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The Leontief Test – 1953   

• First test: Leontief used 1947 data for US (since US was capital-
abundant, it was expected that US would export capital-intensive 
goods). 

 

• Since data on factor intensity of imports was not available, Leontief 
used data on import substitutes (the US-produced versions of the 
import goods). 

 

• One million dollars’ worth of typical exportable and importable 
bundles in 1947.  

 

• Empirical results showed the opposite of what was expected (US 
exports were more labour-intensive than US import substitutes) - 
known as Leontief paradox. 



Domestic capital and labour requirements per million  dollars of US 

exports and of competitive replacements  

(of  average 1947 composition) 

Capital (USD, in 

1947 prices) 
Labour (man-years) K/L 

Exports 2,550,780 182.313 13,991 

Import 

replacements 
3,091,339 170.004 18,184 



   
• The  second Leontief test - 1956.  

 

• In 1947 most of world’s economies were still in a 
highly disrupted state (further test reduced the 
magnitude of the paradox – the 1951 US trade 
data, US imports were 6% more capital-
intensive). 

 

• Robert Baldwin (1971) used the 1962 US trade 
data – US imports were 27% more capital-
intensive  than US exports. 

 



Trade patterns of other countries 

• Tatemoto and Ichimura (1959) studied Japan’s trade patterns and 

discovered  another paradox. Japan was a labour-abundant  country, 

but exported  capital-intensive goods and imported labour-intensive 

goods. Japan’s overall trade pattern was inconsistent with HO.  

     For the US-Japan  trade, the trade pattern was consistent with HO 

prediction. Japan-LDC, consistent.  

 

•  Bharawaj (1962) – India’s exports were labour-intensive, 

consistent. (Indian exports to the US were capital-intensive).  

• Hong (1975) – Korea’s trade pattern (1966-72), consistent. 

• Bowen, Leamer, Sveinkauskas (1987) – 27 countries (1967), 

inconsistent with HO 



Explaining the paradox 

1. Serious mistakes or inaccuracies were made 

in passing from the theoretical formulation to 

its empirical testing. 

 

2. One or more of the basic assumptions are not 

fulfilled in reality. 



Explaining the paradox (1) 

• Leontief - American workers may be more 

efficient than foreign workers. The United 

States – labour abundant country.  

• One man-year of American labour =three man-

years of foreign labour. 

 

• Human capital – US exports are intensive in 

human capital. 

 

 

 

 

 

 



Explaining the paradox (1) 

• Natural resources – US imports are intensive in natural 
resources – Vanek (1959). 

• Leontief may have oversimplified the production 
functions and failed to recognize the endowments of 
natural resources.  

• With two factors of production, the HO model does not 
predict much. This is because the notion of abundance 
and intensity must be redefined. 

• Example – oil extractive industry (US – Saudi Arabia) 

• US imports intensive in natural resources; exports 
intensive in capital and labour relative to natural 
resources. 

 

 



Explaining the paradox (1) 

• In reality trade balances are not in equilibrium 

and paradoxical empirical results can be due to 

the non-verification of this condition.  

• Cas and Choi (1984) - under the balance-of-

trade equilibrium US exports were more 

capital intensive. 

 



Explaining the paradox (2) 

• A capital abundant country need not export the 

capital-intensive goods if it tastes are strongly 

biased toward capital-intensive goods.  

 

• The Leontief paradox can be explained if the 

US had a strong consumption bias toward the 

capital-intensive goods. 

 

 

 

 

 



Explaining the paradox (2) 

• Factor-intensity reversal – suppose that a good  is capital 
intensive in one country but labour-intensive in another, 
then the H-O theorem is violated in one country.   

    

    Example:  Agriculture is labour-intensive in India but 
capital intensive in US. 

 If the US imports agricultural products, then the Leontief 
paradox  occurs in the US, because a capital abundant 
country is importing the capital intensive product.  

 If the US exports agricultural products, then the Leontief 
paradox occurs in India, because a labour-abundant country, 
India, is importing the labour-intensive goods. 

 



Explaining the paradox (2) 

• Capital mobility 

 

• Wood (1994), North-South trade in 

manufactures. 

• North abundant in skilled labour – South in 

unskilled labour.  

 



Explaining the paradox (2) 

• Role of tastes (the model assumed tastes were identical 
across countries). Large differences in tastes among 
countries can introduce a taste bias that can dominated 
the production bias (consumers in a given country tend 
to consume more  domestically produced goods than 
we would expect). 

 

• Classification of inputs (the original theory used only 
two inputs: capital and labour). Inputs can be classified 
in several ways (human capital, raw materials or natural 
resources, arable farmland, unskilled labour). 

 



Explaining the paradox (2) 

• Technology, productivity and specialization 
(the original theory assumed identical 
technologies across countries - countries 
would export goods that use their abundant 
factors intensively).  

• However, we clearly observe different 
technologies across countries. The theory must 
be amended to take these production process 
differences into account. 



Weaknesses of the H-O theory 

• A large fraction of world trade is that among developed 
countries, rather than that between developed and less 
developed. (H-O would lead to the conclusion that 
developed countries are more likely to trade with 
developing countries (who have very different 
endowments) rather than with each other.)  

 

• It ignores the existence of intra-industry trade. 

 

• A significant percentage of world trade is carried out by 
large corporations - the importance of monopolies and 
oligopolies. 

 



   

Trade with Economies of Scale  

  

Intra-Industry Trade 

  

Theory of Overlapping Demands (Linder, 1961) 

  

Product Life Cycle Theory (Vernon, 1966) 

  

Gravity Model 

 



 

Economies of Scale 
Key notions: Increasing returns to scale, decreasing average costs 

 

• Returns to scale refers to the way that output 
changes as we change the scale of production. If 
we scale all inputs up by some amount t and 
output scales up by more that t we have 
increasing returns to scale. 

 

• If technology exhibits increasing returns to scale, 
then the costs will increase less than linearly with 
respect to output, so average costs of production 
will tend to fall.  



 

Economies of scale - production exhibits increasing 

returns to scale. 

 
• Internal economies of scale occur when the firm’s 

average costs fall as the firm’s output rises (large fixed 
costs that can be spread over all the firm’s output). 

 

• External economies of scale occur when the firm’s 
average costs fall as the industry’s output rises.  

• For example, when the output of the computer industry 
rises, computer firm’s costs fall because the industry 
becomes large enough to support a pool of skilled 
labour. 



Graphical illustration 



   
• Implication of economies of scale -  creation additional 

incentive for production specialization.  

 

• Rather than producing a few units of each good that 
domestic consumers want to buy, a country can 
specialize in producing large quantities of a small 
number of goods - in which the industries achieve 
economies of scale - and trade for the remaining goods.  

  

• Economies of scale provide a basis for trade even 
between countries with identical production 
possibilities and tastes. 

 



   
• With internal economies of scale, trade allows  

consumers to consume larger varieties of goods at 
lower prices.  

• Trade helps to increase variety by expanding the 
consuming population for any firm’s product. 

•  Firms in one country specialize in one set of 
varieties, and firms in the other country in another 
set.  

• Each firm achieves economies of scale by 
specializing. 

 



   

• External economies of scale can help to 

explain the observed phenomenon of industrial 

agglomeration - the tendency of firms in an 

industry to cluster geographically  

• Examples: Silicon  Valley, movie industry in 

Hollywood or in Bollywood or in Nollywood, 

financial industry in New York and London.  

 

 

 

 



   

• Increasing returns to scale - firms that produce 

more will have cost advantage over smaller 

producers.  

• The firms that produce the first may be able to 

derive competitors out of business, leaving the 

industry dominated by a few large international 

oligopolies.  

• Technology and strategic behaviour determine 

who gains advantage in the international market. 

 



Intra-Industry Trade 

• Defined as trade in which each country both imports 
and exports products from the same industry. 

  

• Intra-industry trade in homogenous goods or in 
differentiated goods.  

 

• Homogenous (non-differentiated) goods that are most 
likely to be involved in intra-industry trade include 
items that are heavy or for some other reason expensive 
to transport.  

• Transportation cost and geographic location can cause 
intra-industry trade in homogenous goods. 

 



 

Intra-industry trade in homogenous goods.  

 

Country both exports and imports the product because of the greater proximity of 

consumers to the foreign than to domestic producer. 

 



Intra-industry trade in differentiated goods 

Product differentiation is the most obvious 

explanation for intra-industry trade. Consumers 

have a variety of tastes, some best served by 

domestically produced goods and others by 

imports. 

 



Intra-industry trade in differentiated goods 

Intra-industry trade  

 

• in horizontally differentiated products is associated with a specialization 
in varieties (e.g. cars of a similar class and price range) – enables countries 
with similar factor endowments to benefit from economies of scale by 
specialising in “niche” products. 

 

• in vertically differentiated products  is distinguished by quality and price 
(e.g. Italy exports high-quality clothing and imports lower-quality clothing) 
– may reflect different factor endowments, particular skills of the 
workforce or high fixed research and development costs. 

 

• due to vertical specialisation of production -  trade in similar goods at 
different stages of production –  may be driven by comparative advantage, 
for example to use cheap unskilled labour for assembly purposes or 
specialised personnel for research and development. 



The Measurement of Intra-Industry Trade 

  



The Grubel-Lloyd index  

The index takes the minimum value of zero 

when there are no products in the same class that 

are both imported and exported, and the 

maximum value of 100 when all trade is intra-

industry. 

 



Example 1.  (IIT – Grubel-Lloyd index) 

Export Import Intra-industry 

Trade Index 

100 0 0 

0 100 0 

100 100 1 

100 50 0.67 

300 150 0.67 

450 50 0.2 



   

  



   
• The extent of intra-industry trade is typically 

much higher across categories of 
manufactured goods than it is across trade in 
non-manufactured goods, and highest for the 
more sophisticated manufactured products 
such as chemicals, machinery and transport 
equipment, electrical equipment and 
electronics.  

  

 



   
• Intra-industry trade indexes tend to be higher 

for industrialized countries than for developing 
ones. 

 

• Export and import similar products reflect  a 
complexity of international division of labour. 

 

• Intra-industry trade comprises a significant 
share of world trade. 



Theory of Overlapping Demands 
Linder, Stefan B. (1961), Essay on Trade and Transformation, New York: John Wiley&Sons 

• The H-O theory is a theory of trade based upon supply: 
trade takes place because of differences in the supply 
factors such as capital, labour. It centres on expected 
trade patterns when countries have different capacities 
for productions, but similar tastes.  

  

• Linder  noticed that some trade (especially in consumer 
goods) has little to do with supply and is based upon 
demand. He  suggested that similarities in demand 
between two countries can form a basis for trade, 
especially for manufactured goods. 

  



Theory of Overlapping Demands 
 

• The Linder hypothesis states that demand 

plays more important role than comparative 

advantage as a determinant of trade.  

• Countries which share similar demands will be 

more likely to trade.   

• Linder’s theory can be used to explain trade 

between countries with similar per capita 

income. 



Theory of overlapping demands 

• Demand oriented, for manufactured goods only. 

 

• Countries with different per capita income demand for different 
goods. 

 

• The quality of the good that consumers in specific country demand 
depends primarily on their income  (consumer with higher incomes 
tend to demand goods of higher quality). 

 

• Firms typically produce goods for which domestic demand exists. 

 

• Similarities in overall demand plus variations in individual tastes. 

 



Theory of overlapping demands 

• Let consider three countries I, II, III (I is the poorest and III the richest) and 

7 goods (ranked in terms of degree of sophistication, A is the lowest) 

 

 

 
 

 

* -  a  good for which there  is local demand and thus the good that will be produced 

under autarky. 

• Country I demands for goods A-D, country II for C-F, and country III for E-G. 

• Goods C and  D can be traded between countries I and II, and goods E and F 

between countries II and III. 

 

 

 

Country A      B      C      D      E     F     G 

I 

II 

III 

*       *       *      *    

                  *      *       *      * 

                                   *      *      *   



   
• Linder’s theory suggests that rich countries, with similar 

income levels and factor endowments, might actually trade  
similar products with each other based upon similar types of 
demands and differences in tastes and preferences. 

 

• For example: Germany, Sweden and Japan all have high 
income levels and consumers who can afford to purchase 
luxury cars.  

 

• Tests of Linder theory have shown it to be a good predictor 
of trade – but it can’t predict patterns, nor volumes. 



Product Life Cycle Theory 
Vernon, Raymond (1966), International Investment and International Trade in the 

Product Cycle, Quarterly Journal of Economics, 80(2), pp 190-207.  

• Product life cycle theory tries to explain the 

change in  patterns of trade of a product over 

time as a product is developed. 

 

• Timing of innovation; the effects of scale 

economies. 

 



Product Life Cycle Theory - assumptions 

• Technological innovation and new-product 
development tend to occur in major industrialized 
economies, because of  

 

- relatively high level of R&D expenditures;  

- highly educated and skilled workforce;  

- high demand for labour-saving;  

- high demand for luxurious products; 

- more developed consumer’s markets (actual production 
needs to be located close to consumers so they can 
provide feedback on its refinement). 

 



Product Life Cycle Theory - assumptions 

• Each product moves through its life cycle 

(theory divides the life of a product into three 

stages). 

 

New Product Stage 

Maturing  Product Stage 

Standarized Product Stage 

 

 



Stages of Product Development - New Product Stage  

• A new product is developed in the advanced country. 

 

• The domestic firm owns the technology - production occurs in the 
firm’s home country. 

 

• The firm perfects the product - production accelerates, first for the 
domestic market and then for export. 

 

• The may be demand for this product in other developed countries. 

 

• Only a few producers  - oligopolists. 

 

• Production of the product in other developed countries is low 
(nearly zero) at an early stage. 



Stages of Product Development - Maturing  Product Stage 

• Some standarization of the product. 

 

• Economies of scale (perhaps mass production). 

 

• Demand in other developed countries grows. 

 

• The innovating  firm may find it profitable to license its technology to firms abroad.  

 

• Technology transfer partly through foreign direct investment. 

 

• Production in other developed countries grows. 

 

• Demand in less developed countries rises. 

 

• Export from other developed countries to the inventor country possible. 



Stages of Product Development - Standarized Product Stage 

• Product highly standarized.  

 

• Many producers in the world. 

 

• Technology widespread, mass production possible. 

 

• Production may relocate to other countries with lower costs of production (labour 
cost important in deciding the competitiveness of a product). 

 

• Large production in less developed countries. 

 

• Imports rather than domestic production begin to serve the domestic market of the 
innovating country (domestic consumption of the good may continue, imports 
satisfy that consumption). 

 

• The technology diffused completely. Finally, the product completes its cycle. 



   
• Primary implication - as the product moves through its life 

cycle the geographical location of production will change 
(possible explanation of shifts in international trade) 

  

• Multinational corporations: 

 

• produce high tech products at home when products are 
human capital intensive;  

• export products to the other wealthy (human capital 
abundant) countries;  

• import products when products have become standarized, 
which means that products intensively use semi-skilled 
labour rather than skilled  labour. 



Graphical illustration 



There are two basic explanation of international trade  

• Comparative advantage – countries trade to 

take advantage of their differences  

• Increasing returns –  countries trade to take 

advantage of  advantages of specializations, 

which  allows large-scale production    

 

 

 



   

• Before World War I – trade fitted the comparative 
paradigm very well. For example GB – exports of 
manufactured good, imports of raw materials. Trade 
with primary-product exporters that had much higher 
land-labour ratios.   

• After World War II –  trade between similar countries 
(as a result of liberalization agreements) and in similar 
goods (intra-industry trade). Specialization  due to 
increasing returns 

• Trade liberalization in developing countries, trade 
between very different  countries. External economies 
of scale 

 

 



      

• Qiaotou – Capital of Buttons and Zips, 60 per 

cent of the world’s buttons production, 80 per 

cent of the world’s zippers (15 billion buttons, 

200 million metres of zippers a year) 

 

• Wenzhou – the World’s Lighters Kingdom – 

90% of the world’s cigarette lighters  



The Gravity Model 

• Tinbergen, Jan (1962), Shaping the World 
Economy: Suggestions for an International 
Economic Policy, New York: The Twentieth 
Century Fund. 

 

• Anderson, James E. (1979), A Theoretical  
Foundation for the Gravity Equation, 
American Economic Review, 69(1), pp 106-
116. 

 



   



    
• In the 1860s, H. Carey first applied Newtonian 

physics to the study of human behaviour, and 

so-called „gravity equation” has since been 

widely used in the social sciences. 

 

• The gravity model of international  trade was 

developed by Tinbergen (formally derived by 

Anderson). 

 



   



   
• The amount of trade between countries is assumed to be 

increasing in their sizes, as measured by their national 
incomes, and decreasing in the distance between their 
economic centres. 

 

Distance  proxies for the 

 

- transport costs (for perishable  goods the probability of 
surviving intact is a decreasing function of time in transit); 

- synchronization costs (when factories combine multiple 
inputs in the production process, they need inputs to arrive in 
time or bottlenecks emerge); 



   
Distance  proxies for the 

 

- communication costs (possibilities of personal contacts 
between managers, customers); 

- transaction costs (distance may be correlated with the 
costs of searching for trading opportunities and the 
establishment of trust between potential trading partners); 

- cultural distance (cultural differences can impede trade 
in many ways such as inhibiting communication, 
generating misunderstandings, clashes in negotiation 
styles). 



   
The gravity model of trade has been used widely 

as a baseline model for estimating the impact of 

a variety of policy issues, including regional 

trading groups, currency unions, political blocs, 

patent rights, and various trade distortions. 

 


