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In Chapter 10, we studied a perfectly competitive firm and a perfectly competitive
market. The central feature of the latter is that no single firm has any market
power. All other forms of market structure in which some firms or economic

agents have some market power go under the name of an imperfectly competi-
tive market or an imperfectly competitive market structure. Depending on the
specific features, there are different types of imperfectly competitive markets such
as monopoly, monopolistic competition and oligopoly. In this chapter we will
study monopoly.

‘Mono’ means ‘one’ and ‘poly’ means ‘seller’. Thus ‘monopoly’ means one
seller. By definition, there is little competition in a monopoly market. It is the
opposite of a perfectly competitive market in which there are infinitely many sell-
ers. It is implicit that entry into a monopoly market is very difficult or very costly
(otherwise, monopoly cannot last for long in the first place).

The term ‘monopoly’ should be understood in the context of a given geo-
graphical location and time. In India, before liberalisation in the power sector
got underway in the nineties, the generation, transmission and distribution of
electricity were in the hands of State Electricity Boards (SEBs). These were
monopolies in the respective states. In providing air travel inside the country,
Indian Airlines had a monopoly for a long time. Both are examples of ‘state
monopolies’. BCCI (Board of Control for Cricket in India) is a monopoly in pro-
viding international-level cricket games involving the Indian team. It generates
revenues from various sources—the public who go to see these matches by pur-
chasing tickets, the sale of TV rights and commercial sponsorships—and guar-
antees money for the Indian team’s participation abroad. In 1998–1999 its profits
were about Rs 8.37 crore.

As another instance, you hear people use the term ‘xeroxing’ to mean using a
photocopying machine. Xerox Corporation is an American company, which dis-
covered the plain-paper photocopying machine in 1959. In the sixties, it was the
only company that manufactured and sold plain-paper photocopying machines.1

This is an example of a private monopoly.

HOW MONOPOLY ARISES

There are several alternative reasons behind an emergence of monopoly in a
market.

(a) The government gives licence to only one company for providing a product
or service in a given locality or space. For instance, till 2002, VSNL (Videsh
Sanchar Nigam Limited) had monopoly in India in providing international
telephony service.
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1The plain-paper photocopy machine has been considered as, by far, the most successful commercial product in history.
Today there are many well-known companies, besides Xerox, in the world market that produce photocopying machines,
for example, Canon, Mita, Panasonic, Ricoh, Royal, Sharp and Toshiba. Many fax machines also have copying capabilities.
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(b) Big private companies—typically in developed countries—engage in research
and come up with new products or new technology in producing an existing
product. As a reward for their risk of investing in research, they apply to
their government for a patent, which is an official recognition that they are
the originators of the new product or technology. If a firm is granted the
patent, no one else can use their technology without obtaining licence from
them. Hence the firm can exercise monopoly power. Xerox was an example
in the sixties.

A patent or what is called a patent right is not granted forever. It is valid
only for a certain number of years (after which other firms can freely copy the
technology if they can). This period is called patent life. In most developed
countries, the patent life varies between 15 to 20 years. In Australia it
is 20 years; in the US it is currently 17 years. In India patent laws were
relatively weak. But recently, because of our commitment to WTO, they
have become stricter. See Clip 14.1 on patent laws in relation to the world
economy and India.2
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2As a specific example, an international drug company called Eli Lilly had a patent on a very widely used anti-depressant
called Prozac. This patent expired in 2003.

Clip 14.1: Patent Laws

Most developed countries have comprehensive patent laws. During the
patent life the patent holder can sell licence to other firms for using its tech-
nology (legally). Typically, the licence is sold to firms who operate in markets
other than where the patent holder operates, for example, in a different coun-
try. The enforcement of patent law is also strict in developed countries. A
patent holder can take to court some other firm, who may be using its tech-
nology without a license, and get a fairly quick decision.

In India, the patent law and its enforcement, till very recently, were rather
passive. This is because research and development, discoveries and inven-
tions were not in the focus of Indian firms. Barring a few exceptions, we gen-
erally imported technology from abroad.

The most important patent legislation in India is the Indian Patent Act of
1970. It provided that any invention of a new product or a process of produc-
tion, which is useful and not obvious, is patentable. But it explicitly did not
allow product patents in the drug and food sector.

Recently, however, as an obligation of being a member of WTO (World
Trade Organization), India and other countries had to revamp their patent
laws. In India, a major amendment to the Patent Act of 1970 was done in 1999,

(continued)
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(c) An expiry of a patent right does not mean that other firms possess the tech-
nology automatically. Sometimes, a firm is able to maintain its technical
and organisational superiority, which is hard to be copied by others. Thus
technical superiority may be a source of monopoly power. For example,
IBM (International Business Machines, an American firm) had virtual
monopoly in the computer business for a fairly long time.

(d) The production processes of certain products have large economies of scale
relative to demand, meaning that the average cost curve is downward slop-
ing up to a very high level of output relative to market demand. In such a
case, producing a small amount entails high average cost, whereas produc-
ing a large amount offers a fairly low average cost. If many firms enter the
industry, each one will have to produce a relatively small amount, incurring
a high average cost above the market price and, therefore, will be unable to
sustain itself in the market. As firms exit from the market, competition
among the surviving firms will continue to eliminate the relatively smaller
size firms. In the end one firm survives. Once the only firm is established in
the market enjoying a low average cost, it is fairly immune from entry by
others as potential new entrants are typically small in size. In other words,
in the presence of strong economies of scale, monopoly emerges ‘naturally’.
Such a monopoly is called a natural monopoly. Providers of utilities like
electricity and water are typical examples. For instance, running two sets of
electric poles, wires and cables for a given area will be much costlier than
running one.3
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3Until a few decades ago, natural monopolies were present in providing telephone services. But this has changed because
of new technologies.

by which both product and process patents were allowed in the food and
drugs sector. The amended law has become operational since 2005.

Before the law came into effect and even now, there was/is a fear in India
that, because of our being a member of WTO, we are forced to honour patent
protection. As a result, particularly in the drug sector, Indian companies will
no longer be able to sell many essential drugs at affordable prices. Once multi-
national companies start to sell them, the drug prices are going to skyrocket,
and many poor people will be denied access to these drugs.

However, (see Clip 14.2, which reproduces the editorial column of The Times
of India, 26 March 2005) it is unlikely that drug prices will soar up. First, the costs
of drugs for minor ailments like headaches and stomachaches are unlikely to
change. Second, patent right protection will, to some extent, reduce the profits
made by Indian producers, who now have to pay royalties to multinationals,
rather than increase the drug prices. Finally, and perhaps the most significant,
it will punish the ‘copycats’ (as it should) and encourage domestic research.
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Clip 14.2: How will Our Compliance

with the New Patent Law under the

WTO Regime Affect Us?

SATYADAS_CH_14.qxd  9/13/2007  3:20 PM  Page 296



(e) Sometimes, firms retain their individual identity but they coordinate their
outputs and pricing policy so as to act as a monopoly. This is called a cartel.
The OPEC (Organization of Petroleum Exporting Countries) in the seventies
is a prime example of a cartel that led to virtual monopoly in the world
market for oil.4 See Clip 14.3 for how the constitution of OPEC changed
over time.5

PROFIT-MAXIMISATION

For any firm, profits are equal to the difference between total revenues and total
costs. The cost structure facing a monopolist is similar to that of a competitive
firm because like a competitive firm, it has to pay for the use of many inputs, for
example, labour and raw material, and assuming that these inputs are used in
other sectors of the economy as well, a monopoly has to buy these inputs com-
petitively.6 Thus the concepts like total cost, average cost and marginal cost, and
their general shapes apply to a monopoly firm as well. Moreover, in a monopoly
industry there is no issue of entry and exit (as long as the monopoly power
continues). Hence, except that there are differences between the short-run and
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Clip 14.3: OPEC and the World Oil Market

Organization of Petroleum Exporting Countries (OPEC) was constituted in
1960 by Iran, Iraq, Kuwait, Saudi Arabia and Venezuela. Qatar joined it in
1961, followed by Indonesia and Libya in 1962, United Arab Emirates in 1967,
Algeria in 1969 and Nigeria in 1971. Currently there are two other countries
in OPEC, namely, Ecuador and Gabon. The aim of the OPEC countries is to set
production quotas so as to manipulate the price of petrol in the world market.

Besides the OPEC, there are other major producers of oil. For example,
America was and still is a big producer of oil. But its consumption exceeds its
production and it imports oil. India also produces oil and is an importer.

The oil shortage of the seventies motivated many other countries to explore
oil. By mid-eighties there were other countries, who used to be importers of
oil earlier but had become exporters, for example, Mexico, The Netherlands
and Russia.

4There are also other reasons for monopoly or near-monopoly, for example, mergers and acquisitions. In the early
nineties, in the tea industry, Brooke Bond and Lipton merged and subsequently they merged with Hindustan Lever. This
left out Tata, another large tea firm.

5It is not an exhaustive list of factors leading to monopoly power. For instance, some firm may be the sole possessor of a
scarce input and, thereby, enjoy monopoly power in the product market. The diamond syndicate of South Africa is an
example.

6That is, a monopoly will have market power in the product market but not necessarily in the input markets.
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long-run cost curves, there is no essential behavioural difference of a monopoly
industry between the short run and the long run.7 Thus, typically, in the monop-
oly analysis it is not necessary to be particular about differentiating the two time
periods. We just say average, marginal and total costs without referring them to
the short run or long run.

The revenue structure facing the monopolist is, however, quite different from that
of a competitive firm. A perfectly competitive firm is very small compared to the
market and thus a price-taker. This is obviously not true for a monopoly. Being the
only firm serving the market, it has market power and it is a price maker so to
speak. This important difference implies that the total revenue changes with output
in a manner which is different from what happens for a perfectly competitive firm.
For the latter, as output increases, the price remains unchanged. But a monopoly
firm faces the entire market and, therefore, as it increases or decreases its output,
it cannot expect that the market price will remain unchanged—price will change
according to what consumers are willing to pay along the demand curve. The
monopolist has to take this into account. Hence, the market demand curve is a con-
straint facing a monopoly firm.

An example of a market demand schedule is given in Table 14.1. As the
monopolist faces this demand schedule by itself, it means that if, for example,
she wants to sell 5 units, she (the monopolist) must charge a price equal to Rs 9.
The reason is the following. At any price higher than this, she will be able to sell
only less than 5 units. Further, she can always sell 5 units by charging Rs 9 each
since 5 units are demanded at the price = Rs 9. Thus there is no reason to sell
5 units for any price less than Rs 9. By similar argument, if the monopolist wants
to produce and sell 6 units, the price charged will be Rs 6, and so on.8
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7This does not imply that monopoly power continues indefinitely. For example, if the monopoly power is obtained by
virtue of a patent, it expires with expiration of the patent. The point here is that as long as there is monopoly, there is lit-
tle analytical difference between short run and long run in terms of output and price determination.

8Thus it is not true that the monopolist can charge any price for its product at its own sweet will—unlike what many
believe. It could have, only if the demand curve was totally vertical, that is, there were absolutely no substitutes available.
But for most products there is almost always some available substitute.

Table 14.1 A Demand Schedule

Quantity Demanded
Price (in Rs) (units)

3 7
6 6
9 5

12 4
15 3
18 2
21 1
24 0
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We now write ‘Output’ in place of ‘Quantity Demanded’ and present the same
demand schedule with the output listed in increasing order from 0 to 7 in the first
column of Table 14.2, while the second column lists the price. These columns also
represent the demand schedule given in Table 14.1.

Next we multiply output by price and get the total revenue (TR). This is given
in column (3). Dividing TR by output gives average revenue, AR, since, by defini-
tion, AR = TR/output. This is shown in column (4). TR being equal to price × output,
we have AR = price × output/output = price, that is, AR is always equal to price.9

Thus the entries in column (4) are same as those in column (2). Remember from
Chapter 10 that marginal revenue (MR) is defined as the addition to the total rev-
enue from one extra unit sold. The last column gives the MR schedule.

We note the following properties of the three revenue concepts:

(a) MR decreases with the output. Initially it is positive and after a certain level
of output it turns negative.

(b) TR increases or decreases with output, as MR is positive or negative.
(c) (a) and (b) imply that TR first increases and then it decreases with output.

Thus, the graph of TR against output, the TR curve, rises initially and then
falls. It means that, if output is measured on a continuous scale, TR reaches
maximum when MR = 0.

(d) Since AR = price, the AR curve is always the same as the demand curve fac-
ing the firm.

(e) Except for the first unit, at all other levels of output, MR < AR. This follows
from the relationship between the ‘average’ and the ‘marginal’, that is, if
the ‘average’ is falling (or rising), the ‘marginal’ is less (or greater) than the
‘average’.

( f ) Consider the range of output over which MR > 0. Since the discrepancy
between MR and AR arises because the average revenue is falling with quan-
tity, the rate of decrease in the AR determines the proportional difference

Monopoly 299

Table 14.2 TR, AR and MR under Monopoly

Output Price (Rs) TR (Rs) AR (Rs) MR (Rs)
(1) (2) (3) (4) (5)

0 24 0 – –
1 21 21 21 21
2 18 36 18 15
3 15 45 15 9
4 12 48 12 3
5 9 45 9 −3
6 6 36 6 −9
7 3 21 2 −15

9This is true except when output is zero. At zero output, TR/output = 0/0, therefore, AR is not defined.
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between MR and AR. In turn, the rate of decrease in AR, meaning the rate of
decrease in price as quantity demanded increases, depends on the price elas-
ticity of demand. Hence, the higher the price elasticity of demand, the flatter
is the demand curve and thus the less is the decrease in the price or AR. It
then follows that the higher the elasticity, the smaller is the ratio, AR/MR.10

Panels (a) and (b) of Figure 14.1 respectively graph the TR, AR and MR curves
corresponding to Table 14.2. The TR curve is inverse U-shaped as TR initially
increases and then decreases with output.

Figure 14.2 depicts a smooth, hypothetical TR curve and the associated AR and
MR curves. As you notice, TR reaches its maximum when MR = 0.

There is a relationship between the sign of the MR and the magnitude of the
price elasticity of demand. In the range of output where MR > 0, an increase in
output or quantity sold results in an increase in the total revenue. This is same
as saying that a decrease in price (as quantity sold increases) is associated with
an increase in the total expenditure (= total revenue). Now, go back to Chapter 2
and check the relationship between a price change, elasticity and the change in
total expenditure—a decrease in price is associated with an increase in total
expenditure if and only if the price elasticity is greater than unity. Thus, MR > 0
means that the price elasticity is greater than one. Similarly, MR < 0 means that
the price elasticity is less than one.

Microeconomics for Business300

10Let ep denote the price elasticity of demand. By definition, where y is the quantity sold. Thus For

the monopoly firm, MR = d(TR)/dy = d(py)/dy = Hence, AR/MR = As a special case,

in the case of a perfectly  competitive firm, ep = ∞. Thus AR/MR = that is, AR = MR or p = MR.lim ,
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Figure 14.1 TR, AR and MR Corresponding to Table 14.2
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Profit-maximising Rule

Once we know the shapes of revenue and cost curves, we are in a position to derive
the profit-maximising condition. Figure 14.3 depicts hypothetical TR and TC curves.
The vertical difference between the two curves measures profit. Where is the profit
maximised? Just as for a competitive firm, analysed in terms of Figure 10.3, the
profit-maximising level of output is y0, at which the slope of the TR curve equals the
slope of the TC curves. These slopes are respectively equal to the MR and the MC.
Thus we have:

Profit-maximisation Condition:
MR = MC.

This is indeed a very general condition of profit-maximisation by any firm.11
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Figure 14.2 General TR, AR and MR Curves

11Recall that for a competitive firm MR = p and thus the condition p = MC is a special case of the general condition MR = MC.
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Figure 14.3 Profit-maximisation by a Monopoly Firm
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The MR = MC condition is quite intuitive. At very low level of output, MR > MC.
Thus adding output by one unit generates additional revenues greater than the
additional cost. Thus the firm will obtain more profits if it increases its output. On
the other hand, at a very large level of output, MR < MC. This means that if the firm
reduces output, the savings in cost will be greater than the revenues lost and hence
profits will be higher. Thus, profit reaches its maximum at the level of output
where MR = MC.12

Note that at the profit-maximising output, MR = MC, which together with
MC > 0 implies that MR > 0. We have discussed earlier that MR > 0 if and only if
the price elasticity of demand is greater than one. Hence, at the monopoly equi-
librium the quantity and price are chosen such that the price elasticity of demand
exceeds unity.

A monopolist’s profit-maximisation is typically illustrated in a diagram like
Figure 14.4. It has AR and MR curves drawn as straight lines for simplicity, but
they need not be. It also has the AC and MC curves. The profit-maximisation con-
dition MR = MC is met at the point E, where the MR and the MC curves intersect.
The corresponding level of output, ym, is the profit-maximising or the optimal out-
put. The firm also chooses the price. The monopoly price, say pm, is the one at
which the quantity demanded is equal to ym. If we extend the vertical line passing
through E, its intersection with the AR curve (which is the demand curve) marks pm.
The profit per unit of output is the difference between AR and AC at the optimal
output. This is equal to the vertical distance AB. Thus, total profit = AB × quantity
produced = AB × 0ym = the area ABCpm. This is shown by the shaded area. (Ignore
for now the output level marked yc and the price pc.)
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12In analysing profit-maximisation by a competitive firm, we also had a condition that MC must be increasing in output.
The equivalent of this condition here is that the ‘MR curve must be falling faster than the MC curve’.
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Figure 14.4 Profit-maximisation by a Monopolist Once Again
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Sometimes the monopoly equilibrium is shown in terms of a simpler diagram
like Figure 14.5. Suppose that the firm’s average cost is constant (independent of
the output). This implies that the marginal cost is constant and equal to the aver-
age cost, that is, AC = MC. The monopoly output is shown at the intersection of
the MR curve and the horizontal MC curve. The monopoly price is read from the
AR curve and the profit is indicated by the rectangle CDFpm.

Can a monopolist incur a loss? Yes, but this is unlikely since it is the only firm
supplying the product for which, by definition, there are no close substitutes
available.

NUMERICAL EXAMPLE 14.1

A monopoly firm faces the demand schedule given in Table 14.3 and the total cost
schedule given in Table 14.4. What is its profit-maximising output and price?

The demand schedule is the AR schedule. Multiplying the quantity demanded
with price gives the TR schedule. The MRs are derived as additions to the TR. The
AR, TR and MR schedules are given in Table 14.5. From the total cost schedule, the
MC schedule can be derived; this is given in Table 14.6.
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AC = MC

AR

MR

pm

0

F

Output

C D

Rs

ym

Figure 14.5 Monopoly Equilibrium when AC = MC

Table 14.3 Demand Schedule (Numerical Example 14.1)

Price (in ‘000 Rs) Quantity Demanded

5 8
6 7
7 6
8 5
9 4

10 3
11 2
12 1
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We see that the condition MR = MC is met at output = 4. Thus it is the profit-
maximising output. Since this amount is sold in the market, from Table 14.3, the
corresponding market price (that is, the monopoly price) is Rs 9,000.

Mathematically Speaking

Deriving a Monopolist’s Profit-maximising Condition

Let the industry demand function be given by y = f(p), where y is the quantity sold
and p is the price charged. We can ‘invert’ this function and write p = g(y). We can
also interpret y as the quantity produced. The function g(y) is called the inverse
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Table 14.4 Total Cost Schedule (Numerical Example 14.1)

Output Total Cost (in ‘000 Rs)

1 3
2 7.5
3 12.5
4 18.5
5 25
6 32
7 39.5
8 47.5

Table 14.5 AR, TR and MR Schedules (Numerical Example 14.1)

Output AR TR MR

1 12 12 12
2 11 22 10
3 10 30 8
4 9 36 6
5 8 40 4
6 7 42 2
7 6 42 0
8 5 40 −2

Table 14.6 MC Schedule
(Numerical Example 14.1)

Output MC

1 3
2 4.5
3 5
4 6
5 6.5
6 7
7 7.5
8 8
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demand function. For example, if y = a− bp is the demand function, the inverse
demand function is given by

The total revenue = quantity produced × price = yg(y) ≡ R(y). This is the total rev-
enue function, and MR = R’(y) is the derivative of the function R(y). Similarly, if
we let the total cost function be denoted by C(y), we have MC = C’(y).

The monopolist’s profit = TR – TC = R(y) − C(y) ≡ π(y). This is maximised with
respect to y. The first-order condition is

MONOPOLY VERSUS PERFECT COMPETITION

In Chapter 12, we learnt that at the equilibrium under a perfectly competitive
market structure, social surplus is maximised (under certain conditions). It is,
therefore, imperative to know how other market structures compare with perfect
competition. The following are the general features of monopoly in comparison to
perfect competition.

(a) In perfect competition, profit-maximisation leads to a supply curve that
tells us how much a firm produces at different market prices that are
exogenous to the firm. In monopoly, however, the firm decides the output
and the price. There is no question of the optimal level of monopoly out-
put at different prices. Hence, there is no supply curve as such under
monopoly.

This does not mean, however, that demand and supply forces do not
interact. Shifts in the demand (AR) curve or in the MC curve will affect a
monopolist’s choice of output and price.

(b) For a monopoly, p > MR, and it selects an output level where MR = MC.
These two relations imply that p > MC, which is verified in Figure 14.4. At
the profit-maximising output ym, the price charged = 0pm, which is greater
than the marginal cost = 0D. It is the market power possessed by the
monopolist, which enables him to charge a price higher than the marginal
cost. In comparison, recall that the price is equal to the marginal cost in
perfect competition. Thus, we can say that a monopoly charges ‘too high a
price’ for its product. Moreover, the monopoly price being higher than the
competitive price, it follows that along a given demand curve, less is sold
and, therefore, less is produced under monopoly than under perfect
competition. In summary, we can then say that the monopolist produces
less and charges a higher price as compared to that in perfect competition.
This is the fundamental behavioural difference between monopoly and
perfect competition.

π ’( ) ’( ) ’( ) ,
’( ) ’( ), . .

y R y C y

R y C y MR MC

= − =
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(c) Recall from Chapter 12 that the social surplus is maximised at that level of
quantity where price equals marginal cost and this condition holds at the
competitive equilibrium. The monopoly price being different from the mar-
ginal cost implies that the social welfare or surplus is less under monopoly
than under perfect competition.

NUMERICAL EXAMPLE 14.2

Let Table 14.3 describe the total demand schedule facing a competitive industry,
and let Table 14.6 be the supply schedule of this industry (given price = marginal
cost). How much will be produced and what will be the price of the product in
equilibrium? How does this equilibrium compare with the corresponding monop-
oly equilibrium worked out in Numerical Example 14.1?

Plotting the demand and supply schedules yields that the quantity demanded
is equal to the quantity supplied at price = Rs 7,000. The equilibrium quantity pro-
duced is 6 units. In the Numerical Example 14.1, the monopoly price is Rs 9,000
and the monopoly output is 4 units. Hence, in the monopoly equilibrium the price
is higher and the quantity sold is less.

MERITS OF MONOPOLY

The points (b) and (c) in the earlier section summarise what is wrong with a monop-
oly market and form a rationale for restricting monopoly power in practice. Indeed
these features are sometimes played up sufficiently high so as to generate a strong
negative public sentiment against a monopolist. Some people even think that a
monopolist is simply an evil that exploits the public.

But before rushing to such a conclusion some positive aspects of a monopoly
should be noted too.

Suppose that initially there are two firms in an industry and both are somewhat
inefficient. Their MC curves are at a high level and consequently they charge a
higher price and produce less than what they would if the MC curves were at a
lower level. They realise, however, that if they merge with each other—and
thereby become a monopoly—they can reduce their costs. For instance, one firm
may have excellent technical manpower but may not have good marketing skills,
whereas the other may not have good technical manpower but possesses superior
marketing knowledge. By merging, the resulting monopoly firm’s MC curve will
be at a lower level and thus it will be more efficient. In the business language it is
called synergy. This, by itself, will induce the monopoly to charge a price, which
is less, and produce a quantity, which is greater than what it would be if both firms
were competing with each other.

Another major benefit from encouraging monopoly to a certain extent is that
monopoly power and profits provide incentives for inventions and innovations.
In reality, these activities are very risky propositions. Often they materialise from
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individual efforts and persistence. Why would someone invent a product if
he/she is not allowed to enjoy monopoly profits for a few years? This is indeed
the reason behind granting patents.

Finally, recall the natural monopoly case. If there are huge economies of scale,
the presence of a single (monopoly) firm will imply lower unit costs as compared
to the situation where there are many small firms. Hence, there is a natural benefit
arising from a natural monopoly.

PRICE DISCRIMINATION

In the real world, there are examples where, for the same product or service, a pro-
ducer charges different prices from different consumers. For the same movie, a
cinema hall owner prices the afternoon show lower than the evening show. Utility
companies like telephone and electricity fix different rates for household and
industrial (business) customers. In the international markets, the same company,
for the same product, may charge different prices from consumers in different
countries. For instance, famous Japanese electronics companies typically price
their products lower in the American market than in the Japanese market itself.

This practice is called price discrimination, meaning different prices being
charged in different markets for essentially the same product. Why does a firm do
it? It is because the demand conditions may vary across markets. Typically, the
demand for an evening cinema show is higher than that for an afternoon show.
Therefore, the movie hall charges a higher price for an evening show. In what fol-
lows, we make this observation more precise by (a) identifying the conditions
under which a firm can price discriminate, (b) deriving the profit-maximising rule
under price discrimination and (c) deducing from this rule the exact nature of the
difference between markets that tell us why in one market the price charged may
be higher than in another.

Suppose there are two markets a monopolist is serving, say market A and mar-
ket B. Let pA and pB denote the prices charged in these two markets respectively. If
pA = pB, there is no price discrimination. Suppose there is price discrimination and
pA < pB. Then the consumers in market A have an incentive to buy the product in
market A at a lower price, sell it themselves in market B for a higher price and
make a profit. In economics, this is an example of what is called an arbitrage
behaviour—meaning the act of weighing the cost or price of a product/service in
two different markets, buying or selling accordingly and making a profit. If the
consumers in market A can actually do it, that is, if reselling from the low-price to
the high-price market is feasible, the price of the product in market A will keep
rising and that in market B will keep falling till pA = pB. Therefore, price discrim-
ination is feasible only if there is no opportunity to resell the product from a low-
price market to a high-price market. We assume this.

In reality, the consumers are often not allowed to resell. In the movie ticket
example, an afternoon-show ticket is no good for an evening show. In case of dif-
ferential electricity consumption rates for household and business purposes, it is
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illegal for businesses to buy electricity from households and vice versa. Also, the
physical distance between two markets may be very long so that the transportation
cost of goods may be high enough to deter any profitable arbitrage by consumers.

Profit-Maximising Condition

We now analyse how a monopoly firm maximises profits given that price dis-
crimination is feasible. Denote the total revenues generated from the two markets
by TRA and TRB. The grand total of revenues from the two markets equal TRA + TRB,
and the firm’s profit can be expressed as TRA + TRB − TC. We can indeed ‘break
up’ the firm’s profit-maximisation problem into two sub-problems: (i) how should
the total amount produced be allocated between the two markets so as to max-
imise the grand total revenue and (ii) what is the optimal level of the (total) out-
put? Price discrimination essentially relates to problem (i) as it pertains to selling
the product in the two markets. So the question before us is—how should a
monopoly firm allocate its sales between the two markets, given that the total
amount of the quantities sold in the two markets (= output) is fixed?

The answer to this question is simple—allocate the sales such that MRA = MRB.
That is, the total revenues across more than one market are maximised if the mar-
ginal revenues are equalised across the markets.

The logic behind this principle is straightforward. Suppose the sales in markets A
and B are such that MRA > MRB. Then let the firm move one unit of the product
from market B to market A. By doing this, it will lose revenues = MRB in market B
and gain revenues = MRA in market A. Since MRA > MRB, it follows that the total
revenues will be higher by this reallocation. Moreover, we know that the MR in any
market falls with the quantity sold in that market; thus if the firm keeps shifting
sales from market B to market A, MRB will keep rising and MRA will keep falling.
But as long as MRA > MRB, this sales-reallocation process will continue to increase
the total revenues. Hence, total revenues are maximised at that sales allocation
where MRA = MRB.

Once we understand the answer to the problem (i), the answer to (ii) is an
extension of the MR = MC principle, namely,

MRA = MRB = MC.

This is the overall profit-maximising condition for a price-discriminating
monopolist.13

Ranking of Prices

The MRA = MRB condition can be used to derive the ranking of prices across the
markets. Suppose the demand for the product is more elastic in market A than in
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market B. Recalling the relationship between AR/MR and the price elasticity of
demand discussed earlier, it follows that ARA/MRA < ARB/MRB. Thus, ARA/ARB <
MRA/MRB. By definition, ARA = pA and ARB = pB. Moreover, MRA = MRB means
MRA/MRB = 1. Hence, the last inequality implies that pA/pB < 1, that is, the price
charged in market A is less than that charged in market B. Remember that the
demand in market B is less elastic. Thus, under price discrimination a monopolist
charges a higher price in a market in which the demand is less elastic. Put differ-
ently, the ranking of prices across the markets is the inverse of the ranking of price
elasticities across the markets.

We can now explain various price-discrimination phenomena in the real world.
Afternoon movie tickets are cheaper because the demand for movies is more elastic
in the afternoon than in the evening. Business customers are charged more for power
than households because the demand for power by the former is less elastic.14

NUMERICAL EXAMPLE 14.3

A monopolist has already produced 9 units of output, which will be sold in two
markets, A and B, between which price discrimination is feasible. The marginal
revenue schedules in the two markets are given in Table 14.7. Suppose the monop-
olist allots 4 units to be sold in market A and 5 units in market B. Show that this
does not maximise the monopolist’s total revenue from the two markets com-
bined. Should the monopolist sell more in market A and less in market B, or vice
versa? What is the sales allocation, which will maximise its total revenues and
what will be the prices charged in the two markets?

If 4 units are sold in market A and 5 units in market B, the marginal revenues
are 15 and 7 respectively. These are unequal and thus cannot maximise total rev-
enues. Moreover, since the marginal revenue is greater in market A than in
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14For various reasons, the Japanese market is more closed to foreign competition, compared to the American market. Thus,
the Japanese firms face more competition in the latter market, which makes the demand for their product more elastic in
the American market than in the Japanese market. Therefore, they benefit from charging a lower price in the American
market than in the Japanese market.

Table 14.7 MR Schedules (Numerical Example 14.3)

Output MRA MRB

0 − −
1 24 11
2 21 10
3 18 9
4 15 8
5 12 7
6 9 6
7 6 4
8 3 2
9 0 0

SATYADAS_CH_14.qxd  9/13/2007  3:20 PM  Page 309



market B, total revenues are higher if more (or less) is allocated to market A (or B).
When 6 units are sold in market A and 3 in market B, the marginal revenues are
equalised and all 9 units are sold. Hence, total revenues must be maximised at this
allocation of sales. (Note that marginal revenues are also equal when 7 units are
sold in market A and 6 in market B. But this cannot be the answer since the
monopolist has only 9 units to sell in the two markets.) In order to determine the
prices charged, we need to first derive the total revenue schedules in the two mar-
kets (by adding the respective marginal revenues). Given the total revenue in mar-
ket A at 6 units and that in market B at 3 units, we then divide them by 6 and 3
respectively to get the average revenues; these are the respective prices.
Computing these you can get pA = 16.5 and pB = 10.

REGULATING A PRIVATE MONOPOLY

As a monopolist charges a price not equal to the marginal cost, the monopoly out-
put is not socially optimal, that is, a monopoly market fails to perform in the best
interests of the society. Hence, there arises a case for regulating a monopolist.

More specifically, since the monopoly price exceeds the marginal cost and as a
result it produces a quantity less than what is socially optimal, any policy or reg-
ulation that induces the monopolist to produce more is social-welfare improving.

One idea is to control the price to be charged by a monopolist. In Figure 14.4, the
competitive, social surplus-maximising price is pc, equal to the marginal cost.
Hence, if the regulatory body sets the price equal to pc, the monopoly problem, from
the perspective of social welfare, is solved. This is called a policy of marginal cost
pricing. Of course, the monopolist is not happy with such a price control, as its
profits are less compared to the situation where it can set price such that MR = MC.

However, the matter is not this simple. Suppose the monopoly market in ques-
tion prevails because of a patent right. If, as a regular practice, the price is controlled
after a new product or process is introduced into the market, it would act as a dis-
incentive towards R&D (research and development) and innovation. Monopoly
profit can be seen as returns to investment in R&D and innovation. Why would an
entrepreneur take the risk of such investment if the returns are low? On the other
hand, innovations improve product quality, bring new products and, therefore,
constitute a fundamental source of enhancement of the standard and quality of life.
Therefore, while p = MC principle may be the best policy at a given point of time,
after the product is available, from a long-term perspective such a policy of control-
ling monopoly price may not work in the best interests of the society.

Now consider an industry in which a monopoly does not arise out not due to
R&D. A ‘natural’ candidate is a natural monopoly, as defined earlier, which is
characterised by a decreasing average cost for a sufficiently long range of output.
Figure 14.6 exhibits this case. Without any regulation, the natural monopolist pro-
duces ym, at which the condition MR = MC is met.

Suppose the regulator sets the price pc, forcing the monopolist to produce yc,
such that price equals MC. However, there is a problem. That is, at this output, the
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monopolist is incurring a loss as the average cost (= Cyc) exceeds the price pc. This
is indicated by the shaded area. If such a situation persists, the monopolist will
leave the industry. The product will not be available at all for consumption. This
is bad news for social welfare. Put differently, regulating price equal to the mar-
ginal cost is not sustainable.

There, however, is an alternative. This is to set price equal to the marginal cost
and provide a lump-sum subsidy to the monopolist, covering its loss. One way to
make it operational to some extent is to charge a fixed fee from the consumers and
a relatively low rate for actual usage. This is essentially what is called a two-part
tariff. However, there is a difficulty here too. A relatively large amount of a fixed fee
effectively discriminates against small users, who are typically the relatively poor.

The next best alternative is to set price equal to the average cost, shown as pa in
Figure 14.6. This is called average cost pricing. Compared to the monopoly equi-
librium, the monopolist produces a higher quantity (equal to ya) and the social
surplus is greater. And the monopolist earns no more than its normal profits.

Indeed, such a regulation is widespread in many countries, especially for pub-
lic utilities like electricity and water. In practice the price is not set exactly as is
depicted in Figure 14.6. There are variations. Historically, a fair rate of return
method has been used extensively. Essentially there is a regulatory body that
assesses the unit cost of production by the firm. A ‘fair’ rate of return for invest-
ment by the monopolist is added to this price. The resulting price is the regulated
price that the firm is entitled to charge.15

There is a problem with average-cost regulation also. That is, since the regulated
price is made dependent on the cost of production, the monopolist has an incen-
tive to inflate its cost in the eyes of the regulator. The cost shown to the regulator
may very well exceed the true cost. On the other hand, it is very difficult for the
regulatory body itself to have information on all transactions made by the firm and,
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Figure 14.6 Regulating a Natural Monopolist

15In India, various state electricity regulatory commissions are in charge of regulating electricity tariffs.
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therefore, on the precise nature of its costs of production. By jacking up the costs
shown to the regulator, the firm is able to ensure a price higher than its true unit
cost and, thereby, earn an abnormal profit. Social welfare is less than otherwise.

There is still another option—let the government do the business itself. A prime
example in almost any country is postal service, which is typically subsidised. In
India, rail-transport is another example of a subsidised government-run business,
controlled by the Ministry of Railways. Interestingly there have been suggestions
for establishing a tariff commission for railways, but the railways ministry, so far,
has been opposed to it. See Clip 14.4 for a short review of the state of affairs of
Indian railways.

A general point of this discussion is that regulating a monopoly because it
charges a price higher than the marginal cost may not be desirable. Even if it is
desirable, executing the regulation effectively is not easy.
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Clip 14.4: The State of Indian Railways

Almost all of us have grown with Indian Railways (IR). We can easily remember
our childhood excitement of looking at a train, counting its bogeys and some of
our very first train journeys. Reflecting back over time, we can observe that the
number of trains has increased substantially; services may have somewhat
improved. But what is the IR’s overall record in terms of meeting the need in
the modern age of growing business and competing modes of transport? What
is its financial state? Interestingly, until very recently, the picture was indeed
saddening, but dramatic turnarounds seem to be happening now.

In 1999–2000, the losses over providing passenger service were estimated
near Rs 4,100 crore. The cost of hauling a short-distance passenger train for
250 km was about Rs 75,485 whereas with 100 per cent occupancy of passen-
gers, the revenues generated was about Rs 22,000; this amounts to a minimum
loss of Rs 53,485 per 250 km. Of course, there has been a cross-subsidisation
within the railway services—‘profits’ from providing freight services have
partially made up for losses in the passenger segment.

How about the overall financial position? In 1998–99, the total working
expense was Rs 27,835 crore, while the revenues were Rs 29,619 crore. The
ratio of the two, called the ‘operating ratio,’ was 93 per cent. Of course, the
higher the operating ratio, the greater is the degree of inefficiency. In
2001–02, this ratio rose to 96 per cent.

On the face of it, an operating ratio less than 100 per cent may not appear
bad. But note that these calculations do not involve all normal operating costs.
For instance, the cost of overdue equipment and railway tracks (they wear out
over time) is not included. If these are included, it is a ‘heavy loss making
entity in normal commercial accounting terms.’ Furthermore, IR reaches out
to the central government and other sources for financing its investment and
in 2001–02, it had to defer its interest payments to the central government.

(continued)
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It is interesting to compare IR with China Railways. Over the period
1992–2002, China’s railways network grew by 24 per cent (measured in kilo-
metres of train tracks), whereas IR’s network grew by 1 per cent. The Chinese
investment in railways during the same period amounted to 85 million US
dollars, compared to only 17 billion US dollars for India.

The concern over the future of IR led to an expert group study chaired by
Rakesh Mohan. The Mohan Report was submitted in 2001. It noted that IR’s
freight market share has been consistently falling due to overpricing and poor
quality of services. Further, IR is facing a financial crisis that needs to be
addressed sooner than later. If ‘business as usual’ inertia continues, IR ‘will be
led to a fatal bankruptcy.’ The Report recommended, among other things, a
restructuring of the organisation, separation of railways from the government
and at least 25 per cent reduction in manpower (as there is too much over-
employment).

It is heartening, however, that a dramatic turnaround has occurred lately
under the leadership of the current Railways Minister Mr Lalu Prasad Yadav.
While detailed analysis of sources of this turnaround and their specific effects
was not available at the time of writing (except that positive results have
been achieved through better leverage of existing assets and considerable
reduction of unit cost of operation), it is a fact that IR’s market share of
freight traffic, after a long-term decline, has improved. In 2005–06, the oper-
ating ratio was less than 85 per cent and that too without any hike in fares or
freight rates.
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Economic Facts and Insights

● Board of Control for Cricket in India is a monopoly of its kind as there are
no other rival institutions in India that provide competition in organising
international level cricket games involving the Indian players.

(continued)
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● In India, patent laws were relatively weak. But recently, because of our
commitment to WTO, these have become stricter.

● Monopoly in a market can arise due to various reasons such as exclusive
government licence, patents, technological superiority, and economies of
scale.

● It is not true that a monopolist can choose any price arbitrarily because it is
the sole producer of the product or service. The market demand curve acts
as a constraint facing a monopoly firm.

● MR = MC is a general condition of profit-maximisation of a firm.
● The monopolist charges a price higher than the marginal cost. This is

because of the market power possessed by the monopolist.
● Compared to perfect competition, a monopolist produces less and charges

a higher price.
● Since the monopoly price exceeds the marginal cost and as a result it pro-

duces a quantity less than what is socially optimal, any policy or regulation
that induces the monopolist to produce more is social-welfare improving.

● Merits of monopoly lie in synergies exploited from joint activity, R&D and
economies of scale.

● Under price discrimination, a monopolist charges a higher price in a market in
which the demand is less elastic. Put differently, the ranking of prices across
the markets is the inverse of the ranking of price elasticities across the markets.

● In case of a natural monopoly, marginal cost pricing would imply losses.
● Utilities are typically subject to a fair rate of return regulation by the gov-

ernment.
● Regulating a monopolist is not easy. There are theoretical and practical

problems associated with any form of regulation.

EE XX EE RR CC II SS EE SS

14.1 What are the different types of imperfectly competitive market structures?
14.2 What are patent rights?
14.3 Collect information on BCCI from the internet and other sources and write

a short essay on how far BCCI is a private monopolist.
14.4 What is a natural monopoly?
14.5 Why is a monopoly firm a price maker?
14.6 ‘Because there is no competition, a monopoly firm can charge any arbitrar-

ily high price for its product’. Defend or refute.
14.7 Since, by definition, a monopoly firm is the only seller of a product, if it

wants to sell more, compared to a given quantity being sold, why would
it have to charge a lower price to be able to do so?

14.8 The MR schedule of a monopoly firm is given below. Derive the TR and
AR schedules.
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