PERFECT COMPETITION

In the preceding chapters the emphasis was on the derivation and discussion of impor-
tant theoretical principles which explain the behaviour of consumers and firms. In this
chapter, these principles are used to analyse perfect competition. In Chapter 2 reference
was made to perfect competition, and in practice this assumption has applied through-
out—in this chapter, however, itwill be discussed in greater detail.

W e shall start this chapter by first briefly discussing the conditions for or assumptions of
perfect competition. Although these assumptions may appear somewhat far-fetched,
perfect competition serves as a norm that firms should strive for and as a measure against
which other market forms can be measured. Some of the concepts encountered in the
previous chapter such as marginal cost and average cost will be used in this chapter,
together with concepts such as marginal revenue to determine at what level of output the
firm will maximise profit, as well as to derive the firm's supply curve and determine the
firm's equilibrium. Initially, the analysis focuses on the shortrun, where the firm may make
normal profit, economic profit or even a loss. This is followed by an analysis of the firm's
long-run situation. Itwill be become apparentthat in the long run, where all the produc-
tion factors are variable, the firm will set up a plant size thatwill result in normal profit so
that there will be no reason to leave or enter the industry. Finally, the long-run supply

curve of the industry is derived for constant, increasing and decreasing cost industries.

On completion of this chapter, you should be able to

. define the conditions for perfect competition

. explain the conditions for profit maximisation

. derive the short-run supply curve of the individual firm

. explain long-run profit maximisation and long-run equilibrium

. derive the long-run industrial supply cuive for constant, increasing and decreasing

cost industries
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"MARKET STRUCTURE

Inthe [orec_edm chapters the behaviour of consumers and firms was discussed. In
the following three chapters the focus will be on the price and production deci-
sions of firmS. Two key questions in microeconomics are; What determines the
price of the product? and' What determines the quantity to be produced? These
gﬁgs%é(r)sns will be answered for different market conditions In the following

Economists distinguish between four different _tFpes of markets, namely éj_er_fect
competition, monopoly, monopolistic competition and oligopoly. Thé distinc-
tion between the groups is based on

o the number of firms in the market

J Ehaeteraature of the product —that is, whether it is homogeneous or differen-
|

o accessibility of the market
» the control that an individual firm has over prices

The table below will help to distinguish the different market forms and their
unique characteristics.

Table 5-1
Characteristics of the four main market models
Characteristic Perfect competition Monopolistic Oligopoly Monopoly
competition
Number of firms Very large number Very large number Few Only one
Type of product Homogeneous Differentiated Homogeneous or Unigue without
(identical) differentiated close substitutes
Control over prices None Limited Determined by Considerable
interdependence
Acess to the Free. No restriction Free There may be Limited
market restrictions
Nonprice None Much emphasis on A great deal, Mostly public
competition advertising and especially product relations
trademarks differentiation

Althgugh Table 5-1 indicates four market forms, often only two broad groups
are distinguished, namely perfect and |mRerfect competifjon. In such @ case
perfect competition is contrasted with all the other market forms and |mper_fed
competition is regarded as the collective name for monapolistic competition,
oligopoly and monopoly.
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The characteristics of the different market forms are such that price and proguc-
tion decisions of firms are taken according to circumstances which may differ
from one market form to the next. This dbviously has significant implications
for the behaviour of firms and forms the subject matter to e studied in this and
the next two chapters.

"PERFECT COMPETITION

The first market form used to study the behaviour of firms is that of perfect
competition. In preceding chapters, 1t apPeared that the market consisted of all
the huyers (the demand 3|de2_a_nd sellers (the supply side) of the specific good or
Service. There was comPe ition on hoth sides of the market. In thé goods
market, buyers compete 1o obtain the product, while sellers compete to sell the
product to buyers.

What does the market form of Perfect_competltlon involve? An economist will
define perfect competition as a theoretical market form of such a nature that no
indiviaual participant (buyer or seller) in the economic process can have an
influence on the market Pnce because_his or her contribution i too small
compared with the market as a whole. The market price is determined by the
interaction hetween demand and supply and all the participants must accept the
market price. In perfectI?/ competitive market, all the participants are price
takers - the_Y have to accept the Frlce as given and can only decice what guanti-
ties they will offer or request at that price.

An important characteristic of perfect competition is its impersonal nature in
terms of which individual participants act completely independently of one
another. For example, under perfect competition the individual firm, in its
pursuit of maximum profit, will only take into consideration the market price
and its own cost structure to determine jts output quantity and take no notice
whatsoever of the actions of its competitors or be influericed by them in any
way. As strange as this may sound, 1perfect competition is theréfore a market
form characterised by a tofal lack ot competition between individual firms -
not in respect of pricé, quality, packaging or any other aspect. The meaning of
perfect competition, as it Is Used in econdmic thieory, is exactlg the opposite of
Wwhat it means in conversational speech. In the business world, people use the
word ‘competition’ as a synonym for the word ‘nval(rjy’w_h_ere each firm is
aware of its competitors and all sorts of methods _(e(i advertising) are used to
entice clients away from competitors. In the theoretical world of perfect compe-
titign, this does not exist. Because there are so many firms in the industry, and
individual firms can supply only asmall portion ofthe market demand, no firm
reg%rds another firm as a'thredt. Selling its products is also no problem for a
producer.



134

PERFECT COMPETITION

~Characteristics of perfect competition

Perfect competition exists ifthe following conditions are met;

o There must be so many buyers and sellers of the Rroduct that each market
participant is insignificantly small in relation to the market. Thus no indi-
vidual buyer or seller can influence the market price.

* All the goods sold in the specific market are homogeneous, that is, iden-
tical. [t makes no difference to the buyer from whom or where he or she
buys the product.

J AII_Production factors are completely mobile —in other words, labour,
%:ap| altﬁnd al other production factors can move freely from one market
0 another.

o All the buyers and sellers have complete knowledge of all market condi-
tions. For example, if one, firm increases its price above the market price,
al the buyers will iImmediately know about it and buy from those firms
that still ask a lower price, The firm that asks for h|gher prices will then sell
no products. (No firm will allow its price to drop Delow the market price,
because it can sell as much as it likes at the market price.)

o There istotal freedom ofentry and exit—in other words, buyers and sellers
are free to enter or leave the market. There should be no constraints on
entry in the form of legal, financial, technological or other obstacles that
restrict the freeclom of Movement of buyers and sellers.

o Thereisno government intervention to influence buyers and sellers.

*  There isno collusion between sellers. Each seller acts independently.

With such strict conditions, it is not surprising that there are so few, examples of
perfect competition. The individual farmer js'often regarded as a prime example
of a perfect competitor, Sophisticated markets such as the stock exchange, an
international grain exchange or a market for foreign currency, in which the
equilibrium price is determined by the interaction between buyers and sellers,
can also come close to being classified as aperfectly competitive market. In these
markets there are thousands (even m|II|on(sj) ofbiyers and sellers; entry to and
exit from markets are fawlg easy; the products are homogeneous; participants
are usually well informed about the market conditions: and as a rule Targe quan-
fities of the. product are hought and sold at the prevailing price. No individual
has any noticeable power —everyone is a price taker.
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Applicability

Because it is difficult to find an example of perfect competition in practice, this
|eads one to ask the followin ques_tlon: Why isit necessary to study the market
form h|n the first place? The following remarks should clear up any doubts you
may have:

o Itwas pointed out in Chapter Lthat amodel can be useful, even if some of
the assumptions appear somewhat unrealistic. The model of perfect
competition leads to conclusions which are valuable in explalnm% practical
ter\]/eqctst in the economy and making predictions about what may happen in

e future.

The model serves as a frame of reference or norm for studying and
comparing markets. In the agricultural sector in particular,”or other
markets, where almost all the conditions for perfect competition are satis-
fied, the model has numerous applications when the operation of the
markets is analysed.

*  Perfect competition is a good point of departure for any analysis of the
determination of prices and output.

Perfect competition, like all other models, has to be handled with caution.
However, it Is always a useful analytical tool. In conclusjon, note that the adjec-
tive ‘perfect” in perfect compgtition does not mean that it is necessarily the most
acceptable form of competition —it merely indicates that it is the purest or
highest form of competition.

» The demand for the product of the perfectly competitive firm

Horizontal
demand
curve

Inaperfectly comﬁetmve market, the market price is determined by the interac-
tion hetween market demand and market supply. Since the perfectly competi-
tive firm forms only a fraction ofthe market supply, it can have no influence on
the market price arid the firm must accePt_tms rice s given. The firm can also
offer an qu_antlt}/ on the market and sell it at the prevailing market price. The
implication isthat the demand curve for the product ofthe perfectly competitive
firm runs horizontal to the market price —in other words, it is perfectly elastic.
This situation is illustrated in Figures 51 (@_and b). The market demand and
supply curves determine the market price Pj. Atthis price, the firm can sell &
mch_h of |t53 ﬂg)duct as it wishes, as shown by the perfectly elastic demand curve
in Figure 5-1 ().

Under. Perfect competition, the firm receives the same price (the market price)
per unit for all the units it sells. The firm’s average revenue AR% IS therefore
equal to the market price, that is OP], and the demand curve therefore also
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represents the avera(t;e revenue curve. Af the same time, the revenue from any
aaditional unit that the firm sells —that is, the marginal revenue (MR) —is also
equal to the market price OP\ and the demand curve therefore also represents
P=AR=MR MeRmargmal revenue curve. Hence under perfect competition: Price = AR =

Figure 5-1 (a) Figure 5-1 (b)
The market price The firm's demand curve
Market demand and market supply curves deter-  The curve is perfectly elastic and is determined by the
mine the market price P) and the quantity which  market price P].
will be offered on the market.

"Total revenue, average revenue and marginal revenue

The aver_a?e revenue and the marginal revenue of the perfectly competitive firm
¥vere ﬁ“e ly discussed in the previous section. Here they are Stated more
ormally.

As mentioned earlier, the perfectly competitive firm is a price taker and the price
of its product s given (P| in Fig 5-2). The firm’s total revenue (TRJ will there-
fore increase by a constant amount for each additional unit sold. The, total
revenue for the'firm from the sale ofits product is the quantity sold m_uluPIled
by the price: thatis, TR =P X (% The total revenue curve isa Straight line from
the origin, which indicates that the price is constant.

Average revenue (revenue per unit) equals the total revenue divided by the
quantity.
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Figure 5-2
Total revenue, average revenue and marginal revenue

The firm's total revenue is indicated by TR. The slope of TR is equal to the price. The individual
firm's AR and MR will be the same as the market price P].

AR = TR
Q
PQ
Q
P

This result is the same aswhat was stated in the previous section, namely that the
price at which the firm sells the product and its average revenue is the same (AR
= P)_

Marginal revenue (M RP, which is the increase in the total revenue from the sale
of aradditional unit ofthe ﬁrod_uct, will also be equal to the price ofthe product.

This is evident from the following:
_ ATR
MR = AQ

A(PQ)
A
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The end result s also the same as that in the Previous section, namely that under
perfect competition Price = AR = MR applies.

"SHORT-RUN EQUILIBRIUM

To determine the equilibrium of a perfectly competitive industry it is necessa
to derive the market supply. This requires determining the supply of individua
firms, since the market supply is the sum of the supply ofall the individual firms
in the industry. What follows below is an analysis 0fthe supply ofa typical firm
under perfect competition.

NEquilibrium (profit maximisation) of the firm in the short run

We assume that a firmsbehaviour is determined maink_by its P_ursuit of profit.
Any other motjves depend on or are at best achieved ifthe firm’s pursuit of
maximum profit sticceeds.

A firm that produces under perfect competition and wishes to maximise profit
will produce that level of output where the difference between total revenue
(TR) and total cost (TC) is the greatest. Profit is defined as

Profit=TR - TC

It isimportant to note once again that economists regard normal profit as part of
production costs, In Chapter 4 it was explained that normal profit is a part of
Implicit cost, which in turn forms part. of total cost. When total revenue is
exactl())/ equal to total cost, normal rE}roﬁt is macle. When total revenue is greater
than total cost, economic profit is made.

. If the firm produces the output that maximises the difference between total
Equili-  revenue and.total cost (ie maximises profit), it will be in equilibrium. The equi-
brium librium position of the firm can be represented graphically in two ways: b

using the TR and TC curves, or by using the maeraI revenue curve (MR¥
and marginal cost curve (MC). These curves were all discussed earlier.

NEquilibrium according to the total approach (total revenue and
total cost)

Figure 5-3(a) represents the total revenue curve (TR) and short-run total cost
curve (STC) for a perfectl){_ competitive firm. As shown earlier in this chapter,
the TR curve is astraight line through the origin of the graph which indicates
that price is constant fof all levels of output. The firm isa PTI_CE taker and can sell
any quantity at the market price; hence the TR curve will rise in proportion to
itssales. Thé slope ofthe TR curve indicates marginal revenue (MR), which is
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Figure 5-3
Short-run profit maximisation
The firm will produce the output where the positive difference between TR and TC is the
greatest. This will be at Q 2, where MR = SMC, that is, point e in part (c) of the figure.
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constant and equal to the prevailing market price. The slope of the STC curve
indicates the short-run marginal cost (SMC).

The firm will maximise profit at a level of production of Q2where the differ-
ence between the TR and STC for agiven level of production is the greatest (see
ointsaand c), At smaller or greater [evels ofproduction, the differerice between
R and STC is smaller than“at Q2and total profit is not maximised. In fact, if
ou1tput 15 less than Q1 or more than Q3, the total cost is more than total revenue
(STC runs above TR), and the firm suffers losses. At a Productlon level of Q]
and Qs respectively, total revenue is exactly equal to total cost and the firm
makes only normal profit. This profit position is also reflected in Figure 5-3(b).
At a_Pr_oductlon level of Q2 profit is a maximum, while at Qj and Qznormal
profit is made. It Qo is produced, the firm suffers maximum-loss, because the
gfgatwe difference between TR and STC is the greatest there (see points b and

Equilibrium according to the marginal approach (marginal
revenue and marginal cost)

The total-revenue-total-cost approach is somewhat clumsy to use when firms
have to be added together in order to study the industry asawhole, An alterna-
tive approach based’on marginal revenue and marfqlna COSt LSes price expressly
8 a]c _\{anable and leads to a rule that firms must follow in order to maximise
profit,

Figure 5-3éc containg the short-run marﬁmal cost curve (SMC) which is derived
from the STC curve in Figure 5-3(a). The SMC is U-shaped, which reflects the
|law of diminishing returns which applies in the short run. The demand curve of
the _perfectl% conipetitive firm also appears in Figure 5-3(c). It was indicated
earlier that the demand curve also represents the average revenug curve and the
marginal revenue curve of the perfectIY competitive firm. The firm is in equili-
brium gr_naX|m|ses l{)/Iroﬁt) at the output level that is determined by the point of
intersection ofthe MC and MR curves, that is at point e in F|_?ure 5—3@ Why?
To the left of e, profit is nat yet maximised hecause each unit to the left of Q2
ensures a revenue for the firm that is greater than the marginal cast (MR lies
above SMC). To the right of ¢, the production cost of each additional unif is
greater than'the revenug it can ear if it is sold (SMC lies above MR), which
means that a loss is made on such units, and total profit is reduced. To sum up:

«  When MC < MR, total profit is not maximised and the firm will benefit
by expanding.»

»  When MC > MR, total profit is reduced, and the firm will benefit by
producing less.
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o IfMR =MC, short-run profit is maximised and the firm isin equilibrium.

The first condition for the firm to be in e1qu_|I|br|um is therefore that marginal
cost should be equal to marginal revenue. This is a necessary condition for &qui-
librium but it IS not sufficient because it Is possible to Satisfy the condition
without the firm being in equilibrium. Flgure_ 5—3(ﬂ seems t0 show that the
condition MR = MC Can also be satisfied af point f. However, closer examina-
tion shows that the firm cannot be in equilibrium at f. In fact, & shown in
Figures 5-3(a) and 5-3{b)L oisaproduction level where amaximum loss is mage.

at Is the important difference between points e and f? The difference is that
the second condition for equilibrium, (or profit maximisation) for the firm
requires the MC curve to have a positive slope at the point where it intersects
the MR curve, as at e. This means that the MC curve must intersect the MR
curve from below. The second condition for equilibrium can therefore e added
to the first, namely, profit is maximised if MR = MC and the marginal cost
curve has a positive slope —in other words, it intersects the MR curve from
below. In Figure 5-3(c), both of these conditions are satisfied at point e,

Thus far it has been assumed that the firm will make a profit, and reference has
been made only to the maximisation of that profit. However, although a firm is
in short-run equilibrium this does not_always mean that it makes economic
profit. This is dealt with in the next section.

~*Three possibilities lor the firm: normal profit, economic profit or a

loss

Normal
profit

Economic
profit

In the short run there are various profit and loss possibilities_for a perfectly
competitive firm. Whether a firm makes normal profit, economic profit or even
a loss depends on the position of the short-run average cost curve (SAC) in
respect of the market price when the firm is in equilibrium, (Remember here
that the SAC curve represents the average total cost in the shart run - in other
words, the total of constant cost - also known as fixed cost- plus variable cost)

In Figure 5-4(a) the minimum point ofthe SAC is at the same level as the market
Prlce_ J. Thefirm isin short-run equilibrium at point G where MR = SMC and
he firm will produce the quantity Qi at the market price Ifi. At this point, total
cost and total revenue will be exactly equal —otal revenue is represented by OPi
x 0QI and total cost by OQj x Q1el which amount to same thing. Given s
cost structure, at ef thé firm makes the maximum profit possibleat price Pi
(because MR = SMC), although only normal profit is mac.

In Figure 5-4(h), the minimum ?om_t ofthe SAC is lower than the market price
P2-The firm is in equilibrium at point e2where MR = SMC and the firm will
Produce quantity Q 2at market price P2, At this point, total revenue will exceed
otal cost—total revenue Is represented by OP2 X OQz, and total cost by CS X
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Figure 5-4
Price determination in the short run

Depending on the price, the firm can make normal profit, economic profit or a loss in the short
run.
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0Q2 Given its cost structure, the firm makes economic profit at e2which is
represented by the area P2£RS,

In Figure 5-4(c) the minimum paint of the SAC is higher than the market price
P3. The firm'iS in equilibrium (in this case the loss is minimised) at point es
where MR = SMC,"and the firm will produce the quantity Qs at the market
price Ps. At this point total cost will exceed total revenue —tatal cost is repre-
sented by OM x OQsand total revenue by OP3 x 0Q3. Given its cost structure,
at esthe firm makes aloss which is represented by PaMLCa. At ezthe firm covers
its variable cost 0fOQz x Qes, hut the fixed cost ofP{es X €2 (which repre-
sents the Ioss,r)_ is not covered. Because fixed cost has 1o be paid regardless of
whether the firm produces, at a market price Psthe firm can choose whether or
not to, cease production - in both cases the loss is the same (equal to fixed cost). If
the price falls below Ps (ie below the AVC curve), the firm will not even cover
its variable cost, and production will stop. In this case the firm will minimise its
loss by stopping production, because then variable cost does not have to be paid

(besides fixed cost).

The point at which the firm just covers its variable cost, such as esin Figure 5-
4(c), s referred to as the closing-down paint. As explained above, if the price
00€s below the closing-down point, the firm cloes not cover its variable cost,
and it would be betterto close its doors. This also waorks the other way round:
if the PI’ICE‘_ is lower than the closing-down point and then starts to rise, at this
point the firm will consicler starting to produce.

Figure 5-5
Derivation doff the firm's short-run supply curve
To maximise profit, the firm will produce at each price where MR = MC. If the price falls
below the AVC curve, the firm will offer nothing. As price increases, larger quantities are
offered.
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» The firm's short-run supply curve

In the, previous section it appeared that to remain in equilibrium, regardless of
the price, the firm will always produce that quantity where MR = MC. Because
the (horizontal) demand cufve of the firm under pérfect competition also repre-
sents the marginal revenue (M sz the firm will produce that quantity where the
demand curv? intersects the MC curve. This information is important in the
analysis to follow.

The supgol}/ curve of the firm under perfect competition can now be derived by

taking different market prices and seeing how much the firm will produce &t
each price. Assume that the market price increases slowly - in Figure 55 this is
indicated as an increase from P, to P2to P3, This means that the horizontal
demand curve for the firm’s product shifts upwards. Given the positive slope of
the MC curve, each higher demand curve will intersect the given SMC curve at
a point that lies to the ight of the ﬁrewous point of interséction such as eh e2
and esindicate in Figure 55 (at each of these points MR = MC). This means
that the quantity that the firm produces increases as the Pnce_mcreases. We
know that the firm will produce nothing if the price falls below ei in Fgﬁure 55
because variable cost is then not covered - thus a ﬁomt such as ¢! will be the
|owest starting Romt of the firm’s supply curve. If the successive points such as
ei, e2and e3 where the demand curve intersects the MC curve, are drawn in a

Short-run separate graph (ee Fq 5-6), the short-run supgly curve of thefirm under perfect

sunol competition Is represented by the section ofthe SMC curve above the variable cost

SRy ane #e ahove the closing-down point). Below the closing-down point, the firm
will offer nothing; as the price rises above the closing-down point, the quantity
offered will increase.

Figure 5-6
The short-run supply curve of the firm
The curve is represented by the rising section of the SMC curve above the AVC curve.
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» The industry's short-run supply curve

The industry’s short-run_supPIY curve (also referred to as the market squIy
curve) is obfained b{ horizontally adding together the supply curves of all the
individual firms in the industry.”(This téchriique was discussed in Chapter 2.3
The underlying assumptions fiere are that the %nc_e of productign factors an
the technology remain unchanged and that the indystry consists of a_Iarrqe
number offirms. In these circumstances the, total quantity offered at a particufar
Pnc_e in the market is the sum ofthe quantities offered by the individual firms in
he industry at that price.

In. Figure 5-7(a), the industry’s supply curve is indicated as the straight line SS

with-a positive slope. The precise shape and position of this squIy CUrve are

determined by the t_echnology and the price of production factors, as well &

the size of the firms in the industry. Firms are not necessarily all the same size -

the size of an individual firm under perfect competition isalso determined by the

gbflfllty (t)f tghl_et_partlcular entrepreneur and, of course, different people have
ifferent abilities.

» short-run equilibrium of the industry

Given the market demand and the market supply, the industry will be in equili-
brium at the price that clears the market - that is, at the price Where the quantity
demanded is exactI%equaI to the_quantjt}r/] supplied. In qu_ure B-7(a) the market is
in equilibrium at the price Pe, in which case the quantity demanded and the
guantlty supplied are Qe. Flowever, if firms make an gconomic profit (Fig

-7(b)% or loss %F_I 5-7(C)) at the ‘ore_vallln? price, this will only be a short-run
equilibrium (which does not apply in the Tong run). In the long run firms that
make aloss and are unable to adapt their plants will Close down. Those firms that
make an economic profit will expand their Plants; what is more, the economic
Broflt will also attract new firms to the industry. Entries, exits and readjustments
y the remaining firms will lead to long-run equilibrium, where all the firms
make,normal profit —once this has happened there will be no further entries to
or etxns tf_rom the industry. This topic will be discussed in greater detail in the
next section.

* The words ‘market’ and ‘industry’ are often used synonymously. This is understandable for the total supply
ofaproduct on the market is what the industry offers; the total market demand for aproductis the demand an
industry experiences for the product. Industrial equilibrium and market equilibrium will therefore also have
the same meaning.
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Figure 5-7(a) Figure 5-7(fa) Figure 5-7(c)
Short-run equilibrium Short-run equilibrium Short-run equilibrium
for the industry for a firm (economic for a firm (loss)
profit)

Hm
R SY
SAC
F \c /y
e
D ¢ Q

"LONG-RUN EQUILIBRIUM

~“Long-run equilibrium of the firm

The principle that afirm can modify ifs Flant size in the long run and that firms
can enter or leave an industry plays 4 vital role in determining the long-run equi-
librium ofa firm. The way In which this long-run equilibrium is achieved will
now be explained —first verbally, and then graphically.

|t has already become clear that afirm makes economic profit ifthe market price,
and therefore the demand curve, is higher than the minimum paint ofits average
cost curve gFlg 5-7(h) indicates. the Short-run case). The previous section also
mentioned that economic P_roﬂt in an industry will attract new firms to that
industry. The entry ofnew firms will increase the product supply and hence lead
tq a decrease in price, which will shift the horizontal demand'cirve of the indi-
vidual firm downwards; but the entry of new firms will result in a greater
demand for production factors. Production factors In turn will becomé more
expensive, and this will lead to an upward shift of the cost curves. This dual
process will continue until the LAC curve forms a tangent (at its minimum
point) with the demand curve defined by the market pricé. Here the firm makes
normal profit hecause itjust covers its total cost (which includes normal profit).
In contrast, if firms make losses in the long run (the market price and therefore
the demand curve he lower than the minimum point of the average cost curve),
they will leave the industry in due course; this will cause prices to increase
(because of the smaller supply) and costs will decrease as the industry becomes
smaller and the demand for production factors declines. In this case the process
will also continue until the LAC curve forms a tangent with the demand curve
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and the firms that remain in the industry just cover their total cost and make
normal profit.

Longi_-run To sum.up: in both cases (economic profit or loss), the firm achieves long-run

equili- - equilibrium, when it has adapted the size of its plant in such a way that produc-

brium tion occurs at the minimum point of the LAC curve and this _i)_omt forms a
tangent with the horizontal demand curve. At the point of equilibrium in the
long run a firm makes only normal profit.

Figure 5-8
Long-run equilibrium off the firm
Under perfect competition, the price, in the long run, will converge on the minimum point of
the IAC. At this price, all the firms in the industry make normal profit.

(@ (b)

Industry Firm

~Graphic explanation of the firm's long-run equilibrium

Figure 5-8(h) illustrates %rapmca_lly how under perfect competition firms that
make economic _profit adapt theirequilibrium position in the long run. 1f the
market price is PL the firm makes economic profit (ij Ej FP2) with the short-
run plant represented by SAQ. At a price of Pt the firm will" maximise profit
in the short run at poin{ Ej where the principle for profit maximisation ?M R =
MC) applies; the quantity"qi will be produced. Ata production level of ¢* the
total cost per unit amounts to gjF in the short run RothIles on SAC| and
therefore represents average tot cosé); however, in the long run, the firm can
Produce at a lower total cost of ¢*G per unit. Because of &conomies of scale,
evels of output greater than qi can be produyced at an even lower total cost in
the long run, as indicated by the decreasing slope of the LAC between points G
and E2. Hence the firm will be spurred on’hy the possibility of greater profit to
build a larger plant. The firm will not be interested in producing output levels
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?reater than those represented by the minimum point of the LAC, since such
evels of output are possible only at a higher cost —internal diseconomies of scale
make the LAC rise to_the righit of point E2 At the same time, the_ economic
profit will entice new firms t0 enter the industry. Because the quantlt)( offered
on the market increases as a result of expansion of existing firms and the entry
of new ones, the market suﬁ)ply curve will shift to the ngiht (from Sto S in
Fq 5-8(a)) and the price will decrease until it reaches P. At this price, which is
at the same level as the minimum point of the LAC, total revenue ?QP x 002 is
equal to total cost (Ogz2 x g2E2), and the firm makes normal profit because it
just covers its total cost (which includes normal profit). In time, all the firms in
the industry will make normal profit and be in long-run equilibrium. (The LAC
CUrVe in F|? 5-80(b) includes any increases in costas a result of the increase in
the price of production factors if the industry expands.)

The above discussion explained the a_d#u_stment_ of firms that initially make

economic Rroﬂt. What_is the process if firms initially make a loss —in other

words, if the market Rnce lies below the minimum point of the average cost

curve? In such a case, the add_ustme_nt Process s_|mpl;r works the other w_aY round

- hence it is unnecessary to discuss it here. Ultimately the LAC curve wilf form a

F]%r}%sglt ;\)Arltl)tfhtthe demand curve and the firms remaining in industry will make
It

The above analysis leads to the conclusion that under Perfect competition in the
long run the price of the product will reach a level that corresponds with the
lowest point of the LAC curve, A point suich & E21n Flgure 5- (b? represents a
Pomt_ of rest (the point ofeqfulllbrlum) for the firm. At the point of equilibrium
he firm makes normal profit and there will be no incentive to either leave or
enter the industry.

A long-run point of equilibrium such as E2in Figure 5-_8§b) can also be defined
in terms of symbols. An important fact about this point isthat in the short run as
well & the 1ong run the firm reaches equilibrium because not only is marginal
revenue (ie price) equal to short-run marginal cost (ie P = MR = SI\/IC)Mbut
marglnal revenug is also equal to long-run"marginal cost (ie P = MR = LMC).
Thus the following will apply:

P=MR =SMC=LMC

Furthermore, at a point ofequilibrium such as E2in Fi?ure 5-8(h), LAC = SAC
because both these curves (LAC and SAC2) will be af their minimum points,
Because the point of equilibrium lies at the same level as the market prige, LAC
= SAC = P. The full condition that applies at the long-run point of equilibrium
for the firm is therefore

p=MR =SMC = LMC = LAC = SAC
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[HLong-run equilibrium of the industry

When amarket price arises (in perfect competition) at such a level that each firm
15 in equilibrium at the minimum point of its LAC curve (Iwh|ch Is the same for
all firms) and gnly normal profit js made, the industry will also be in I_ong-run
equilibrium, I the long-run_equilibrium situation is achieved, there will be no
further entries or exitS of firms provided that the technology and prices of
production factors do not change.

The Iong-run equilibrium situation is ingicated in Figure 59, At the market
price P firms produce at the lowest possible cost at Eand make only normal
profit. Each firm isin equilibrium because it produces at a point where mar?mal
cosﬁ] 15 Iequal to marginal revenue (MR = MCS), not only inthe short run, butalso
in the long run.

At the price P each individyal firm, and hence the industry too, is in long-run
equilibrium: normal profit is made and all costs are covered, which means that
there are no incentives for firms to leave or enter the industry. With all the firms
in the mdustr¥ in equilibrium, and with no entries or exits, the mdustrﬁl’ssupplz
will remain stable and, given the market demand (DD in Fig 5-9), the price
will be along-run equilibrium price.

Figure 5-9
Long-run equilibrium of the industry

When each firm is in equilibrium at the minimum point of the LAC, the industry is also in
equilibrium.

@) (b)
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)JM>ptimal application of resources

On the basis of the above analyses, one can say that under perfect competition in
the long run the market mechanism will fead to an optimal application of
production factors. This is so because the following apply:

*  The output is produced at the lowest possible cost (at the minimum point
ofthe LAC).

o Consumers pay the lowest possible price for the product (the price is equal
to the lowest cost at which the product can be produced).

« The price of the product equals the opportunity cost to produce the
o dt?ct. p ( pp y p

o All firms make only normal profit.

"DERIVATION OF LONG-RUN INDUSTRY SUPPLY
CURVE UNDER CONDITIONS OF PERFECT
COMPETITION

The previous section contained an analgl_sm ofthe way afirm and an industry ina
P_erfectlly competitive environment achieve long-run equilibrium. With a Situa-
lon offong-run equilibrium as the basic point 0f departure, it isnow possible to
examine how a perfectly competitive firm and industry react in the long run
when the market demand for a particular product incréases. This analysis also
makes it possible to define a constant cost industry, an increasing cost industry,
and a decreasing cost industry and explain their actions graphicallly.

~Constant cost industry

When anindustry (and consequently all the firms in the industry) isin long-run
equilibrium and; the market demand for the product increases, the market
demand curve will shift to the right and the equilibrium P_rlce will increase. In
the short run, a firm will expand production in its existing plant and in the
process make economic profit. Other firms will hecome aware of the economic
profit and, in the long run, enter the industry. This behaviour by firms (exmtmgz
ones aswell as new e r_antsr)]_wnl Increase the supﬁly ofthe product in the marke
- the, supply curve will shift to the right, If the price of production factors
remains constant (although the growing industry requires more production
factors), the market supRIy will increase until the original equilibrium price in
the market is again_ reached. The supply curve of theindustry in the long run
therefore runs _onzonta_llk(/ (at the same level as the minimum of the LAC
curve). Such an industry is known as a constant cost industry.
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Graphically, this analysis can be explained as follows:

Points E and ein Fi%ures_ 5-10(3) and (b) show the long-run equilibrium position
ofthe industry and the firm respectively before demand and supply change. The
market demand now increases from D' to D(f in the short run this leads to an
increase in the price from P to P]. Each of the firms in the industry will apply the
profit-maximisation principle, (MR = MC) at the higher pricé PL and in the
short run expand the production of its existing plantand produce at point €|
which means that its production increases from gj to g2 The initial point of
eckumbnum ofthe industry as a whole moves in the short run from E to E' and
total output increases from Qi to Qo.

At aprice Pj, in the short run, each firm in the industry makes an economic profit
offe” per unit, which in the long run will attract other firms galso requiring produc-
tlonfactor? to the industry; th|3W|II_causethesup§I curve Sto shifttq the right, If
the price of production factors remains constant, Sshifts to S' and the initial équili-
brium priceP comes into effect once again - the price is determined b% the paint of
intersection of D' and S' at E". At the price P, each firm proguces at the minimum
point of its LAC and makes only normal profit (ee point €). By Jomln% points E
and E" we obtain the supply curve (LS) ofthe industry in the long run. Since EE"
runs honzontallz, it is a constant cost industry, The initial increase in demand has
caused the number of firms in the industry to increase, which has caused the total
Broductlon quantity to increase to Q3. However, in the final instance, the equili-
rium price is again at its original level.

Figure 5-10
Constant cost industry
If the industry expands, the price of production factors remains constant. The long-run supply

curve of the industry runs horizontally.
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A constant cost industry will in all probability use production factors that are
reasonably freely availdble; such an m_dustr}(’s demand for E)_roducnon factors
will also Constifute onlt))/ a small portion of the total (auan_ ity applied in the
economy. This will enable the industry to use more productiori factors without
an increase in their price.

Increasing cost industry

|fthe price of production factors increases when firms enter a perfectly competi-
tive industry in the long run and the total production of the industry increases,
this is known g an increasing cost industry.. The long-run supplmcu_rve of such
an industry will run upwards from left to nlqht —which means that in the long
run greater quantities ofthe product will onfy be supplied at higher prices.

Graphically, the analysis initially proceeds exactly( & the previous case. Points E
and e in Figures 5—11%&1) and ¥_b) once again show the long-run egumbnum posi-
tion of the'Industry and the firm respectively, before SUﬁp| or demand change.
Market demand now increases from D to D" —in the short run, this leads to“an
increase in the price from P to P2, Each of the firms in the industry will apply the
profit-maximisation principle (MR = MC)_at the higher price P2, and'in the
short run increase its existing plant’s production and produce at point &', which
means that its output will inCrease from g to g2. In the short run, the industry’s
initial point of equilibrium shifts from E to E; and total output increases from

Qi to Q2-

At g price P2, in the short run, each firm in the industry makes an economic
profit of fe' per unit, which in the long run attracts other firms (which also
req#we roduction factors) to the industry; this will cause the_suEpI%curve Sto
shift to the right, (UP to this point, the agalysis is the same as in_Fig-10.) Ifthe
price of produiction factors were now to increase, costs would rise and the LAC
and SAC curves of each firm would therefore shift upwards to LAC' and SAC'
F:s_ee Fig 5-11). The supPIy curve shifts from Sto S' and anew _e(iumbn_um price

] comes into effect - the price is determined by the point of intersection 0f D’
and §' at E". At the price Pj each firm a1ga|n produces at the minimum paint of
its LAC (which now lies h|?_her_than before) and makes only normal profit (see
point €"). (Economic profit dl_sappears because of the increasing costs and
decreasing prices.) By joining points E and E", the supply curve of the industry
in the long run (LS) 1s'again obtained, Since EE" runs Upwards to the right, it is
an increasing cost industry. The initial increase in demand has caused the number
of firms in he industry fo increase, which causes the total output to increase to
Q a3S the equilibrium price in the final instance is at ahigher level than it originally
WS,
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An increasing cost mdustrly will probably use specialised inputs, for instance
labour with particular skills (such as highly_trained laboratory technicians) or
custom-made machingry that gerforms special tasks (an oil drill at seq). In such
a case, the industry will probanly have to, pay higher prices if it requires larger
quantities of inputs —this will result in an increasing cost industry.

Figure 5-11
Increasing cost industry

Ifthe industry expands, the price of production factors increases. The long-run supply curve of
the industry has a positive slope.

@ (b)

~Decreasing cost industry

If the_price of production factors decreases as more inputs are required by a
growing industry, the Ion%;run supply curve of the product will slope dowin-
wards from left fo_right, This isknown g a decreasmg cost industry, and means
that larger quantities of the product will be provided in the long tun at lower
prices. (See Fig 5-12)

The movement from E to E; (as well & from e to ¢ isthe same asin the previous
two examples. Singe the tmea_I firm will make economic profit at 7, in the Ionﬂ
run more firms will enter the |_ndust,rﬁ. The industry supply of the product wi

Increase, and increased production will result in a gréater demand for production
factors. Ifthe price of production factors decreases in the process, costs will decrease
and firms’ LAC and SAC curves will shift downwards 8ee LAC' and SACY. The
industry supply will shift from Sto § and cause anew equilibrium at price level
P2, which corfesponds with the minimum of the lower LAC (see point ¢"). By
joining points E and Ezthe supply curve (LS) of the industry In the long run is
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again obtained, Since EE" slopes downwards to the right, it is a decreasing cost
industry. The initial increase In demand has caused the number of firms in the
mdustry to increase, which causes the total outPut to.increase to Qs; in the final
instance, the equilibrium price is at a lower level than it originally wes.

Decreasing costs in a growing |_ndu_str¥_ may be caused_by factors such as the
followmq: the creation of tramm? institutions to provide the kind of labour
the industry requires at a lower cost than before; the establishment of enterprises
to supplzf eqfulpment to the industry that was previously manufactured at ahigh
cost by the firms themselves; and the exploitation of cheaper natural resourcés,
wgslcst;n%hee\?ously could not be economically utilised when the demand for them
Wi .

In practice, each growing industry should fall into ong of the categories
(constant, increasirig or decreasm% costs). Qver time, a particular industry may
even change from, say, a constarit cost Industry to an mcreasm? cost industry.
Increasing Cost industries are probably the most common of the Three.

Note that shifts in the firms’ cost curves (LAC and SAC) in Figures 5-11 and
B-12 occur vertically upwards and downwards so that the lowest point of the
LAC and LAC' curves are at the same outpuf Gf]] This is $0 if the prices of ll
production factors change in the same ratio; if the prices do_not change in the
same ratio, the LAC and SAC curves will not move vertically upwards o

downwards, but will simultaneously shift to the left or right in the movement.

Figure 5-12
Decreasing cost industry
If the industry expands, the price of production factors will decrease. The long-run supply
curve of the industry has a negative slope.

@ (b)
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The downward shift of a firm’s average cost curves (because of a decrease.in
input prices) when the industry becomes larger is known as external economies
ofscale; the'upward shift ofa firm’saverage cost curves (because of an increase in
input prices) when the industry becomes larger is known as external diseco-
nomjes of scale. These should be clearly distinguished from internal economies
or diseconomies of scale, which refer to a movement along a given LAC curve
when afirm increases its production and builds a larger plant.

"CONCLUDING REMARKS

This chapter provided an ana(ljysis ofthe theory of perfect competition. To sum
up, the following may be said

The four primary. conditions for Eerfect competition in a market are a
follows: no participant in the market can influence the price; the product
sold in the market'is homogleneous; production factors can move around
1t‘_reely; and all buyers and séllers have full knowledge of all market condi-
jons.

A firm will maximise profit in the short run (or minimise losses) RX FErodu-

cing that output where MR_= MC. Under perfect competition MR = P -

hence at the point of equilibrium, MR ="MC = P. Ifthe market price

declines below the firm’s average variable cost (AVC{, the firm will mini-

mise losses by stopping production. The firm’s short-run SUphW curve is

{ﬁprgs\e/ncted by the ascending part of the marginal cost curve (p C) above
e AVC curve.

The short-run price ofa Product is determined by the interaction between
demand and supply in the market. The short-run supply curve of the
industry is obtained by horizontally summing the supply curves of the
firms in the industry. (The latter applies if the price of praduction factors
and technology does not change.)

In the short run, the equilibrium price is that price where the quantity
supplied and the quantity demanded are the same in the short run. At the
equilibrium price, MR = MC =P.

In the long run, firms can change the size of their plants and enter or leave
the industry. Inthe long run, the equilibrium price will be at the same level
as the minimum point of the LAC.

Industries can he divided into three groups: constant cost industries,
increasing cost industries and decreasing cost industries. The long-run
suppIP/ curves of the inclustries run horizontally, ascend from left to Tight,
and sfope downwards from left to right, respectively.
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"IMPORTANT CONCEPTS

Homogeneous products
Mobility of production factors
Perfect knowledge

Marginal revenue

Market period

Economic Frofit
Short-run loss
Industry
Short-run equilibrium

Long-run equilibrium

Constant, increasing and decreasing cost industries

ANQUESTIONS
(1) Briefly discuss the conditions for perfect competition.  (16)

(2) Compare perfect competition and monopolistic competition in table form
in respect of the following:

a) number of firms

b) type ofproduct

C] control over prices
path ofthe demand curve (g)

8 H;?T%JSS t?ge) relationship between TR, AR and MR in perfectly competitive

(4) Why does the demand curve for the product ofa perfectly competitive firm
run horizontally? ()

(5 Derive the short-run supply curve of the perfectly competitive firm. (Use
only one figure.)  (15)

Explain why the perfectly competitive firm will maximise profits where
o ST VR ey com :

(7) Givethe long-run equilibrium condition for the perfectly competitive firm
and explain why eacn element is included therein.  (12)

(8) Explain the difference between a constant cost industry and an increasing
cost industry.  (s)

(9 Derive the long-term industry supply curve for an increasing cost in-
dustry.  (20)



