ECON 4415 International trade

The “home market effect” – seminar note

3 May 2004, Arne Melchior

This note gives a compact presentation of the “home market effect” model. The material is also contained in lecture note 5, but this sums up the “home market effect model” in a more compact way. 

1. Model assumptions

Assumptions:

· Two countries i and j

· One factor of production, labour, endowments Li and Lj. 

Two sectors: 

· Sector B: Perfect competition, constant returns to scale. One unit of L used to produce one unit of B. No trade costs. Assumption: B is produced in both countries. Then, with free trade, the price of B must be equal in both countries. We use B as “numeraire” good and set pB=1. 

· Sector X: Aggregate of differentiated goods. Each firm produces a distinct variety. xii=quantity sold by firm in country i in the home market. xij=quantity sold by firm in country i in the export market. There are ni firms in country i, and nj in country j.

· A crucial assumption in the following is that both countries are diversified; i.e. they produce X as well as B. Given that one unit of L is used to produce one unit of B, the wage must then be equal to pB=1. Hence total income in the economy must be Li in country i, and Lj in country j. Non-diversification is necessary for factor price equalisation to occur.

Demand structure: “Two-stage” utility maximization, with Cobb-Douglas utility at the first stage (choosing between B and X), and CES at the second stage (choosing between varieties of X).

Cobb-Douglas utility function for B and X. In country i: 

(1) Ui=XiaCBi1-a 

where CBi is the consumption of B in country i. So the budget share in consumption must be a for the X good, and 1-a for B. Hence we have, with Li=income and Pxi=price index for X goods

(2a) XiPxi=aLi  or equivalently Xi=aLi  Pxi-1
and 

(2b) CBi=(1-a)Li 

(since pB=1).

“Iceberg trade costs” in sector X: A proportion of the exported goods “melt away” in transportation. We use an asterisk to denote the quantities that arrive to the consumers, and the “real price” paid by consumers. Hence we have

xij*=xij/t 

where t>1 is the trade cost. The producers receive the price pij, but the “real price” pij* paid by consumers must be higher, since they receive less goods. Hence we have:

pij*=pij t

The sub-utility function X is a CES aggregate, with consumed quantities (with asterisks) for imported goods. For country i: 
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( > 1, i,j=h,f

The utility function is assumed to be the same in both countries, so ( is the elasticity of substitution between any pair of x varieties in both markets. Corresponding to Xi, we have the price index
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The demand functions for individual varieties in country i are 

  (5a) xii = aLi pii-( Pxi(-1
for the sale of a firm in country i in the home market, and 

(5b) xji* = aLi (pji*)-( Pxi(-1
for its imported varieties. Note that for home-produced goods, nothing “melts away” so we do not need asterisks. 

Now replacing xji and pji in (5b) with the producer-side equivalents, we have 

xji/t = aLi (pji t)-( Pxi(-1
which gives

(5c) xji = aLi pji-(  t1-σPxi(-1
In order to obtain xij, we just change the subscripts i and j. 


Introducing scale economies, we assume that firms in both countries have the following total cost functions. In country i:

(6) Cxi = f + c (xii + xij)

where c are constant marginal costs, and f is a fixed production cost. Profits for an individual firm in country i are then (using producer-side equivalents for the x’s and p’s):

(7) (i = pii xii + pij xij – f –  c (xii + xij)

2. Deriving prices and the total output quantity of firms

If we maximise profits separately for xii and xij, we obtain the same first-order conditions; which implies pii=pij. So we can write, using pi for this common price and xi= xii + xij for the firm’s produced quantity:

(7a) (i = pi xi – f – cxi 

Maximising with respect to xi gives:

(8) ((i/(xi = pi (1 + 1/e) – c = 0

Here e is the “perceived elasticity of demand”, which – as explained in lecture 4 – is equal to -( in the Dixit-Stiglitz approach to monopolistic competition. So we have 

(8a) ((i/(xi = pi (1 – 1/() – c = 0

This gives first-order conditions of the form

(9) pi = ( c/((-1) 
or equivalently 
pi/ c = (/((-1)

The price is a mark-up on marginal costs, depending on the elasticity of substitution. With (=50 the mark-up would be 2%, but with (=3 it would be 50%. So when ( becomes large, we approach perfect competition. The market power of the firms is obtained from the consumers’ wish to consume their particular product variety. So when consumers easily shift between varieties (( is large), there is little monopoly power. 


Now observe that pi is a function of parameters that are the same for firms in country j. Hence we must have pi=pj, and we use p for this common producer price. Observe that for imported goods, the real price paid by consumers is pt. 


With Chamberlin-type monopolistic competition, we assume that there is free entry of firms that drives profits to zero. Setting profits (7a) equal to zero, and using the solution for p (9) as well, we obtain:

(10) xi = (( - 1) f /c

Again, this must apply to firms in country j as well, so we may write x=xi=xj for the common output quantity. Multiplying by p, the value of output will be:

(10a) xp = f ( 

3. Deriving the firms’ sales in each market

Next step is to derive how much firms sell at home and in the foreign market. Dividing (5c) by (5a), we obtain 

(11a) xji/xii= t1-σ
Similarly, we obtain for market j

(11b) xij/xjj= t1-σ
Knowing that xii+xij=x, and xji+xjj=x (sales in both markets must add up to the total quantity produced by the firm), we obtain – using (11) – the equations 

(12a) xii 
      + xjj t1-σ  = x 

(12b) xii t1-σ     + xjj 
= x

Solving for xii and xjj, we obtain

(13a) xii = xjj = x/(1+ t1-σ)
Using (11), we also have 

(13b) xij = xji = x t1-σ /(1+ t1-σ)
Hence firms will sell more than half of their output in the home market (since t1-σ < 1). (This would not apply with more than two countries.)

4. The number of firms and the home market effect

Sales by all firms in each market must add up to total market size for X goods. This is aLi for country i, and aLj in country j. The market-clearing equations are then:

(14a) ni p xii + nj p xji = aLi
(14b) ni p xij + nj p xjj = aLj
The solutions for the number of firms in each country then follow: 

(15a) 
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(15b) 
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Here we have not spelt out x, p and the denominator (where we know the solutions from above), since we can do without that in the following. (Note: If you multiply by tσ-1 in the numerator and denominator, you obtain the expression in Lecture note 5.)


If you, nevertheless, want to spell out the solutions, you will obtain 

(15c) 
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(15d) 
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Production will be positive in both countries only for a limited country size difference. We find this “range of diversification” by setting (15a) and (15b) equal to zero. This gives Li=Lj t1-σ, and Lj=Li t1-σ. We can express this as shares of the total labour force (as in the Helpman-Krugman book) by dividing by Li+Lj. Writing si for the share Li/(Li+Lj), we find (also using sj=1– si) that the diversification range is given by 

(16)  
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For low trade costs (t close to 1), the range of diversification will be very narrow. For high trade costs, it will be wider. This is also the case when the goods are close substitutes (high σ). The intuition is that if the goods are close substitutes, trade barriers “bite harder”, reduce trade and limit the home market effect. 


In order to verify the “home market effect”, we divide ni by nj, and then divide by Lj in the numerator as well as the denominator, to obtain

(17) ni/nj = 
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using the notation L=Li/Lj. Note that within the size range when both countries produce X, the nominator as well as the denominator are positive.

Now it is not surprising that the large country will have the larger number of firms. Of more interest is whether the large country has a disproportionately high share of X production. In order to see this, divide (17) this by L, to obtain 

(18) 
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If this ratio is larger than 1, country i has a disproportionately large share of X production, and if it is smaller than 1, country i has a disproportionately small share. 

By inspection, we see that if L>1, the ratio (18) is larger than 1, and if L<1, the ratio is smaller than 1.
 Hence the larger country has a disproportionately large share of manufacturing production. We can illustrate this in the following diagram, as in Helpman and Krugman page 208. The horizontal axis measures country i’s share of the total labour supply, while the vertical axis measures country i’s share of the total number of manufacturing firms: 
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The home market effect is the reason why the line is steeper than 45% for shares of total labour supply between the minimum and maximum values for si. The curve is drawn for given values of t and (. If t had been lower, the range between minimum and maximum values for si would have been narrower, and the thick curve even steeper. 
How will trade liberalisation affect net trade and production? If we differentiate (17) with respect to t, we find that 

(19) (( ni/nj)/(t < 0 if L>1 


and (( ni/nj)/(t > 0 if L<1

Hence trade liberalisation will amplify the home market effect, by increasing the comparative advantage in X production for the larger country. 

Appendix: Welfare in the “home market effect model”

If we substitute the demand functions CBi=(1-a)Li and Xi=aPxi-1Li into the utility function Ui=XiaCBi1-a, we obtain the indirect utility function

(20) Vi = aa(1-a)1-aLiPxi-a
which is an expression of welfare for the country as a whole. Dividing by Li, we obtain welfare per labour unit, 

(21) vi = Vi/Li = aa(1-a)1-aPxi-a
and we see that welfare is inversely related to the price index for X goods. So the lower price level for X, the higher welfare. (Remember that we have set pB=1, so pB does not matter.) The price index is

(22) Pxi = 
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Taking p outside brackets, we have 

(22a) Pxi = p
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Since welfare is inversely related to Pxi (from (21)), it must be positively related to the bracketed expression. From this expression, you see that

- Welfare is enhanced by more varieties, be it domestic or foreign ones.

· For a constant total number of varieties, welfare is higher if a country has a large share of X production (ni is large) (gains from foreign varieties are reduced due to trade costs).

· For a given allocation of production, welfare is higher if trading costs are low (since t1-( is then larger, t>1, (>1).
Given that the large country has a high share of production, we will therefore find that welfare is higher in the large country. Substituting for the n’s, we obtain: 

(23) Pxi = 
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Hence the large country will have a higher welfare level. Observe also that changes in t will change welfare levels in both countries, without changing the relative difference (the ratio Pxi/Pxj is unaffected by trade costs). 






















� Observe that the numerator and denominator are both positive when both countries produce X.
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