
ooaooaooaooooaoaaoooao

6
o
o
3.

Market failure

By the end of this chapter, you should

o define market failure

. explain, and give examples of,

public goods

define, distinguish between,

and negative externalities of

evaluate, using diagrams,
intervention to deal with the

o define common access

. explain, illustrate, and give

explain and illustrate the threat to
fossil fuels in developed
land in developing countries

evaluate, using diagrams,

to sustainability
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failure.

In the "real world" markets are not perfect. That is, they are not
allocatively eflicient (see Chapter 7, page I08). There are a number
of things that prevent markets lrom being perfect and, therefore,
from allocating resources in an optimal manler. If this is the case,
then community surplus is not maximized and we say that this is a
market failure. When markets fail, governments are often expected
to intervene in order to attempt to eliminate the market failure and
move towards the optimal allocation of resources.

We need to look at the reasons why markets might fail and the
possible options that governments have to try to correct that failure.

Types of market failure

Lack of public goods
Public goods are goods that would not be provided at all in a free
market. Since they are goods that are of benefit to society, the lack of
public goods in a free market is considered to be a market failure.
Examples oI public goods would be national defence and flood
barriers. There is much debate over what is actually a public good
and what is not. A number of goods often considered to be public
goods could, in theory, be supplied by the free market to some
extent, such as street lighting or lighthouses and, because of this,
they are sometimes known as quasi public goods.
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The reason that public goods will not be provided at all in a free
market is that they have two characteristics-they are non-
excludable and non-rivalrous-and that makes it pointless for private
individuals to provide the goods themselves. If a good does not have
both of these characteristics, then it is not a public good. If a good is
completely non-excludable and non-rivalrous, such as national
defence and flood barriers, then it is called a pure public good.

A good is said to be non-excludable iI it is impossible to stop other
people consuming it once it has been provided. If a private individual
erects a flood barrier to protect a house, the other people in the area
will gain the benefit, even though they have paid nothing. This is
known as the free-rider problem. Logically, no one will pay for a
flood barrier, in the hope that someone else will do it. The good will
not be provided by the ftee market.

A good is said to be non-rivalrous when one person consuming it
does not prevent another person from consuming it as well. ff a
person eats an ice cteam, then another person cannot consume that
ice cream as well. However, if one person is protected by a flood
barrier, it does not stop other people from being protected at the
same time. The private benefit from a flood barrier would be very
small relative to the cost, although the social benefit to all of the
people who were protected by it would be huge and probably greater

than the cost. Thus there is no incentive for a private individual to
erect a flood barrier.

Governments may try to reduce this market failure by intervening in
a number of ways.

o They may provide the public good themselves. This is usually the
case with such things as national defence, flood barriers, roads,
pavements, street lighting, and lighthouses. The use of taxpayers'
money to fund the provision spreads the cost over a large number
of people who would not be prepared to pay individually.

r They may subsidise private firms, covering all costs, to provide

the good.

Under-supply of merit goods
Merit goods are goods that will be underprovided by the market
and, because of this, they will be under-consumed. (We call them
merit goods, but they are usually services.) They are goods that the
government thhks provide positive benefits for both the people that
use them and society as a whole, and therelore they think that such
goods should be consumed to a greater degree. A-ll public goods are
merit goods. Some examples of merit goods are education, health
care, sports facilities, and the opera.

Governments will attempt to increase the supply, and thus the
consumption, of merit goods. How they do this will depend upon
how important they think the merit good is. In the case of extremely
irnpor.tant merit goods, such as education and health care, the
government may well provide them directly or subsidize them to the
point where they are available at no direct cost to the consumer. Of
course, this does not mean that they have no actual cost. The cost is
simply sha red among taxpayers.
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As merit goods become less impo ant in the eyes of the government,
then they will be subsidized, but to a lesser extent. Sports facilities are
considered to have positive benefits for people and so may well gain
subsidies from the government. The opera may be the same, bul
since the benefits may be considered to be smaller, the subsidy given
to the opera may well be smaller.

Over-supply of demerit goods
Demerit goods are goods that will be over-provided by the market
and, because of this, they will be over-consumed. They are goods that
the govemment thinks are bad both for people who consume them
and for society as a whole, and therefore government would like to
see them consumed to a lesser degree, or not at all. Examples of
demerit goods are cigarettes, alcohol, hard drugs, and child
pornography.

Governments may attempt to reduce the supply and/or the demand
for demerit goods. How much they do this will depend upon how
harmful they think the demerit good is. In the case of extremely
harmful demerit goods, such as hard drugs and child pornography,
the government will make them illegal and ban them completely.
Of course, this does not mean that they will completely disappear,
because in reality illegal black markets appear, attracted by the
chance to make prolits by fulfilling an existing demand.

11111 As demerit goods become less harmful in the eyes of the govemment,
p$ tn." rh.y r."iill be taxed. More harmful goods, such as cigaretres, may- be taxed more highly than slightly less harmful goods, such as alcohol.

The existence of externalities
An externality occurs when the production or consumption of a good
or service has an effect upon a third pany. If the effect is harmful,
then we talk about a negative externality. There is an external cost
that must be added to the private costs of the producer or consumer
to reflect the Jull cost to society. If the effect is beneficial, then we talk
about a positive externality. There has been an external benefit to
add to the private benefits of the producer or consumer.

We have already come across marginal social cost (MSC) in Chapler 3.

MSC is equal to marginal private cost (MPC) plus or minus any
external cost or benefit of production. If there are no externalities of
production then MSC = MPC. The MPC is essentially the "private"
supply curve that is based on the firm's costs of production.

We have also come across marginal social benefit (MSB). MSB is
equal to marginal private benefit (MPB) plus or minus any external
cost or benefit of consumption. If there are no extemalities of
consumption then MSB : MPB. The MPB is essentially the "private"
demand curve that is based on the utility or benefits to consumers.

Thus, if no externalities exisl in a market, then MSC : MSB and we
have social efficiency and so maximum community surplus, as in
Figure 12.1. If externalities do exist, then MSC does not equal MSB
and so we have a market failure and an inefficient allocation of
society's resources.
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Figure l2.l Community surplus
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Externalities may be split into Iour types.

I Negative externalities of production/external costs

These occur when the producLion of a good or service creales

exLcrnal costs that are damaging to lhird partics. These relate mainly,
but not exclusively, to environmental problems. For example, if a

paint lactory emits fumes that are harmful to people in the area, then
therc is a cost to the community that is greater than the costs of
production paid by the firm. The firm has its privatc costs but then,
on top of that, is creating external costs. Thus thc marginal social cost

of the production is greater than the marginal private cost. The

marginal social cosL is equal to the marginal private cost plus thc
external costs. This is shown in Figure I 2.2.

As we can scc. lhe marginal pdvate costs of the firm are below the
marginal social cost, because there is an extra cost to society caused
by thc pollution that is created, such as respiratory problems for
people in the neighbourhood of the polluting firm. The firm will only
be concerned with its privatc costs and will produce at Qr. It is not
producing at the socially eTficient output. Q*, wherc the marginal
social cost is cq ual to the marginal social benefit and so it is a market
failure. There is a misallocation of society's rcsources; too much paint
is being produced at too low a price. There is a welfare loss to socicty
of the extra units from Qr ro Q*, because the MSC is greater than the
MSB for those units. This is shown by the shaded triangle.

ln a free market, this situation would continue because profit-
maximizing firms will only take into account lheir private costs of
production. Therefore, it is up to thc government to rectify the
situation. The govcrnment has a number of options.

o It could tax Lhe firm in order to increase the tirm's privatc costs and

so shilt the MPC curve upwards towards the point of social

eflicicncy. If the tax is equal to the external cost of the production,
then we say that thc government has "internalized the externality".
If the tax is not equal to thc cxternal cosl, then it will reduce thc
deadweight burdcn, but nol eliminale it. This is shown in Figure 12.3.

There is still a welfare loss. but it is less than under the free market
with no goverrrmcnt intervention.

Although taxes are scen as a way of making the polluter pay,

thcre are some problems wiLh this solution. First, it is often
difficult to measure accurately the polluLion created and to put
a value on it, which can be regaincd by the tax. Second, it is
also dilficult to idcnLify which firms are polluting and to what
extent each lirm is responsible 1or the pollution. Third, it is
oltcn argued that taxes do noL actually stop the pollution from
taking place.

o The government could legislatc and could ban the polluting firms,
or restrict their output in some way. It could also pass laws relating
to measurable environmcntal standards in the firm's production
units. To meeL thc standards, the firms would have to spend
moncy, thus increasing their private costs.

O Q.Q.
Quantity of Paint (litres)

Frgurc 12.2 A neSative externaliq/ of
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One problem with this solution is that a ban or restriction may
lead to job losses and the non-consumption of whatever was being
produced, which may have been a valuable product. AIso, the cost
of setting and then policing standards may be greater than the cost
of the pollution.

. The govemment could issue tradable emission permits. These are
a market-based solution to negative externalities of production.
Tradable emission permits are issued by the government and give
firms the licence to create pollution up to a set level. Once they
are issued, firms can buy, sell, and trade the permits on the
market. This is also known as a cap and trade system.

The government decides upon the level of pollution that it will
permit each year and then splits the total level of pollution up into
a number of tradable emission permits, each allowing a certain
level ol pollution. The government then allocates these permits to
individual firms. Thus each firm now has a quota of emissions that
it is allowed to produce.

It is at this point that the market takes over. It is no\ry in the
interest of the firms to pollute as little as possible. If a firm pollutes
at a higher level than its pemit allows, it will need to buy permits
Irom other firms and this will raise its costs. If a firm pollutes less

than they are aliowed, then they can sell their permit and make
money. In the USA, the emission of chlorofluorocarbons (CFCS) is

conrrolled by the use of tradable emission permits.

one problem with this solution is that it does not lead to the
reduction of pollution, once the allowable limit has been set.

Firms simply pay the cost of polluting, some polluting heavily and
others not. Also, the government faces a difficult decision when
setting an acceptable level o{ pollution and it is also difficult to
measure a firm's pollution output.

A form of tradable emission permits is being used on an
international level to attempt to reduce the emission of
greenhouse gases (GHG). The Kyoto Protocol is an agreement
made under the United Nations Framework Convention on
Climate Change. Its objective is to cut global emissions of
greenhouse gases. The treaty was negotiated in Kyoto, Japan in
1997, and came into force in February 2005. The treaty covers
more than 187 countries globally and over 65ok of global GHG
emissions. (T\^/o notable exceptions are the USA and Australia,
who have signed the treaty but have not ratilied it.)

Developing countries have no obligations to reduce GHG
emissions, but they are in a position where they can be given
tradable carbon credits (tradable permits) when they implement
domestic GHG projects. Developed economies are allowed to meet
their cHG largets by purchasing carbon credits from the
developing countries that have earned them.

2 Positive externalities of production/external benefits

These occur when the production of a good or service creates
external benefits that are good for third parties. Let us suppose that
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'The planet does not belong to
those in power. We ought to

embrace the Kyoto Protocol in our
own little way. It's the little things

we do that arc important.'
Wongoti Moothoi, 2004

Nobel Peoce Prize laureote
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a large printing firm provides high quality training for its
employees. This is a cost to the firm. When employees leave the
printing lirm and go to other firms, there is a b€nefit to the other
firms who do not have to spend money on training their new
workers. This is a positive externality of production to the new
firms. Society has gained from the training given by the printing
firm, even though the firm itself has not. Thus the marginal private
cost of the firm is greater than the marginal social cost. This is
shown in Figure 12.4.

As we can see, the printing firm produces at a level of output, Qr,
that is below the socially efficient level, Q*. Between Q1 and Q* there
is a potential welfare gain shown by the shaded tdangle. If output
could be increased to Q* then welfare would be gained, because for
all of the units from Qr to Q*, MSB is greater than MSC.

Once again, in a free market situation, it is up to the government to
rectify the situation, if it wishes to do so. The government could:

Subsidize the firms that offer training. If this were to happen, then
the MPc curve would be shifted downwards by the subsidy and, if
a full subsidy were given, then MPC would be the same as MSC
and the socially efficlent point "a" would be reached.

There are two main problems with this solution. First, it is very
difficult for the govemment to estimate the level of subsidy
deserved by every individual firm. Second, the cost of the
subsidies would probably imply an opportunity cost and it is likely
that the govemment would have to cut back on spending in other
areas, which may be more worthy than this one.

Provide vocational training through the state, by setting up training
centres for workers in certain industries.

Although this is a possibility, the costs would be high, the trainers
may lack the expefiise found in the firms, and it may dissuade
firms from offering training of their own.

Regardless of the costs, or who pays these costs, economies benefit
enormously through the training and re-training of the labour.
The improvenent in the quality oI labour, a factor of production,
can shift out an economy's PPC.

Negative externalities of consumption
There are many things that, when they are consumed by individuals,
adversely affect third parties. Examples of this would be cigarettes and
secondary smoking, cars and air pollution, and loud music and noise
pollution. The negative externalities of consumption produced here
make the marginal social benefits in each case less than the marginal
private benefits. The private utility is diminished by the negative
utility suffered by the third party. This is shown in Figure 12.5 with
cigarettes as an example.

People who smoke presumably enjoy some private benefits of smoking,
but this will create extemal costs for other people. This is commonly
referred to as passive smoking, or second-hand smoking. Other than
simple discomfort at the smell of cigarettes, the costs to others are

Quantity

Figure 12.4 A positive externality of
production
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significant and include lung cancer, bronchial illnesses, and asLhma, to
name a few. Because there is a free market, consumers will maximizc
thcir private utility (benefit) and consume at the level where
MSC:MPB. They will ignore the negative extemality that they are

creating. This means that they will over-consume cigarettes by smoking

Qr cigarcttcs at a price oI Pr. The socially efficient output is at Q* and so

Lherc is over-consumption of Qr to Q*. Since MSC is greater than MsB
for these units. thcrc is a welfare loss to society and a market Tailure.

The government will act to rcducc or climinate the negative
externality and, once again, the.re arc a number of options.

o lt could simply ban cigarette smoking totally-make it illegal
to smoke.

However, this is not so simple, since this would have a large
effect upon Lhe tobacco industry, in terms of shareholders and
employment. Governments also makc a loL ol rcvenue by taxing
cigarettes, which have pdce inelastic demand, because they arc
habit-forming. Also, it must not bc {orgottcn that governments
need votes and smolccrs are not likely to vote for a government
that bans srnoking. Many governments have placed partial bans
on smoking. That is, they have made it illegal to smoke in certain
places. These are usually highly conLrovcrsial decisions.

The govcrnment could impose indirect taxes on cigarelLes, in order
to reducc consumption. This is shown in Figure 12.6.

Il the government imposes an indirect tax, then that wlll shilr rhe
Msc curve upwards to MSc+tax. This will reduce consumpLion
to the socially efficicnt lcvcl oI oulput Q*, bur the price to the
consumers will be Pr. The government will gain significant
revenue and this may be uscd to correct some ol the negative
externalities caused by smoking.

However, the inelastic demand for cigarettcs tends to mean that taxes

do not manage to reduce quantity dcmanded very much and so,

while government rcvcnuc is raised, quantity demanded does not fall
to the socially efficient level (which some would say is zcro!).

AIso, if taxes are raised too much then experience suggcsts that
people start to look lor other sources of supply. This can be scen in
Europe, where smokers go Lo other countries where cigarettes
are cheaper, to purchase large quantities, for example Austrian
smokcrs can go over the border to Slovakia. Often, this process is
illegal and so a black market is lormcd.

The governmcnt could provide education about the dangcrs of
smoking and also fund negative advertising in order to rcducc
demand for cigaretLcs, thus shifting the MPB curve to rhc lcIt.
as shown in Figure 12.6.

Howcvcr, the costs of this may be high, although if taxes are in
place, then the revenue could be used to fund these measures.

Also, there is doubt as to the eflectiveness ol education and

advertising in terms of reducing cigarette consumpLion. Many
teenagers, -[or example, seem preparcd to accept the dangcrs of
smoking and are little affectcd by measures to put them oII.

MPB
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A study published in 2005 by researchers at Georgia

State University and the Society of Actuaries revealed

that the exposure of non-smokers to second-hand
smoke costs the American economy $10 billion per
year This includes $5 billion on the direct medical costs

of diseases such as lung cancer, cervical cancer, asthma,
ear infections, Iow birth weigh! and coronary heart
disease, and another $5 billion on the indirect costs
such as lost wages as a result of such illnesses. lt should
be emphasized that these are the costs of medical
problems that are bome by non-smokers, not the
smokers themselves.
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4 Positive externalities of consumption
There are certain goods or services which, when consumed (used) will
provide extemal bene{its to third panies. When people "consume "
health care, for example, they create a positive extemality for society. If
people are healthier, then they will not pass on illnesses so that other
people around them are less likely to become ill, and a healthier
workforce means that the economy will be more productive, which may
be to the benefit of the whole population. Thus the MSB of consuming
health care is greater than the MPB. This is shown in Figure 12.7.

In a free market for health care, people will consume Qr at a price of
Pl. However, the socially efficient level of consumption would be Q*,
where MSB = MSC. There is a potential welfare gain, shown by the
shaded triangle, because for the units from Qr to Q*, MSB is greater
than MSC. If the consumption of health care increases from Qr to Q*,
then welfare in society will increase.

The other important example of a positive externality of consumption is

education, which may also have a marked effect on the welfare of
society if its consumption is increased. Less weighty examples might be
the use of vaccinations, outdoor music shows, and the use of deodorant.

If a government wishes to increase the consumption of services that
create positive externalities of consumption, such as health care, then
there are a number of options.

o The govemment could subsidize the supply of health care. This is
shovrm in Figure I2.8. A subsldy would shift the MSC curve
dol,rmwards and, in this way, the socially efficient level oI
consumption at Qr could be reached, with a price of P2. Indeed" it
may be that the govemment deems the importance of health care to
be so geat that it will subsidize it ro the point where it is free to the
consumer, or the state will supply it at no direct cost to the consumer.

The main problem with such a solution is cost. while this
provision is possible in many developed countries, developing
countries are not able to fund such schemes and so do not fully
benefit from the positive externalities thal are to be gained from
the consumption of health care.

0 Qr Q'

Quantity ol health care

FiSure 12.7 A positive extemality of
consumption
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positive externalities of consumption
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. The government could use positive advertising to encouragc

people to consume more health care. This would shift the MpB
curve to the dght, towards the MSB curve, and would thus
increase welfare.

The problem here is that there may be a high cost to providing the
advertising and, although the effect may be beneficial in the long
run, it takes a long time to have an effect and so the short-run
benefits may be minimal.

. The government could pass laws insisting that citizens have
vaccinations against certain diseases, or have regular health
checks, but this will only be successful if the government provides
this free of charge. Also, people often resent laws of this sort being
imposed by the government. They see it as an infringemenr of
their civil liberties.

The extent to which the govemment will intervene will depend on
the amount of the external benefits. In the case of the merit goods
such as health care and education, the positive externalities are
massive. Indeed, economic growth is heavily dependent on the
productivity of labour, which is of course dependent on the education
and health of the people. Therefore, it is generally a government
priority to have an effective system for providing education and
health care. The extent to which this is done through direct provision
by the government or through the private sector will vary from
country to country. This highlights one oI the central themes of
economics which is the exlent to which govemments should
intervene in the allocation of resources.

Common access resources and further threats
to sustainability
Common access resources have many different names, such as

common-pool resources and common property resources.

Common access resources are tlpically natural resources, such as

fishing grounds, forests, and pastures, or human-made systems for
managing natural resources, such as irrigation systems. One problem
with such resources is that it is very difficult or very expensive to
exclude people from using them.

The fear is that the nature of the resource and the inability to
charge for them may encourage overuse or over-consumption, and
eventually lead to the depletion of the resource. For example, if there
are fishing grounds near to a village, and villagers have open access

to them, then individuals will fish and take as many fish as they
want. It is in the interest of each individual to take as many fish as

the person wants, because each fish adds "marginal utility" for the
individual. Marginal utility is the extra satisfaction that a person gets
by consuming one more unit of a good or service. If this fishing
harms the stock of fish, the damage is shared by the entire group,
including Iuture generations. The benelits to the individual outweigh
the external cost and give the individual the incentive to keep using
the resource. So, a market failure will take place because oI the over-
consumption.

d
o
o
l.



.9
Eo
o
{IJ

!!!! 12. i\Iarket failure

This concept is very much tied in with the concept of sustainability.
Sustainability exists where the consumption needs of the present
generation are mei without reducing the ability to meet the needs of
future generations. Clearly, in the fishing example above, this would
not be the case since future generations would lose the benefit of
enjoying the resource and so the consumption levels are not
sustainable in the long run.

It has been argued that the lack of a price for common access

resources means that they are almost bound to be over-consumed
and so eventually they will run out. Alternatively, they may be

overused such that the resource is degraded and will not be available
as a resource for [uture generations.

This issue is of such importance, on both national and global levels, that
the 2009 Nobel Prize for Economics was awarded to Elinor Ostrom for
her work in this field. (See a profile of Ms ostrom on the next page.)

clearly, the solutions to the problems associated with the overus€
or degradation of comrnon access resources depend largely on who
uses the resources. If the resources are used by a group oI people
geographically situated in one country then national solutions may
be employed. Where the common property resource extends to more
than one country at a time, for example the world's oceans, then
international negotiations and solutions are required.

Further threats to sustainability
Both high levels of poverty and the pursuit oI economic growth
result in environmental problems such as the over-exploitation
of 1and, soil erosion, land degradation, and deforestation. For
developing countries, these problems not only compound povefiy
and low standards of living, but the problems of common access

resources or weak regulations result in massive negative externalities
and a significant threat to sustainability.

Consider the problem of delorestation using the concept of common
access resources. Low-income people in rural areas of developing
countdes often depend on wood as their only source of luel for
cooking and use common sources of wood. When the existing trees

are cut down, there are consequences. The households who need the
wood must travel greater distances to acquire wood for fuel. This is
most often the responsibility of women and leaves them with less

Lime to earn income for their households. This is quite likely to keep

low-income households trapped in a vicious cycle and one result
will be the pe$istent overuse of the resources. In terms of the
environment, there are private costs involved, but there are likely
consequences involving third parties as a result of soil erosion and
land degradation. In the extreme, the loss of vegetation may result in
flooding and landslides, wilh heavy external costs.

Such problems may be compounded where rural low-income
households rely on subsistence agriculture. They may have to use

common access land which is not well suited to the growing of food.
Without fertilizers, which will be too expensive, the land will become
exhausted and will be less and less suited for agriculture. Again, soilI:48.



Elinor Ostrom (born 1933)

EIinor Ostrom was born in the USA. She studied
political science at UCLA in California. ln 2009, she
became the first woman to receive a Nobel Memorial
Prize for economics. She shared the award with Oliver
E. Williamson. lt was observed that this Nobel Prize was
notable for the fact that the winners, work focused on
cooperation, where much of the work of economists
often focuses on competition.

She is considered to be one of the foremost experts in
the field of managing common pool resources, such
as fisheries, grazing land, and oil deposits. Her main
research involved primary studies of how pastures
were managed by locals in certain parts of Africa and
how inigation systems were managed in villages in
western Nepal.

Traditional thinking had been that in order for these
resources to be sustainable (that is, available for future

generations), it was necessary for
them to be managed by
governments (through
nationalization) or private

companies (throuSh privatization).

Ostrom proposed that the
resources could be managed
successfully, i.e. sustainably, by the people who use

them, rather than by a national government or private

companies. This could happen if certain factors were in
place: the resources need to have clear boundaries;
they must be threatened with depletion and not have

available substitutes; and there needs to be a stable
community using the resources, with democratically
agreed rules for use, incentives for appropriate use, and
punishments for overuse.

erosion and, in the extreme, desertification, is the consequence. The
threat is not only to the low-income households, but to the long-
term sustainability of the land as a natural resource.

Consider the problem of deforestation from another perspective,
where a company privately owns the forested land in a developing
country and where there may be lenient government regulations.
The goal of the company will be to maximize its profits from the
wood it produces. The company will only rake its pdvate costs into
consideration. Howevet the loss of the forest to present and future
generations, including the loss of bio-diversity, flooding, and soil
erosion, are external costs that the company will not have to pay.
Thus, there will be over-production and under-pricing of wood
products. Too many resources will have been allocated to the
production of these wood products. This problem may be illustrated
using a negative externalities of production diagram.

The use of fossil fuels
Another threat to sustainability comes about as a result of the heavy
global demand for fuels. To produce and transport the massive
amount of goods and services that both more developed and rapidly
growing developing economies demand, fuel is required. The
extraction and use of coal, oil, and natural gas generate external costs

which may pose immense threats to future generations.

When fossil fuels are burned, the gas carbon dioxide and other
"greenhouse gases" (GHG) are emitted. In your science and
geography lessons you will have learned that such gases trap heat in
the earth's atmosphere and are linked to climate change. Though it is
the subject of intense debate, the potential consequences of climate
change are vast and include the llooding of coastal areas, changes to
agriculture patterns, and extreme weather. There are massive
external costs associated with these changes.

Deforestation and erosion in the hills

above Conaives, Haiti, leaving the town
vulnerable to further flooding
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Diving cars and trucks results in carbon monoxide emissions which
are a major contributor to air pollution. When companies burn coal
to produce electricity, nitrogen oxide and sulfur oxide are produced.
These emissions contribute to acid rain, which cause problems for
vegetation and crops, and damage buildings. The production and
transportation of oil is subject to the risk of oil spills, with massive
external costs to the environment, fish, animals, and coastal

communities. Air and water pollution as a result of coal mining pose

significant health and environmental consequences in the regions.

The fact that producers and consumers of such fossil fuels are not
able to account for the external costs to future generations means
that fossil fuels are both over-produced and over-consumed and
represent a significant market failure on a global level.

Govemment responses to thleats to sustainability

Cap and trade systems

Since threats to sustainability extend beyond national borders, and
threaten future generations as well as present generations, solutions
require international negotiations and forward thinking.

As noted earlier, a cap and trade system may be adopted. This may be
done where governments set national targets for emission reductions
and encourage firms to meet the targets by creating an economic
incentive to reduce emissions. Since emissions are not confined to
borders, however, an internationally coordinared approach is

necessary to reduce the activities which generate emissions effectively.

One such approach to reduce the level of emissions is the Kyoto
Protocol, an agreement made under the United Nations Framework
Convention on Climate Change (UNFCCC). Its objective is to cut
global emissions of six major greenhouse gases. The treaty was

negotiated in Kyoto, Japan in 1997 and came into force in February
2005. In November 2009, 187 countries had ratified the agreemenl,
committing themse lves to the reductions.

Clean technologies
Since the extraction and use of fossil fuels Creates such negative
externalities, much attention has been paid to the use of
renewable sources of energy as a solution. Renewable energy
sources include solar power, wind power, hydropower, and
biofuels. These forms of energy are included in what is known as

"clean technologies". Other types of clean technologies include
efforts to design energy-efficient cars, homes, buildings, lighting,
and appliances.

Governments can assist by subsidizing the development of clean
techlologies or by offering tax credits to firms that invest in clean
technologies.

Consider the following simple example of a firm producing electricity
using wind power with turbines on a "wind farm" in Figure 12.9.

Without a subsidy, a wind farm will make the quantity Q, electricity
available at a price of P1.

Student workpoint 12.2
Be an inquirer

The Kyoto Protocol set out
different sets of objectives for
different time frames and for
different countries. Research the
current situation. Pick one more
developed and one less

developed country and assess

how each is meeting the targets.
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The United Nations Framework Convention
on Climate Change (UNFCCC)

Article l:
The UNFCC sets an overall framework for
intergovernmental etlorts to tackle the challenge posed

by climate change. lt recognizes that the climate system
is a shared resource, the stability of which can be

affected by industrial and other emjssions of carbon
dioxide and other greenhouse gases. Under the
Conventlon, governments:

. gather and share information on greenhouse gas

emissions, national policies, and best practices

o launch national strategies for addressing greenhouse
gas emissions and adapting to expected impacts,
including the provision of financial and technologlcal
support to developing countries

. cooperate in preparing for adaptation to the impacts
of climate change.

Article 2:

The ultimote objective af this Canventian ond
ony reloted legal instruments thot the
Canference of the Porties moy odopt is to
achieve, in occordonce with the relevont
provisions of the Convention, stobilization of
greenhouse gos concentrotions in the
otmosphere ot o level thot would prevent
do ngeraus onthropogenic interference with the

climote system. Such o level shauld be ochieved
within o time4rome sufficient to ollow
ecosystems ta odopt noturolly ta climate chonge,
ta ensure thot faad production is nat threotened,
and to enoble economic development to
proceed in o sustainoble monner.

12,, l\4arket failure llIE
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Flgure 12.9 Production of eLectriclty

using wind power with turbines on a
wind farm

-q, P.+slrbsrd\r
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A govcrnmcnt subsidy will lower the firm's costs of production.
thereby increasing the supply from Sr to S' + subsidy rrraking rnore
electricity (Qr) available at a lower price (12) to consumcrs. The

addition of the subsidy to the marl<et price means that lirms will
receive additional rcvcnuc (both shaded areas) and give them the
incentive to producc highcr amounts of wind power.

Since this lorm of electricity is a substitute for electricity produced
through the burning of fossil 1uels, resources will be allocated away
from the use of fossil fucls Lowards Lhc cleaner. rcnewable form of
energy. And since wind larms emit no greenhouse gases when
producing electricity, the externalities of this type of power
generation arc minimal. On the down side, a negative externality
may bc Lhat large expanses ol wind turbines may be seen as

unattractive and noisy by nearby residents. Howevel, as onc local
Scottish politician wrote followinla the installation o1 a wind farm:

'The Ardrossan wind farm has been overwhelmingly acccptcd by
local people - insLead oi spoiling the landscape, we believe it has

bccn enhanced. The turbines are impressive looking, bring a

calming ellect to the town and, contrary to rhc belief that they
would bc noisy, we have lound them to be silent workhorses.'

(The Gudrdian, Tuesda)r 12 Autust 200E)

The extent to which governments are willing to subsidize such

technologies depends on many things. If the governrnent is strongly
committed to reducing its country's carbon emissions, then an
increase in the use of cleaner lorrns oI cnergy may only be possible if
the prices to consumcrs are reduced. In this case, subsidizing the
producers of thc alternative energies is one method of doing this.
Clearly, there is an opportunity cost involved, as thc money that is

spent on thc subsidies will not be able to be spent on achicving othcr
governmcnt objectives.
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Taken lrom the Forewofdlolhe Wo d Developnent Repoft 2010 - Developnent ond

Clinote Chonge, by lhe World Bank Group

Climate change is one of the most complex challenges of our young century. No country

is immune. Alone, no country can take on the interconnected challenges posed by

climate change, which include controversial political decisions, dauntinS te€hnological

change, and far-reachinS global consequences. A'tlimate-smart" world is possible in our

time. Yet, as the World Bank Croup's new World Development Report argues, effecting

such a transformation requires us to act now act together, and act differently.

We mlst ad now because what we do today determines both the climate of tomorrow

and the choices that shape our future. Today, we are emitting greenhouse gases that trap

heat in the atmosphere lor decades or even centuries. We are building power plants,

reservoirs, houset transport systemt and cities that are likely to last lilty years or more.

The innovative technologies and crop varieties that we pilot today can shape energy and

lood sour(es to meet the needs ol3 billion more people by 2050.

We nust act tog€ther, because climate change is a crisis ofthe commons. Climate

change cannot be solved without countries cooperating on a global scale to improve

energy efficienciel develop and deploy clean technologies, and expand natural "sink"
to grorv green by absorbing gasses. We need to protect human life and ecological

resources. Developed countries have produced most ol the emissions of the past, and

have high per capita emissions. These countries should lead the way by significantly

reducing their carbon lootprints and stimulating research into Sreen alternatives. Yet

most ofthe world's future emissions will be generated in the developing world. These

counhies will need adequate funds and technology lransler so they can pursue lower

carbon paths - without jeopardizing their development prospects.

we must ad differently, because we cannot plan for the luture based on the climate

of the past. Tomorrow's climate needs will require us to build inlrastructure that can

withstand new conditions and support greater numbers of people; use limited land

and water resources lo supply sufficient food and biomass lor fuel while preserving

ecosystems; and reconfigure the world's energy syslems.

A phrasc which has emerged in line with clean technologies is

"reducing the carbon footprint", whereby individuals and firms
undertake to reduce their own negative cxternalitics by adopting more
"environmentally lricndly" behaviour. Market forces are therefore
cxcrting a positive force as consumers with an uDdcrstanding of the
threats to sustainability are elfectively requiring more responsible

behaviour by firms. To meet the demand of consumers, Iirms include
a commitrnent to sustainability as part of their corporate social

responsibility codes. (HL studcnts will havc bccn introduced to this jn
Chapter 6.) For example, a soda-bottling company may invcsL largcly
in frrel-elficient refrigeration Lechrlologies to rcduce its emissions.

Another soda-bottling company may promote its use of practiccs that
allow it to increasc its watcr use efficiency. Even oil compalies present
the vjcw that they are working towards a "lower caltron Ttrhrre".

Many companies have a slogan, such as "Together we can make a

positive dillcrcncc" or "Creating a better luture", which thcy use to
promote their approach to sustainabilily. Firms know that consumers
wish to consume more environmcntally lriendly products. and seek

to meet consumer demand by denx)nstrating that thcy have
sustainability policies. Whether or not such practices outwcigh any
ncgative externalities that the lirms creatc, or whcther they achieve

Student workpoint l2.Z
Be an inquirel
Pick another source of energy

that is Lrsed as an alternative to
fossil fuels (e.g bio-fuels, solar
power, nuclear power). Carry out
a case study to identify the
positive and negative externaiities

of this alternative enerSy source.
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any slgnilicant improvements in the firms' outcomes, must vary
considerably lrom firm to firm. To investigate these practices, visit the
website of any well-knoi.vn company. It is very likely that you will
find a link to its "Sustainability" practices on the front page.

lmperfect information
For markets to function perfectly, that is for there to be no market
failure, we assume that all parties in every transaction have what is

known as perfect information or perlect knowledge. In other words,
if buyers and sellers come together in a market there will be
allocative efficiency if they are all fully aware of what products are

available and the range of prices.

However, in reality, this will not be the case and so economic
decisions are made based on incomplete information and so there is
market failure.

One such case is known as asymmetric information \\there one party in
an economic transaction has access to more information or better
information than th€ other party. The market will fail to reach the
allocatively efficient level of output if either pany has inlormation
that is incomplete or inaccurate as they will make decisions that do
not result in the most efficient allocation of resources.

In most cases of asymmetric information, the producer has more
information than the consumer, and can charge a higher price than is
socially efficient. However, there are also cases where the consumer
has more information and pays a price that is lower than the socially

efficient price. In the first case too many (esources have been allocated
to the good, and in the second too few resources are allocated.

Governments may try to improve the flow of information and set

regulations to prevent producers from taking advantage of a lack of
information on the part of consumers, but this is expensive, and may
not be possible for all markets. Additionally, both producers and

consumers value their "righf' to make private decisions, and may
lobby against such government interference.

Technology has had the elfect of increasing the flow of information in
markets, and consumers are increasingly able to access all khds of
information as a result oI research conducted on the internet.

lmperfect competition
Monopolists, and other imperfect markets, restrict output in order to
push up prices and maximize profits. Because of this, they are not
producing at the socially eflicient level of output. Any impe ect

market will fail to equate marginal social cost (MSC) and marginal
social benefit (MSB). This is shown in Figure 12.10.

Because prolits are maximized where MC : MR, Q1 will be produced

at a price of P1 and the socially efficient level of output, Q*, is not
reached. There is therefore a loss of consumer surplus, shown by the
shaded dark blue triangle, and a loss of producer surplus, shown by the
shaded pale blue triangle. Thus community surplus is not maximised
and we have a situation of market failure. when community surplus
falls from the maximum, we say that there has been a welfare loss.

t2. Markei failure t!!!!
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This is because the units Qr-Q* are not produced, even though the
marginal social benefit is greater than the marginal social cost. The
wellare loss is shown by the combination ol the two triangles.

Governments may try to reduce this market failure by intewening in
a number of ways.

r They may use legal measures to make markets more competitive.
They may pass laws that do not permit mergers or takeovers that
give an individual firm more than a certain percentage of the
market, e.g. 25olo. In addition, they may pass laws that do not
permit mergers or takeovers that enable a specified number of the
largest firms in an oligopoly to control more than a certain
percentage oI the market, e.g. the four largest firms may be
restricted to 60Yo.

. They may set up regulatory bodies to investigate markets where
it is fela that monopoly power is being used against the public
interest. For example most countries have some sort of
"Monopolies Commission" or "monopoly watchdog". These
bodies are then empowered to take action of some kind, or to
recommend that the government should take action, if it can be
shown that the public interest is being harmed.

EXAMINATION QUESTIONS
Paper l, part (a) questions

I With the help of a diagram, explain why cigarette smoking is an example oi
market failure.

2 Using a diagram, explain why the provision of health care in an economy is

likely to require government intervention.

3 Using real world examples, explain how the use of bio-fuels can reduce the
market failure caused by overconsumption of fossil fuels.

Paper l, essay questions

I a Explain the concept of negative externalities ofconsumption.
b Evaluate two policies that may be used by governments to reduce

external costs of production.

2 a Using diagrams, explain how airplane flights may create either a negative

externality of consumption or a negative externality of production.

b Discuss the view that government policies are the best way to reduce

the market failure caused by airline flights.

(tttttttt(
tlaadlinc: Govornmonl ignite5 a fire \'!iih iis announcrmenl ol a bzn

on 6moKing in bara and rgslaurants

economics conegpl: Nsgative grternaliiJ of .oniumpiion

Diagram: Nggativg exigrnaliil o{ ,on5umption + soluiion

Hinl: Erplain vrhl this would bo tuch a.ontroversial decision-vrho

aro thv dillercnl stakoholders involved?

Assessment advice

Note the use of the word "best" in

Question 2 b. This is what we might
refer to as an "evaluation indicator
as it gives you a hint as to how you

would be expected to evaluate. ln this
case, you could explain how
government policy might reduce the
market failure, but then go on to
explain at least one "market-based"
solution to the market failure. You

should come to some conclusion
based on your explanations. These
questions usually ask you to address
the theme concerning the balance
betuueen government intervention
and market forces in the allocation
of resources.

YoL( be thal
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