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ECON 4415 International trade 
 
Notes for lecture 4, 10 February 2004 
 
Arne Melchior, NUPI 
 
Inter-industry versus intra-industry trade (IIT)  
 
§ HOS: Predicts more trade between unequal countries 
§ But: There is more trade between rich countries that are similar in 

terms of factor endowments 
§ A lot of trade is two-way trade within the same industrial sectors (intra-

industry trade, IIT) 
 

Standard measure of IIT: The Grubel-Lloyd index 
 
Gi = 2 min (EXPi, IMPi)/ (EXPi+ IMPi) 
 
or  
 
Gi = 1 – |(EXPi- IMPi)|/ (EXPi+ IMPi) 
 
for sector i. A related measure is the net export ratio  
 
Bi = (EXPi- IMPi)/ (EXPi+ IMPi) 
 
since Gi = 1 - |Bi| 
 
(This is sometimes called the Balassa index, but should not be confused with 
the Balassa index of revealed comparative advantage, in which export shares 
are normalised with respect to a sector’s share in world exports.) 
 
An aggregate measure across sectors is obtained by summing the numerators 
and denominators across sectors before the ratio is calculated.  
 
G = 1 – Σi |(EXPi- IMPi)|/ Σi (EXPi+ IMPi) 
 
§ The index can be applied to a country’s trade with all partners, or 

bilaterally. It will normally lower in the latter case. For example, 
assume that Norway exports good X to Germany and imports it from 
France. If IIT is calculated for Norway’s total trade in X (with all 
partners), trade with Germany and France would, taken together, 
represent intra-industry trade, whereas in bilateral IIT measures it 
would not. 

§ The index depends on the level of aggregation on which sectors are 
measured. It will be higher, the lower the number of sectors is. The 
reason it similar to the one illustrated with respect to bilateral versus 
total trade (replace France and Germany with e.g. trousers and shirts in 
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the example). Hence with 1000 sectors, it is much lower than with 10 
sectors. Example: 

 
Australia’s share of IIT in total trade, according to aggregation level 
(Chipman 1992)1 
 1 2 3 5 7 
IIT share 0.429 0.259 0.202 0.149 0.062 
 
§ An issue is therefore what kind of sectoral division that is appropriate. 

The systems for classifying trade (HS- the harmonised system, SITC – 
Standard International Trade Classification or NACE (the EU system) 
has different levels, e.g. from 1 to 8 digits for HS. Typically, IIT is 
measured at 3-digit SITC (around 150 sectors) or even more 
disaggregated (e.g. 4-digit HS with more than 1000 sectors). 

§ An early critique from HOS-supporters was that measured IIT was due 
to mis-classification and that it would disappear at very disaggregated 
levels. But IIT persists even with a very disaggregated sector 
classification (the example above is not representative, since Australia 
has low IIT). And it does not seem reasonable to consider every single 
good at a very disaggregated level as a “sector”. 

 
Some stylised facts on IIT: 
§ It varies across sectors, and is higher for skill-intensive sectors.  
§ It is higher in the trade of rich countries, and between rich countries.  
§ It is higher between countries at similar income levels. 
§ It is higher between large countries. 
§ It falls with the distance between countries. 
§ For many EU countries, more than 60% of trade is IIT. 
§ Norway has low IIT, around 1/3 (based on 4-digit HS). 
§ It is not positively correlated with measures of economies of scale in 

production (some results show a negative correlation). 
§ Oligopoly/concentration: Mixed results as to whether IIT is higher in 

sectors with high concentration. 
 
Explanations of IIT: A menu 
 
In contradiction with HOS? Not necessarily. Example by Chipman (1992): 
If countries are almost similar, and the two goods are almost similar, there 
will be high trade. Example, see “Lerner” diagram: 

                                                 
1 John S. Chipman: Intra-Industry Trade, Factor Proportions and Aggregation, in Neuefeind and Riezman: 
Economic Theory and International Trade, Springer Verlag 1992. 
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The K/L rays describe the “cone of diversification” in which FPE (factor price 
equalisation) may occur. If K/L ratios are as in the diagram, the two countries 
will be completely specialised in each good, respectively. If they were 
otherwise symmetrical and of equal size, 50% of production would be 
exported. If the isoquants and the factor rays move together toward the 45% 
line, the same would apply. If the goods are “almost identical” (and classified 
similarly in trade statistics), there would be 100% IIT. If we start from a 
situation where countries are similar, but A, B technologies are different (i.e. 
the factor rays were closer to the 45% line in the diagram), the countries would 
be diversified with less trade. But if the two goods then become more similar 
in K/L requirements, IIT could increase. Chipman also constructs a 3-good, 3-
country example (using numerical simulations) where two goods and two 
countries are “almost similar” and shows that there will be much IIT for the 
similar goods and countries. 
 
The oligopoly explanation of IIT 
 
Illustration with two identical countries, partial equilibrium, one homogeneous 
good, constant marginal costs, one firm in each country, Cournot competition. 
Due to constant marginal costs, we may look at one country only: 
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Due to Cournot duopoly, price is above marginal costs. Without tariffs, the 
domestic and import share will be identical. With a tariff, as in the diagram, the 
foreign firm will behave “less aggressively” under Cournot (due to its higher 
total cost including the tariff). Hence the import share is below half (RS/OR). 
With similar exports to the other country, there will be 100% IIT in the sector. 
So even with homogeneous goods, IIT may occur under oligopoly. 
 The volume IIT in the oligopoly case depends on whether there is free 
entry or not. If there are many firms in Cournot, the elasticity of sales in a 
market with respect to cost differences increases. Hence in our example with a 
tariff, the market share of foreign firms would be relatively lower with many 
firms. In the duopoly case, there is not very aggressive competition, and the 
“high-cost firm” (in this case the foreign firm that faces a tariff), can maintain 
a relatively high market share. The qualitative difference between models with 
oligopoly and monopolistic competition generally depends on whether there is 
free entry or not in the oligopoly case. With free entry, oligopoly models 
frequently give results that are qualitatively similar to those obtained with 
monopolistic competition. 
 
(Note on welfare: If the country illustrated in the diagram formerly had a 
monopoly, with a higher price, it could gain from trade, but this will not 
necessarily be the case, it depends on the change in profits. With oligopoly 
without free entry, the distribution of profits is a new aspect that determines 
the welfare effects of trade. From the diagram it is seen that the tariff is “taxing 
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away” profits from the foreign firm. On the other hand, this could also apply to 
the exports to the other market, if a similar tariff applies there.) 
 
Other explanations (except monopolistic competition, which we shall revert 
to): 
 
“Armington approach”: Nationally differentiated goods. Used for modelling 
purposes (general equilibrium numerical models), but limited (but some) 
empirical relevance (example: French and Norwegian cheese). Special case of: 
 
“Ricardian” theories: Non-identical production functions, limited transfer of 
technology. For example, if there is learning in the production of different 
varieties (e.g. the French and Norwegian cheeses) and the aquired technology 
cannot be transferred, countries may exchange different varieties.  

Related case: “Product cycle theories”   presented by Vernon 1966 
and later formalised by e.g. Krugman. According to this, there is diffusion of 
technology over time, combined with standardisation of products. Example: 
Radios, first produced in e.g. the US (only exports/ net trade), next in many 
high-income countries (possibly with high IIT), then in low-cost countries 
(little IIT). This may produce an inverse U curve for IIT share over time. The 
extent of IIT in the second stage depends on limited technology transfer, so 
that each country produces different varieties.  
 
Theories based on vertical differentiation: Low-quality and high-quality 
goods within same sector. Production and demand may vary across countries 
due to factor endowments, demand differences. Typically, rich and poor 
countries may exchange high/low-quality goods. Some recent empirical work: 
Vertical IIT is more important than “horizontal IIT” (goods without quality 
differentiation). Models:  
- Falvey/Kierzkowski: HOS supply side, vertical differentiation, non-

homothetic demand. High-quality goods are capital-intensive. 
- Flam/Helpman: Differentiated labour/ non-homothetic demand. Highly 

skilled workers have high wages and produce high-quality goods. 
 
Other explanations of empirical but not necessarily theoretical significance: 
Border trade, seasonal trade leads to IIT. 
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Scale economies and horizontal product differentiation as 
explanation of IIT 
 
Much applied in modern trade theory and economic geography. Empirically: 
Not so clear that this is most important.  
 
Basic idea:  
- Products varieties are different, and the demand function defines how 

utility depends on the consumption of different varieties.  
- If there are economies of scale in production, countries cannot produce all 

varieties themselves. 
- By trade, consumers can get access to more varieties, and production costs 

may be lower because of scale economies. Hence gains from trade may, 
depending on the utility function applied, come from increased diversity.  

 
Theory origin: 
- Monopolistic competition – from Chamberlin around 1930 
- Utility functions – Armington (1969) used the CES function on trade 
- Dixit and Stiglitz (1977) merged the two. Michael Spence also made a 

contribution (strangely enough these seminal contributions were not basic 
arguments behind the Nobel prize). 

- Krugman, Helpman, Dixit, Norman and others applied the model to 
international trade, around 1980. 

- Later: A big “model industry” using the techniques. 
 
Differentiated goods: The Dixit-Stiglitz approach 
 
A basic feature of the Dixit-Stiglitz approach is the use of a sub-utility function 
or quantity index for the differentiated good that is of the CES type: 
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where xi is the consumption of an individual variety, i=1,..,n, there are n 
varieties. σ is the elasticity of substitution. The reason that we assume σ>1 is 
to make sense of monopolistic competition. In the case with monopolistic 
competition, firms will perceive that σ is also their demand elasticity (to be 
explained later). But if this would be below one, marginal revenue would be 
negative, and firms would have no market power. A high elasticity of 
substitution implies that the varieties are close substitutes. When σ is close to 
one the “taste for variety” is relatively high. 

It can be shown that σ is constant (independent of the consumption 
levels), hence the name CES function. Furthermore, this is also the elasticity of 
substitution between all pairs of varieties xi, xj. Hence all varieties are 
symmetrical in the product space, since any variety is as an equally close 
substitute to any other variety.  

The CES function may equivalently be expressed as  
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where ρ = (σ-1)/σ or σ = 1/(1-ρ). This is sometimes used in the textbooks, and 
the two forms are of course equivalent. Here we shall use the form with σ. 
 By multiplying the consumption of any variety by a constant λ, we see 
that the new sub-utility level will be λX. Hence the CES function is 
homogeneous of degree 1, or homothetic.  
 Another property of the function is illustrated by assuming that all 
goods have equal prices so that they are consumed in equal quantities x. Then 
we will have  
 

nxX 1−= σ

σ

 
 
Now, assume that the quantity x is equal to Z/n, where Z is some given 
quantity. By increasing n, we then consume smaller quantities of each variety, 
but get more varieties. How will this affect utility? We can establish that in this 
case ∂X/∂n>0. Hence utility is increasing in the number of varieties. For this 
reason, the CES function is sometimes called the “love of variety” approach. 
Even if the number of tooth pastes increase from 1000 to 1001, the overall 
utility for the consumers increases. We shall also examine other utility 
functions that do not have this property.  
 Now we are interested in deriving the demand functions for each 
variety xi. In order to do this, the easiest way is choose xi in order to minimise 
costs Σixipi, where pi is the price of each individual variety, for a given level of 
X. We then form the Lagrange expression, and differentiate with respect to the 
xi’s. For two varieties i and j, we obtain from the first-order conditions 
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Rearranging, we have  
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Substituting this into X, we obtain 
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or equivalently 
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Now we calculate total expenditure E = Σ pjxj, using this expression. We then 
obtain: 
 

E = Σj pjxj = X [ ]∑
− −

i ip σ σ1 1

1

 

 
The expression to the right of X we call the price index of X, and we use the 
notation Px,  
 

Px = [ ]∑
− −

i ip σ σ1 1

1

 

 
Px is the minimum cost of buying one unit of the composite good X. Using Px, 
the demand for xj can now be written as  
 
xj = X pj

-σ Px
σ 

 

Since we shall study models where the composite good X is one out of the 
goods consumed in the economy, we now introduce the upper-level utility 
function U relating to X and the second good, which we may call B, with the 
corresponding price PB. We shall here use a Cobb-Douglas utility function 
 
U = XaB1-a   0 < a < 1 
 
We then know that demand for X will be 
 
X = aYPx

-1 
 
where Y is total income (and a=XPx/Y is the budget share of X, which is 
constant when we use Cobb-Douglas functions). Substituting this in the 
compensated demand function for xj, we obtain the uncompensated demand 
function 
 
xj = aY pj

-σ Px
σ-1 

 
Such “two-stage budgeting”, whereby consumers first choose between X and 
B, and later between the varieties of X, is possible because all the varieties xi 
enter X symmetrically. A price change for B will affect consumption of each 
variety similarly. We say that X is separable (for details, see e.g. Deaton and 
Muellbauer, Economics and Consumer Behaviour, 1980). 
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Firm behaviour in the monopolistic competition model 
 
Using the demand function xj, we may express the price elasticity of demand 
for xj as  
 
e = - [σ + (1-σ) pj Px

-1 ∂Px/∂pj ] 

 

With perfect competition, this will be equal to  

e = - [σ + (1-σ) pj
1-σ Px

σ-1 ] 

With imperfect competition, however, the elasticity perceived by the firm will 
be different from this expression. Under monopolistic competition, where we 
normally think there are many firms, the impact of an individual firm on the 
price index Px will be small. Hence we assume that the firm will perceive that 
it faces a demand elasticity equal to σ. Under oligopoly, the perceived 
elasticity will be different, depending on the assumptions we make about firm 
behaviour (e.g. Cournot or Bertrand). In general, Cournot competition will be 
less aggressive than monopolistic competition, and the latter will be less 
aggressive than perfect competition.  

The perceived elasticity is also a measure of the monopoly power of the 
firms. The marginal revenue of the firm is 

   
  MR = pj (1 + 1/e) 

 
while average revenue is simply pi. The ratio of average to marginal revenue is 
therefore 
 
AR/MR = (1 + 1/e)-1 
 
and this may be used as a measure of monopoly power (H&K page 134). The 
larger the value of e is, the smaller is the monopoly power of the firm.  
 As an illustration, consider a firm that has the cost function 
 
Cj = F + cjxj 
 
where F is a fixed cost and ci are (constant) marginal costs. Hence there are 
scale economies in production, with falling average costs. Maximising profits 
 
π j = pjxj - F – cjxj 
 
we obtain the first-order condition  
 
pj (1+ 1/e) = cj  or  pj/cj = (1+ 1/e)-1 
 
So our measure of monopoly power above measures the mark-up of price 
above marginal costs. In the case with monopolistic competition, we have  
e = -σ so we must have 
 
pj = ci σ / (σ-1) 
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In the case when a firm sells to different markets and faces different prices in 
each of them (for example because of trade costs), we would have different 
first order conditions for each market.  
 With monopolistic competition and free entry, profits have to be zero. 
Setting profits equal to zero and using the pricing condition above, we obtain  
 
xj = (ó – 1) F/cj 
 
Multiplying by price on both sides, we obtain the value of output: 
 
xjpj = óF 
 
Hence with monopolistic competition, the value of firm output depends only 
on ó and F. If costs are lower, the quantity of output will increase, but the 
value will remain the same. In the models that we shall examine, this is a major 
simplification: We may treat firm size more or less like a constant. For this 
reason, we do not have to know prices etc. before firm size is determined. 
Later, we shall see that this conclusion also applies when there are trade costs. 

This is the main trick of Dixit-Stiglitz models. Since xjpj can be treated 
as a constant parameter, the model can be solved in stages (recursively). This 
approach therefore greatly simplifies the work with general equilibrium models 
with imperfect competition, and it is a main reason why the Dixit-Stiglitz 
approach has become so widely applied in research in the area. 
 In the following, we shall study different applications of this approach: 
1) First, we let ci be endogenous and determined by factor prices, as in the 

HOS model. To use the terminology from lectures 2-3; we replace sector A 
with a “sector X” that has the properties above, and monopolistic 
competition. This gives a model in which net trade is determined just like 
in the HOS model, but in addition there is intra-industry trade in 
differentiated goods. We call this the “Dixit-Norman model”, given that it 
was formulated in Dixit and Norman (1980). It is also extensively treated 
in Helpman and Krugman (1985), Chapters 6-9. 

2) In a second application, we treat ci as exogenous and introduce trade 
barriers in the model. This leads to the result that market size matters for 
the number of firms in a country: A large country will have a competitive 
advantage in the X sector due to its large home market. We shall call this 
the “home market effect” model, or the “Krugman model” because it was 
introduced by Krugman (1980) (see reading list). In this model, market 
access has an independent impact on industrial structure. 

3) Finally, we shall illustrate the outcome when (1) and (2) are combined; i.e. 
a HOS-type model with an X sector and with trade costs in that sector. 
Then net trade is driven by factor endowments and market size. We name 
this the “Markusen-Venables” model, from Markusen and Venables (2000) 
(see reading list).  

Given that limited time is available, a full analytical treatment will be given for 
(2), while (1) and (3) will be covered mainly graphically.  
 
 


