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Industrial Organization

Entry Costs, Market Structure and Welfare

Your economics courses has thus far examined how firms behave under differing

market structures, while Industrial Organization has examined their interaction strate-

gically with respect to one another. But a good question to ask at this juncture is how

was the market structure arrived at, and what is the consequent size of the constituent

firm(s). Why does a market have only one, two, three, ... firms? Why not more or

less? We will now examine how technology and market size influence the firm size and

industry concentration within a market.

Let us first refresh our memory of some measures of market power, and industry

concentration. The most typical and natural way of measuring market power is the

Lerner Index which is a weighted average of each firm’s margin, and where the weights

are defined by each firm’s respective market share, that is,

L =
n∑

i=1

si
pi −MCi

pi

where each firm is indexed by i, and market share is si. Note that I have assumed that

each firm can have a different price, and marginal cost. For concentration, the most

typical measure is to measure the sum of the market shares of the largest of n firms,

that is,

Cm =
m∑

i=1

si

where as before, market share for firm i is si, and where m is the number of larger

firms or those that commands the largest market share. But another measure is the

Herfindahl Index which square the market share before summing it. The idea is that

this gives more weight to the firm with the larger market share.

H =
n∑

i=1

s2
i

Note that the sum is now over all the n firms in the market, which makes this measure

more difficult and cumbersome to arrive at, since it requires more information.
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1 Entry Costs and Market Structure

The principal determinants of the market structure or the degree of concentration are,

1. Market Size

2. Minimum Efficient Scale and Concentration

3. Scale Economies

4. History

We will now discuss each in return.

In examining the effect of the various determinants on firm size and industry con-

centration, we will first make the following assumptions:

1. All firms are of the same size

2. Each firm has a cost function of C = F + cqi.

3. The demand of the market is, Q = (a− p)S, where S is a measure of the size of

the market.

Then the profit function of each firm, and consequently the profit that it would

maximize is,

max
qi

π = max
qi

(
a−

∑
qj
S

)
qi − F − cqi

This gives then the equilibrium choice for qi,a−
n∑

j=1

qj

S

− qi
S
− c = 0

Since the problem is exactly the same for all firms, and since they all have the same

marginal cost, qi = qj = q, and we can then solve for the equilibrium quantity for each



ECON 312: Determinants of Firm & Market Size 3

firm in a n firm industry.(
a− q(n+ 1)

S

)
− c = 0

⇒ q∗ =
S(a− c)
n+ 1

⇒ p∗ = a− n

S

S(a− c)
n+ 1

=
a+ nc

n+ 1

⇒ π∗ =

(
a+ nc

n+ 1

)
S(a− c)
n+ 1

− F − cS(a− c)
n+ 1

= S

(
a− c
n+ 1

)2

− F

1.1 Market Size

In an industry with free entry and exit, this just means that in equilibrium,

1. No active firm would like to leave, and

2. No inactive firm wishes to enter.

and consequently no inactive firm enters. By the first point, we have

π(n∗) = S

(
a− c
n∗ + 1

)2

− F ≥ 0

and the second point implies that,

π(n∗ + 1) = S

(
a− c
n∗ + 2

)2

− F ≤ 0

This can be true ⇔,

π∗ = S

(
a− c
n∗ + 1

)2

− F = 0

⇒ n∗ = (a− c)
√
S

F
− 1
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This answer has several important and rather obvious conclusions. The number of

firms in a market is,

1. Positively dependent on the size of the market measured directly by S and indi-

rectly by a.

2. Negatively dependent on the fixed cost F , and variable marginal cost c.

Note however that the relationship between market size, S, and the optimal level of

firms n∗ is not proportional. This is because as the number of firms increases, so too

does competition between firms, forcing a reduction in the profit margin, which in turn

limits the number of firms which might otherwise enter if price is totally inelastic.

1.2 Minimum Efficient Scale

We had previously discussed minimum efficient scale as a determinant of the existence

of a natural monopoly. You should recall first the the average cost curve has, since

your first year, been rationalized as a U shaped curve. A firm that is operating on the

downward sloping portion of the average cost curve is said to operate under increasing

returns to scale since by increasing its production, it would actually face a lower average

cost. Let’s consider the cost function above, C = F + cq (The average cost is AC =
F
q

+ c). This is the case where the average cost is always decreasing asymptotically

tending towards the minimum point of c (Since lim
q→∞

AC = c). We can measure the

degree of increasing returns to scale (so as to understand the relationship between

increasing returns to scale and market structure), by having a measure that tells us

the distance˝a firm’s cost is from the minimum level. Suppose at ĉ the minimum

efficient scale is within x% of the minimum point of the average cost curve. Then the

distance between them is,

AC − ĉ =
F

q
+ c− ĉ

When a firm is at the minimum efficient scale, this point described by ĉ, we have

q =
F

ĉ− c
= MES

which says that the minimum efficient scale is dependent on the value of F or the fixed

cost of operation. Note here that the effect of F is proportional. Returning to the
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equation that describes the equilibrium number of firms in an industry, this suggests

that MES affects (through F ) the equilibrium number of firms in a non-proportional

manner as well. The intuition is that as the fixed cost of operation (MES) rises, the

margin falls, consequently reducing the number of firms in equilibrium. But because

the price will increase as cost is higher, the effect is not a proportionate one. Note

also that if both MES and market size changes in the same direction, and by a same

factor, their effect cancels out. Thus it is common to examine their relative changes

rather than each component’s change in isolation.

1.3 Scale Economies

The coefficient of scale economies is described by ρ = AC
MC

, so that if ρ ≥ 1, we have

AC ≥ MC, we can say that a firm is operating at a level with economies of scale.

Similarly, if the ratio is less than 1, we say that it is operating with diseconomies of

scale. The next question is how does economies of scale affect market structure? First

note that,

ρ =
AC

MC
=

F
q

+ c

c
= 1 +

F

cq

The significance here is that firstly, we know the greater the economies of scale available,

the more concentrated is the current market structure, i.e. the concentration, and

economies of scale here has a positive and proportional correspondence with MES,

since the effect of F on MES is likewise proportional. When comparing two industries,

the industry with the greater MES, and consequently greater economies of scale would

have a lower number of firms, or greater concentration.

Both MES and Economies of Scale are instances of barriers to entry, natural or

manufactured.

1.4 History

You should have noticed that the model has been built implicitly assuming,

1. All firms can access the same technology (which is translated from the fact that

we have assumed the same cost function),
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2. Firms have perfect information about the market,

3. The entry process is well coordinated, and procedure is known, and where firms

enter sequentially.

When this occurs, we can perfectly predict the number of firms in equilibrium, and

that their size individually are the same. None of this prediction typically hold in

reality. To close the gap between this theoretical model and reality, we could consider

here qualitatively the fact that not all firms possesses the same technology, either due

to a lack of know how, or that the technology is in fact protected by a patent. Even

if the patent might have expired, the fact that there is a learning period before the

subtleties of the process are fully understood, we know that the previous holders of the

patent would hold a production advantage.

Because the future of demand is hardly ever known with certainty, the current

manifestation of the market structure may be merely due to the error in judgement

about the future of the demand earlier in the decision process.

Lastly, it need not be true that firms enter into market sequentially. Consider the

Boeing and Airbus impasse in the superjumbo market for the longest while, but of

which both firms have now entered into the market, when both firms know that n∗ is

1.

2 Endogenous versus Exogenous Entry Cost

The previous discussion suggests that as market size differs across borders, that the

countries with larger markets should have more firms. And yet when we examine this,

it is often not true. Consider the fact that the population size of Canada is only
1
10

of the US one, but yet, the concentration is very similar. The key idea here is

that advertising constitutes a high cost of operation, or is a large proportion of sales,

which then makes entry prohibitive (It is interesting to note that Singapore has 2 beer

companies that serves a population of 4 million. How many beer companies are there

in Canada for the 30+ million?). This then suggests that it is that our previous model



ECON 312: Determinants of Firm & Market Size 7

does not factor the idea that the entry cost might be endogenous, so that the larger

the market, the greater the cost of entry, and that it is sufficiently large to the extent

that it becomes a deterrent. That entry cost is in fact endogenous.

Consider a simple model of entry into an industry that is controlled by the gov-

ernment or some central social planner. Let there be n potential entrants. We will

consider two possibilities in which entry could be controlled.

1. Lottery: Suppose the firms enter into a lottery for the permission to be given.

Given that there are n firms, the expected revenue is just, S
n

, where S is projected

revenue. Maintaining the assumption of a fixed cost of entry of F , the profit is

then π = S
n
−F , assuming the marginal cost of production is zero. If there is free

entry, entry will occur up to the point where profits are zero, and consequently,

we obtain the equilibrium number of firms as, n∗ = S
F

, which is in line our finding

prior, since as market size increases.

2. Auction: Suppose instead the allocation of the right to enter follows a auctioning

process such that the right to enter is granted to the highest bidder. Suppose the

auction has the bidder pay their bid (First Price Auction).

We have to consider first what the equilibrium bid that each firm will log. As

before, suppose the total revenue is S, and the sole of operation is F . Therefore

if they win the auction, the firm that is permitted to enter will have earn S − F
excluding the price they need to pay for the bid, which we denote as b. To

understand the equilibrium bid, think of the Bertrand Pricing model. Would

they bid a value less than their profit? Would they bid above their profit? You

should be able to make the argument that they would each bid up to their profit

excluding the bid price paid, and therefore earn in equilibrium 0 total profit.

However, if there is only one contender, it would be simply be the minimum

bid allowed, denote that by b, which has to be less than S − F , and the sole

entrant would earn a positive profit. Therefore in equilibrium only one firm

enter, i.e. n∗ = 1. The principal reason here for this outcome is that entry cost

is endogenous, since as the b increases with S, there will always be only one firm.

The examples provided although extreme, highlights the idea that if entry cost is
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endogenous, then the number of firms is less sensitive to changes in market

size.

Of course there are other sources of endogenous entry cost besides advertising out-

lay, and bidding process for entry, such as cost of research and development competi-

tion. The observations made here are reinforced by empirical finding (read your text,

pages 250 to 252).

3 Free Entry and Social Welfare

Is is necessarily true that free entry always enhances social welfare? Based on what

you have learned in economics till now, the answer seem to be an affirmative. However,

as we will see, this need not always be true.

Consider the following, suppose the demand that firms in an industry faces the

demand depicted below. Further suppose all firms has constant marginal cost of c.

If the industry currently has n firms, let the equilibrium be denoted below as being

described by pn, and nqn, where qn is the output per firm.

Suppose an additional firm enters since firms are pricing above the marginal cost.

Is it really true that social welfare is raised? Suppose with the new firm, output per

firm is now qn+1. Then the new price and output is pn+1 and (n+ 1)qn+1 respectively.

The change in gross surplus is BCDE. The gross profit of the new firm is HCDF . The

manner in which the diagram has been depicted is such that the profit is greater than

change in total surplus. This implies that it is possible that private and social incentives

for the additional entrant be different, and antagonistic to each other. Suppose the

entry cost is k. Then if BCDE < k < HCDF , then entry is beneficial from the private

perspective (since the new firm benefits), but from the social perspective (the gain to

everyone else is lower than the cost of entry, k). The other incumbents would rather

the new firm not enter, but it is in the interest of the new firm to enter. This is because

in the diagram, the incremental change in demand does not offset the fall in price, or

put another way, the amount of business stolen˝by the new entrant. You can think

of this as an entry externality.
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Figure 1: Free Entry & Welfare
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However, we have to qualify the above argument. Most industry today produces

differentiated products. Because of this fact, the new entrant will not be able to capture

all of the new surplus generated, or the business stealing effect is limited. This then

highlights an important caveat: the greater the product differentiation, or the greater

its importance, or if competition is fierce, free entry implies insufficient entry from a

social point of view. But if competition is soft, or that differentiation is not important,

free entry will lead to excessive entry.

Another important caveat is that all entrants are equally efficient, which we know

need not be true. If the new entrants are typically less efficient, then the business

stealing effect is lower.
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