good by different individuals that matters. This sacrifice is actually
the tax paid by different individuals.

The basic idea can be captured in a little simpler manner than using production
possibility curve of the society and indifference curves of the individuals constituting
society, which is the framework adopted by Samuelson. In contrast to general
equilibrium framework, we are adopting here partial equilibrium framework. Let
there be two individuals A and B in the society, which produces private good X and
public good Y. Price of purchase of public good Y is in terms of X, call it tax. In the
case of a pure private good, we know there prevails one single price at different
individuals normally buy different amount. By contrast, we can see that there can be
only one quantity of a pure public good, which is equally available to (or enjoyed
by) everybody but they may pay different prices (taxes).

In the case of a private good, we carry out horizontal summation of individual demand
curves. The equilibrium quantity produced is allocated to different consumers at
equilibrium price according to strength of their individual demand curves. Noting
that demand curves reflect marginal revenues and supply curves reflect marginal
costs, we may write the condition of equilibrium in a competitive market as
MRA=MRB=MC.

In the case of a public good, we can carry out vertical summation of individual
demand curves for whatever quantity is produced, because of non-rivalness in
consumption, will be as a whole consumed, and therefore equally, by everybody.
Which means that individual marginal revenues are summed up to equal the marginal
cost of production. The competitive equilibrium condition could then be written as
MRA+MRB=MC.

In terms of general equilibrium model, one may recall, for two private goods X1 and
X2 and two individuals A and B the condition of equilibrium is MRSA=MRSB=MTS.
By contrast, for a world of a private good X and a public good Y and two individuals
A and B, the condition of equilibrium would be MRSA=MRSB=MTS. MRS and
MTS stand respectively for marginal rate of substitution and marginal rate of technical
substitution.

Wicksell had long ago realized that the individual demand curves might be a pseudo-
character as people may be tempted to conceal their preferences. Whatever public
good is supplied and in whatever quantity, it is all available by definition to all, an
individual may keep quiet about his need as he can enjoy its fruit without paying. It
may mean that public goods may be collectively underprovided. These things will be
further discussed in due course.

2.9  LINDAHL PRICING

The Lindahl Equilibrium is a method proposed by Swedish Economist Erik Lindahl
for financing public goods or sharing of cost by different consumers. Let there be
two consumers A and B.

         K=100
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Fig. 2.4: Lindahl Pricing for Public goods

Assume that the in fig 2.4 vertical axis measures k or the fraction of unit cost
contributed by A. Given the unit cost C and assuming it to be constant, kC is the
price paid by A, and DA is the demand schedule for the public good S. Since B’s
price equals (1-k) C, and since both share the same quantity of S, B’s demand
curve drawn with regard to k is given by DB. Individual A may then look upon DB as
showing the price at which various quantities of S are available to him, i.e. as a
supply schedule for the public good which confronts him. B similarly may regard DA
as his Supply curve. The fraction of the price which both are willing to pay (K for A
and (1-K) for B) adds to one at the intersection of DA and DB, at output OM. This
approach is applicable to a bargaining situation with small numbers.

2.10 PRISONER’S DILEMMA AND PUBLIC
GOODS THEORY

The Prisoner’s dilemma is a type of non-zero sum game in which two players try to
get rewards from a banker by cooperating with or betraying the other player. In this
game, it is assumed that the primary concern of each individual player (“prisoner”) is
self-rewarding; i.e. trying to maximize his own advantage, with less concern for the
well being of the other players. No matter what the other player does, one player
will always get a greater payoff by playing defect (i.e. betraying one’s partner).
Since in any situation playing defect is more beneficial than cooperating, all rational
players will play defect.

The unique equilibrium for this game does not lead to a Pareto-optimal solution
which states when two rational players play defect even though the total reward (the
sum of the rewards received by the two players) would be greater if they both
played cooperating with each other. In equilibrium, each prisoner chooses to defect
even though both would be better off by cooperating. This is the DILEMMA.

Example: The police arrest two suspects A and B.  Due to lack of sufficient evidence
for a conviction, the police visits both prisoners and offer them the same deal: if one
testifies for the prosecution against the other and the other remains silent, the betrayer
goes free and the silent accomplice receives the full ten year sentence. If both stay

K=100

Fraction of
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by A=k

K=K1

K=0% M QS
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silent, the police can only give both prisoners six month for a minor charge. If both
betray each other, they receive a two-year sentence each. Each prisoner must make
a choice to betray the other, or to remain silent. However, neither prisoner knows
for sure what choice the other prisoner will make. What will happen? It can be
summarized thus:

Prisoner B stays silent Prisoner B betrays

Prisoner A stays silent Both serve six months Prisoners A serve 10 years;
Prisoners B goes free

Prisoners A betray Prisoners B serves 10 Both serve 2 Years
years; Prisoners A
goes free

The dilemma arises when one assumes that both prisoners only care about minimizing
their own jail terms. Each prisoner has two options: to cooperate with his accomplice
and stay quite, or to betray his accomplice and give evidence. The outcome of each
choice depends on the choice of the accomplice. However, neither prisoner knows
the choice of his accomplice. Even if they were able to talk to each other, neither
could be sure that be could trust the other.

2.10.1  Application of Prisoner’s Dilemma

Prisoner’s Dilemma is of interest to the social sciences such as economics, politics,
and sociology, as well as the biological sciences such as ethology and evolutionary
biology. This has a practical importance as all living beings are engaged in endless
games of Prisoner’s Dilemma.

Applications

1) Prisoner’s Dilemma scenario is used to illustrate the problem of two states
engaged in an arm race, that is, to use weapons or not.

2) Cycle race – two cyclists may work together (mutual cooperation) by sharing
tough load of the front position or makes an effort to stay ahead (mutual
defection).

3) In Business – two competing firms must decide how much resources to devote
to advertisement i.e. profits derived through advertising is more or less for
them. A Prisoner’s Dilemma occurs when both firm A and firm B have dominant
strategies, so that the outcome is easy to predict.

4) Newspapers – if someone takes a paper without paying (defecting) but very
few do, recognizing the resultants harm if everybody stole newspapers (mutual
defection). This is called “ magical thinking “ with respect to pure Prisoner’s
Dilemma.

5) Each villager makes a choice for personal gain or restraint. The collective reward
for defection is very low pay offs.

2.11 APPLICATION OF PUBLIC GOODS THEORY

A pubic good, as defined by economic theory, is a good that once produced, can be
consumed by an additional consumer at no additional cost. Goods having such a
characteristics will be underproduced in the private sector, or may not be produced
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at all, following the conventional wisdom. So, economic efficiency requires that the
government force the people to contribute to the production of public goods, and
then allow all citizens to consume them.

Government produces national defense, highways and dams, which are generally
available for the benefits of its citizens. Nobody can be excluded from its benefits.

In the real world application of public goods theory has certain problems.  First, as
many public goods are successfully produced in the private sector; so government
production is not necessary.  Second, many of the goods actually produced do not
correspond to economic definition of public goods.

Thus, public goods certainly exist but production in the public sector neither necessary
nor sufficient for the efficient production of public goods.

The market for television broadcast can also examine preference for the public
goods. If the broadcast were financed by tax revenues, produced by the government,
and distributed free of charge to viewers, then the government would have no way
of telling which broadcast were more valuable to its viewers. But if market distributed
the broadcasts then producers could use market indicators.  If viewers paid for
each viewing, or if advertisers paid and wanted their advertising to be shown with
broadcast that appealed to their consumers, the producers would come forward to
broadcast such programmes as are paid for.

If public goods were sold on the market like movie tickets, then some inefficiency
would result from the exclusion of individuals who valued the good, but less than the
market price. Innovations in market, whether regarding locations, products types or
potential new markets etc. can generate profits from it.

Public good can generate problem through tax- financed public –sector production
i.e. the tax system imposes an excess burden on the economy. This includes costs of
the tax system over and above the revenue collected and administrative and
compliance costs that the tax system produces.

Cable television systems often have premium channels, which are scrambled to exclude
non-paying customers. The premium channels could be extended at no additional
cost to all viewers who have cable but the cost of exclusion are low enough that the
cable company can extend the premium channels only to those who pay.

Public goods are applied in microcomputer software whereas the computers that
run the software are private goods. Even then public good on the market have been
much more profitable than those selling private goods to the same market.

Donations itself is a private good to the recipient, because a rupee given to one
recipient is a rupee less available to another, but it may be a public good among
potential donors. Thus, in order to provide the optimal amount of redistribution the
government forces people to contribute.

Knowledge or technology is also a public good as it is non- rival, non-excludable
and has positive externalities. Since technology is transformative it can convert some
public goods into private ones and vice-versa.

Print books is undoubtedly a private good which are now available online free of
charge for downloads. Thus online books are pure public goods as it is non-rivalrous,
non-excludable good with positive externalities.
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Education used to be a private good with positive externalities, but now it is also
free of cost available online, radio, television, government institutions, etc which has
transferred it to a public good.

Thus, both public and private goods are interlinked at one point of time it is public
and at another point of time it is private. Therefore, it is undoubtedly a good which
is widely applicable and which in turn benefits the society.  It is rightly said that the
consumers cannot be excluded from consuming the public good once it is produced.

Check Your Progress 3

1) Discuss Lindahl Pricing for efficient allocation of public goods.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

2) Describe Prisoner’s Dilemma and explain its applicability in the real world.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

3) Explain the application of the public goods theory in the practical economy.

...................................................................................................................

...................................................................................................................

...................................................................................................................

...................................................................................................................

2.12 LET US SUM UP

Public, private and merit goods are interlinked in the economy. They satisfy the
consumer in different ways.  Due to competition for resources question arises as to
what should be produced in the economy. In the course of production/consumption
of some goods, externalities a rise in the market, which leads to inefficiencies whereby
the consumption and production quantities do not match. An example of externality
is pollution, where market fails to provide solutions. The government in many ways
can tackle inefficiencies due to market failure.  Because of non-rival and non-
excludability features of Public Goods, they are not produced efficiently in the market.
Prisoner’s Dilemma and Lindahl pricing techniques have helped us to understand
how the consumer behaves in the society and also an action of one person affects
the action of another person. Public good theory is widely applied in the day to day
market where it can be converted into a private good. It thus states that a good at
one time can be public and the same good at another time can be converted into
private good.
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2.13 KEY WORDS

Public Good : Public goods are those goods that once
produced can be consumed by others also
with the same amount of satisfaction. Thus
these goods are available to all the persons in
the community. Public goods include national
defense, flood control measures, dams
construction etc.

Private Good : Private goods are those goods, which yield
satisfaction only to the person consuming the
good. It denies other persons to use that good.
Example: a cup of tea consumed by one
person cannot be consumed by anyone else.

Merit Good : Merit good satisfies all the persons in the
society with equal ease. Such wants include
education, health, parks etc.

Market Failure : A market failure is a case in which a market
fails to efficiently provide or allocate goods
and services.

Externalities : Externalities occur in the economy when one
person’s actions affect another person’s well
being and the relevant costs and benefits are
not reflected in the market prices. Example
air pollution etc.

Lindhal Pricing : Lindahl equilibrium method suggests an
individual should buy the public goods through
the payment of taxes in accordance with the
benefits derived from them.

Prisoner’s Dilemma : The Prisoner’s dilemma is a type of non-zero
sum game in which two players try to get
rewards from a banker by cooperating with
or betraying the other player.

2.14 SOME USEFUL BOOKS

Richard A. Musgrave and Peggy B., Musgrave Public Finance in Theory and
Practice, Fifth Edition (1989) McGraw Hill. International Editions. Financial Services

R.K.Lekhi, Public Finance (2004) Kalyani Publications

Dr. B.P.Tyagi, Public Finance (2004) Jai Prakash Nath &Co.

2.15 ANSWERS OR HINTS TO CHECK YOUR
PROGRESS

Check Your Progress 1

1) See section 2.1 and 2.3
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2) See section 2.3 and 2.4

3) See section 2.4

4) See section 2.2, 2.3 and 2.4

Check Your Progress 2

1) See section 2.5 and sub-section 2.5.2 and 2.5.3

2) See sub-section 2.5.4

3) See section 2.5

Check Your Progress 3

1) See section 2.6

2) See section 2.7 and sub-section 2.7.1

3) See section 2.8

2.16 EXERCISES

1) What are the causes of market failure?

2) Explain different types of externalities and its causes.

3) Distinguish between private and public goods.

4) Explain Prisoner’s Dilemma and its implications on Public Goods.


