Chapter 6

Perfectly vs. Imperfectly Competitive Models 

· previous models assumed perfect competition in goods/factor markets.

· implies only reason for trade is cross-country differences in technology or factor endowments

· this chapter considers different less-than-fully competitive output markets

· show that Increasing Returns to Scale IRS (internal or external) in less-than-fully competitive output markets can form basis for trade.

We’ll look at a couple of trade models in which production in at least one industry exhibits IRS. 

___________________________________________

Definitions:

Constant returns to scale (CRS): doubling of inputs exactly doubles outputs 

– implies any number of firms can produce a given output at same average cost 

– in absence of legal barriers, generates perfect competition.

Increasing returns to scale (IRS): doubling of inputs more than doubles outputs 

– implies number of firms operating profitably is finite

External economies of scale:  cost per unit depends on size of industry but not necessarily on size of any one firm (p.121)

Internal economies of scale: cost per unit depends on size of individual firm (but not necessarily on that of industry) (p.121)

Imperfect competition:  firms are aware that own sales affect sales price of own products. (p.122)

Pure monopoly:  a market in which a firm faces no competition. (p.122)

___________________________________________

With IRS, production is more efficient the larger the scale at which it takes place.  Tends to lead to large firms and imperfect competition.  

Example: Table 6.1.  If each country initially produces 10 widgets, takes 30 hours.  If one country produces all 20 widgets, only takes 25 hours.

Model 1:Monopolistic Competition
Point: identical countries can gain from trade because trade allows countries to specialize in production of goods that have IRS, allowing the world to produce more of every good.

Consider the possible benefits from trade when goods are more or less similar (e.g. different types of shoes) and countries have identical production structures and endowments.   

Attributes of Monopolistic Competition:

· Each firm acts as “mini-monopolist” – treats demand curve facing own firm as independent of own behavior (differentiated outputs).  However, if it wishes to sell more, it must lower the price (no price discrimination).

· Free entry (assumes easily possible to differentiate new products)

( zero profits for each firm in long run.

Brief monopoly review:  Figure 6-1.   The monopolist chooses a production level such that marginal revenue equal to marginal price.

We assume for convenience that the demand curve is a straight line with negative slope:

Q = A – B*P

Since Revenue = Q*P = Q*(A-Q)/B = AQ/B – Q2/B

Marginal Revenue = A/B – 2Q/B = (A-Q)/B – Q/B = P – Q/B,

So P – MR = Q/B.  The gap between price and marginal revenue depends on the initial sales Q of the firm and the slope parameter.

Suppose demand curve facing a firm is

Qi = S ( [1/n - b ( (Pi - Pav)]

Qi = firm i’s output

S = total sales in industry

Pi = firm i’s own price

Pav = average price in industry

n = number of firms in the industry

Intuition behind demand curve: 

· average price doesn’t affect total sales ((S = 0) so only way to increase own sales it at expense of other firms

· a firm that charges higher than average price gets less than average market share

For example, if all charge same price then Qi = S/n for all i


Determine market equilibrium:
We'll use the P=AC (i.e. zero profit ) equilibrium condition to find the equilibrium # of firms in the market, as well as the equilibrium price.
1)  Derive average cost as a function of market size (S) and number of firms (n).
Assume firms are symmetric  

Assume all face cost function

C(Qi) = F + c(Qi
This gives average cost 

C(Q​i)/Q​i = ACi = F/Qi + c
(this is one type of internal IRS)

Then average cost for whole industry (if all firms charge same price) is 

AC=
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Observation:  more firms (for same market size) ( higher average cost.

2) Now find marginal revenue (MR) function of each firm. 

Each firm treats Pav as given.

So each chooses Pi to maximize own profits:

maxQi  PiQi - C(Qi)
which will have a first order condition

MRi = MCi
that's the standard rule for monopolists (even mini-monopolists).

Find MRi  using demand function:

Taking Pav as given, demand curve facing firm i is 

Qi = [S/n + S(b(Pav] - S(b(Pi
Use this to find the inverse demand curve:

SbPi = S/n + SbPav - Q​i

( Pi = Pav + 1/[bn] - Qi/[Sb] 

( Pi = Pav +  [1/n - Qi/S]/b

This gives total revenue (TR): 

TR = Pi( Qi = PavQi + Qi( [1/n - Qi/S]/b

and just take the derivative with respect to Qi to get Marginal Revenue (MR):

MR = d[PiQi]/dQi  = Pav + [1/n - Qi/S]/b - Qi/[bS]

(  MR  =Pav +1/[nb]- 2Qi/[bS]
Now find MCi
MCi = dC(Qi)/dQi = c

So firm i’s profits are maximized when 

MR = MC

Pav + 1/[nb] - 2Qi/[bS]  = c.

Now impose symmetry:

this gives 

Qi=S/n

and 

Pi=Pav 

(we'll just start calling it P).  This gives

P+1/[nb] - 2/[bn] = c

collecting terms gives

P-1/[nb] = c

and rearranging gives

P = c + 1/[bn];

this is the profit maximizing price charged by all firms.

Notice that the above equation gives the profit maximizing price as a function of the number of firms operating (n). This gives a downward sloping curve in (n, $) space.  Call it the maximum profit (PP) curve: 
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Note that the more firms there are operating, the lower is the (average) price  

( competition drives price reductions

3) Find number of firms supported by industry in long run.

This occurs at intersection of AC and PP (max. profits) curves, since they indicate that the profit-maximizing price equals AC.  That ensures zero profits.

So equilibrium price and number of firms occurs at the intersection of the AC and PP curves.  Figure 6.3
(Remember, we assume free entry and exit)

Keep in mind that n1 is therefore the equilibrium number of firms, and p1 the equilibrium unit price given market size S.

There is a long numerical example on pp. 132-3.  This is for students to review on their own.

TRADE

Trade generates access to larger markets for domestic consumers, but also increases competition in domestic markets.

So we can proxy effect of opening to trade by examining effect on n and P of an increase in market size S.

Questions to keep in mind: 

1.  Does n rise proportionately with S?  

2.  Does P rise/fall?

An increase in S rotates clockwise the AC curve for industry:

Figure 6-4

Note that an increase in S has no effect on MR=MC relationship (curve PP).

See equilibrium number of firms rises, per unit price charged by each falls.

Are consumers better off?  

Yes, through two channels:

· more variety

· each good costs less.

Question – does opening to trade drive some firms out of business?

Check:

Suppose S2=S(, with ( > 1.

Is n2 greater or less than (n1?
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At P1, c+n1F/S = c+
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and so n1 = 
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[image: image7.wmf]= n1( > n2 and so variety rises less than proportionately with market size.

So if trade was between two identical countries then 

S2 = 2S.

Get n1<n2<2n1 firms operating in trading equilibrium.

Consumers in each country better off – more variety, prices lower.

Fewer firms operating in each country.

Intuition from gains to trade: more consumers means more people to share fixed costs F  for each variety produced.

Would there be opposition to opening to trade?  Well, some firms in each country would go out of business, so some business owners might protest.

___________________________________________

What does this model suggest about the pattern of trade?

Definitions:

Inter-industry trade:  countries exchange goods that are produced by different industries (different technologies or factor intensities), ex. food for manufactures

Intra-industry trade: countries exchange goods produced using similar factor intensities or technologies, ex. manufactures for manufactures 

Prediction from Monopolistic Competition model:  

We should see intra-industry trade in markets for which goods are differentiated.

Problem:  model doesn’t predict who will produce what.
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Could combine endowment based and imperfect competition models to explain some fraction of trade:
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Importance of Intra-industry trade
Should expect to see more intra-industry trade in goods with high set-up costs (heavy manufactures)

and should see it as larger fraction of trade between countries with similar technologies and relative factor endowments.

Define index   Ii  = 
1 -   |exports - imports|
        exports + imports

(higher value of Ii indicates more intraindustry trade in sector i)

With only inter-industry trade, would get I=0 for all industries.

Table 6-3 – Indexes of Intra-industry Trade for U.S. Industries (1993)
	Inorganic chemicals
	0.99

	Power-generating machinery
	0.97

	Electrical machinery
	0.96

	Organic chemicals
	0.91

	Medical and pharmaceutical
	0.86

	Office machinery
	0.81

	Telecommunications equipment
	0.69

	Road vehicles
	0.65

	Iron and steel
	0.43

	Clothing and apparel
	0.27

	Footwear
	0.00


So intraindustry trade produces benefits over and above those from comparative advantage (larger markets).  There is higher productivity, lower costs, and more choice.

There are few (if any)  income distribution effects with monopolistic competition model.

There are examples of benefits in Europe from the EEC and to Canada from the North American Auto Pact (pp. 140-1). 

Dumping Model

Dumping involves price discrimination.  Given that home demand for home products is usually stronger, firms have more monopoly power at home and act more as price takers abroad.

Definitions:

(Permanent) Dumping: pricing practice in which a firm continually charges a lower price for exported goods than it does for the same goods sold domestically. (p.141)

Prerequisites for permanent dumping to occur: 

· segmented markets (no re-exports)

· imperfectly competitive output markets 

“Dumping is widely regarded as an unfair practice in international trade.  There is no good economic justification for regarding dumping as particularly harmful…” (p.144)

Different kinds of dumping that may justify protection:

Predatory dumping: a foreign firm sells at a low price until home producers are driven out of the market.  

(Then Foreign raises price and likely that eventually Home firms re-enter market – but in meantime there are costs of resource relocation).  

( Protection justifiable.

Sporadic dumping: when a foreign producer (or government) has a temporary surplus of a good – exports the excess for whatever the market will bear.

(adds risk to operating in the import competing sector and short-run resource relocation costs.)

(temporary protection justified, long-run protection is not.

 Look at a case of permanent dumping

Model
· Single monopoly firm producing for both Home market and Foreign market.

· Has increasing marginal cost.

· Faces downward sloping demand curve in Home market.

· Faces flat demand curve in Foreign market.

Figure  6-8

We assume that sales are infinitely price-elastic for the exporter’s goods in the other country.  

Explain the chart.  Note the implicit assumption that there is increasing marginal cost.

The Monopolist charges higher price to Home consumers than to Foreign consumers, because the Home market consumers have lower elasticity of demand.  

This means that demand from Home consumers is less sensitive to changes in prices.

In general, firms will “dump” if they perceive a higher (demand) elasticity on export sales than on domestic sales (p.144).  Essentially, this is just price-discrimination, not necessarily a bad thing.
Reciprocal dumping

Assume two monopolies, one Home and one Foreign, for the same product and with the same marginal cost, as well as some positive transportation costs.  Without trade, each monopoly is uncontested.

However, with dumping, it is possible to get “reciprocal dumping.”  Each firm raids the other’s market, since it doesn’t have to lower the price of the other sales in its own market to do so.  This assumes the same infinite price-elasticity in the non-local market.  

An example with Cournot competition is provided in separate notes.  

It is unclear whether this trade is socially desirable.  We get some beneficial competition, but at the cost of wasteful transportation.

Examples of External Economies of Scale

3 reasons why a cluster of firms may be more efficient than an individual firm in isolation:

1. specialized suppliers

2. labor market pooling

3. knowledge spillovers

_______________________________________________

Specialized suppliers:

· An industry may require specialized inputs for production.  

· Concentration of industries in one region/country can reduce either shipping costs or the frequency of set-up costs incurred (and necessary to produce intermediate goods).

· Thus larger industry size (within some geographical zone) may generate cost savings, even though individual firms producing the final good may be arbitrarily small.

· Text gives example of super-conductor industry in Silicon Valley.

Labor Market Pooling:

If two industries draw workers from a single pool, and have stochastic needs for workers, then the industries can benefit from setting up near one another.  This way, if one industry suffers a lag in demand for its output, the workers it does not need are available for employment in the other industry.  So long as the boom and bust periods for the two industries are not correlated, then everyone will gain from "agglomeration" of industries and workers in a single region.  It will prevent workers from having to incur moving costs every time the boom/bust cycles of the different industries don't coincide.

Example on p. 147

Knowledge Spillovers
· Different ways to gain knowledge: R&D, reverse engineer, “informal exchange.”  

· The last of these is cheap and fairly efficient.

· Is easier now with internet, but interpersonal contact still superior.  

​

Effects of External Returns to Scale on Trade

External returns to scale can generate downward-sloped supply curves:

Fig. 6-9

In this example, Thailand would be lowest cost producer of quantity Q1 (cheaper labor).

But if Switzerland is operating first, then if Swiss AC is less than Thailand’s entry price (C0), no Thai firm has incentive to start business on its own.

( History matters  (Path-dependence)

Can trade make a country worse off?

Yes it can whenever there is an externality or non-convexity.

The non-convexity here is the External Returns to Scale, the externality is that individual firms do not internalize benefit to whole industry of own actions.

Example:

Fig. 6-10

If Thailand had stayed closed to trade, it’s own watch industry would be stimulated to produce.  Thailand would face cheaper prices for watches.

But if Thailand was always open to trade with Switzerland, Thai watch industry never develops – Thai consumers pay P1 for watches (>P2)

Is autarky better then?

No – better to remain open to trade and then subsidize first Thai watch firms once Thai technology catches up to/exceeds Swiss technology.

Dynamic Increasing Returns

There is typically a learning curve – you get better at something when you’ve done it for a while.  

Figure 6-11

Can lead to infant-industry protection story.

1st-mover advantage makes entry harder.

However, there are countervailing forces: industrial espionage, knowledge spillovers.

Also, if L and L* are expected to converge over time, then a forward-looking foreign country would start production.  
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assumes manufactures requires lots of capital.
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