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1. The No-Trade Model Revisited

(a) Countries have identical technologies
(b) Countries have identical relative factor endowments
(c) Constant returns to scale in production
(d) Identical and homogeneous preferences in all countries
(e) No distortions (e.g., imperfect competition, taxes, etc.) 

The Ricardian model drops assumption (a).  

Factor endowments models drop assumption (b) (reinstate (a)).



2. The Heckscher-Ohlin Model 2

Two goods, X and Y
Two factors, L and K
Two countries, h and f

Identical technologies
Constant returns, perfect competition
Identical homogeneous demand

3. Factor Intensities - characteristics of technologies

Definition of factor intensities: If at a given wage rental ratio (w/r), 

(K/L)y > (K/L)x Figure 1

Y is said to be capital intensive and X is labor intensive.



4. Factor Abundance - characteristics of countries 3

If (K/L)h > (K/L)f, where K's and L's refer to total endowments,

country h is said to be capital abundant, f is labor abundant

5. Heckscher-Ohlin Theorem

Each country will export the good using intensity its abundant factor.

Figure 2



Steps in proving the Heckscher-Ohlin theorem 4

1. The slopes of each countries production frontier will reflect its relative
factor endowment (combined with factor intensities).

2. In the absence of trade, each country will have a relatively low price for
the good using intensively its abundant factor.

3. In free trade, each country exports the good using intensively its
abundant factor.

Comparative advantage is indirect.

Differences in relative endowments between countries
+

Differences in relative factor intensities between goods
=

Comparative advantage



Step 2: autarky prices reflect comparative advantage 5

ph > pf:  each country has a relatively low price for the good using
intensively its abundant factor

Figure 3 Figure 4

Step 3: free trade prices must lie between the two autarky prices ratios. 
In free trade, each country exports the good using intensively its
abunant factor.

Figure 5 Figure 6



Income distribution effects of trade 6

The effect of the opening on trade on factor prices and the distribution of
income and gains from trade.

Note that the opening of trade shift production in each country toward the
sector which uses intensively the country’s abundant factor.  

Figure 7

The problem is that, at constant factor prices, the expanding sector is going
to demand factors in different proportions to those being release by the
contracting sector.



7
Relative to the contracting sector, the expanding sector will demand “too

much” of the abundant factor and “too little” of the scarce factor.

Price changes due to the opening of trade  lead to 

Changes in outputs lead to 

Excess demand for the abundant factor, excess supply of the scarce
factor.

Consider the country with the comparative advantage in X.  Trade opens
and the X sector (labor intensive) expands, the Y sector (capital
intensive) contracts.



8
At constant factor prices, Y releases factors in the proption ky, X demands

factors in the proportion kx,  kx < ky.

Figure 8

(1) To restore equilibrium, the increase in the price of X must increase the
relative factor price ratio w/r, increasing the relative price of the factor
used intensively in X.

(2) If trade is increasing the price of X above the autarky price, then this
must be the labor abundant country.

(3) So trade increases the relative price of each country's abundant factor.

Figure 9



9
But commodity prices are changing as well.  What about real factor income?

The Stolper-Samuelson Theorem

An increase in the price of good i leads to an increase in the real income of
the factor used intensively in good i, and to a fall in the real income of
the other factor.

Value of marginal product conditions for competitive equilibrium.

w = pxMPlx = pyMPly w/px = MPlx,  w/py = MPly

r = pxMPkx = pyMPky r/px = MPkx,   r/py = MPky

Note from our previous diagram that an increase in p = px/py raises w/r, and
therefore raises the ratio of K/L in both industries.



10
The ratio K/L rises in both industries. Figure 10

This must mean that the marginal product of labor rises in both industries,
and that the marginal product of capital falls in both industries. 

w/px rises w/py rises

r/px falls r/py falls. Figure 11

The real wage of labor rises, because w rises relative to both commodity
prices.

The real wage of capital falls, because r falls relative to both commodity
prices.

Policy Implication:  There will be political fights over changes in trade
policy.



The Factor-Price-Equalization Theorem 12

1. Note that the opening of trade increases the real income of each
country's abundant factor.  

2. In the absence of trade, a factor is initially cheap where it is abundant.

3. The corresponding argument applies to each country's scarce factor.

4. Therefore, trade tends to equalize the price of each factor across the
countries, even though the factors themselves are not traded.

5. Under special circumstances, free trade may result in complete factor-
price equalization across countries.

 Factor-Price-Equalization Theorem:   If free trade equalizes commodity
prices between countries, and if countries continue to produce both
goods in free trade, then factor prices are equalized by trade.



12
Unit value isoquants and unit value isocost line. 

If countries have identical technologies, and commodity prices are equalized
through free trade, 

then the unit-value isoquants are exactly the same in the two countries.

But if the unit value isoquants are the same, then the isocost line tangent to
them is the same, 

thus the price of each factor must be the same across countries.

Figure 12



The Rybczynski Theorem 13

1. What are the effects of factor endowment changes on commodity
outputs holding commodity prices constant?

2. If commodity prices are constant, factor prices are constant.

3. If factor prices are constant, then the optimal capital labor ratios in both
industries remain constant.

4. The increase in the factor endowment must be allocated to the two
industries in a way that preserves K/L ratios.

Figure 13 Figure 14



The Rybczynski Theorem 14

Holding commodity prices constant, an increase in the endowment of factor
i leads to a more than proportion increase in the output of the good using
that factor intensively, and to a fall in the output of the other good.

Rybczynski Theorem:  Biased changes in factor endowments lead to even
more biased changes in production.

This is helpful for explaining some of the dramatic changes that have
occured in East and South-East Asia over the last few decades. 

Very high savings and investment rates (and falling birth rates) have
dramatically increased the relative capital abundance of these countries,
leading to very strong sectoral shifts toward manufacturing.



Heckscher-Ohlin Model:  Summary and Policy Implications 15

1. A country's comparative advantage, production and trade are determined
by underlying factor endowments.  

2. A government should not try to directly determine the pattern of trade
(relevant to Tyson?) if the market is working efficiently.

3. However, it may wish to try to influence the underlying factor
endowment (e.g., encouraging education and skill upgrading: Reich).

4. Changing the underlying factor endowment can have very biased effects
on production and trade (Rybczynski).  Higher savings rates and capital
formation in Asia naturally lead to a shift in capital intensive
manufacturing toward Asia.  

5. While free trade results in aggregate gains in income, those gains are
very unevenly distributed.  Some factor owners generally lose (Stolper-
Samuelson).



16
6. This is in turn the source of considerable political controversy over

protection and liberalization.

7. A country's scarce factors may lose following trade liberalization.  There
is a sense in which American unskilled workers compete against
workers in the developing world.

8. However, the policy options are not just free trade versus restricted
trade, but possibly include free trade versus various measures to help
adversely affected workers (education, training, relocation assistance).

 



Differences in Relative Factor Endowments II:  Specific-factors model 17

Suppose that there are three factors of production, labor, which is used in
both sectors and two “sector-specific” factors, each of which is only
used in one sector.

The X sector uses L and K (capital), and the Y sector uses L and R
(resources).

The production frontier for this economy is strictly concave.  This reflects
the diminishing marginal product of labor. 

Figure 15



18
As we move down the production frontier, we are adding more labor to a

fixed factor in X, so )X gets smaller with each additional unit to labor
transferred from Y.  

Conversely, )Y gets bigger (i.e., more negative) with each unit transferrred.

Suppose that we have two countries that have the same endowment of labor.

However, country h has more R than country f, and country f has more K
than country R.

Their respective production frontiers look like the following.

Figure 16



19
Comparative advantage is thus determined by relative factor endowments.  

Each country has a comparative advantage in the good that uses
“intensively” its abundant factor.

Suppose that consumers in both countries have identical preferences (the
same indifference curves).

Then in the absence of trade (autarky), prices will differ in the two
countries.  

Autarky prices are given by the slope of the intersection of the production
possibility frontier and the indifference curve.

Each country will have a relatively high price for the good using the scarce
factor, and a relatively low price for the good using the abundant factor.

Figure 17



20
Differences in factor endowments show up as commodity price differences.

Now let the countries trade.  

Each country will export the good for which it has a low price and import
the good for which it has a high price.

Figure 18

Each country exports the good which uses “intensively” its abundant factor.  

This is closely related to the Heckscher-Ohlin theorem.



21
Trade and Factor Prices (income distribution) in the specific-factors model

The opening of trade causes a rise in the price of each country’s export
good.

The opening of trade causes each country to be more specialized in the good
which uses intensive the country’s abundant factor.

Informally, think of this as leading to an increase in the demand for R in
country h and a decrease in the demand for K in country h.

Consider country h:  labor is transferred from X to Y.  This implies



Let pr and pk be the prices of R and K respectively. 22

Given the “usual” assumptions about marginal productivity, marginal
products depend on the ratio of factors, this implies that

Figure 19 Figure 20

Refer back to the first step in the argument, the process begins with the price
of the export good Y rising, think of the price of X as fixed.

Then the above results imply that



23
This result says that the opening of trade leads to an increase in the real

return (real income) of the specific factor used intensively in the export
industry and a fall in the real return to the factor used intensively in the
import-competing industry.

This result is a “pessimistic” result for the politics of trade policy.  It says
that freer trade is going to make some groups worse off.  Conversely,
protection against imports makes some groups better off.

The country gains “overall” from trade, but the gains are very unevenly
distributed.

Owners of specific factors (including workers with skills only useful in one
sector) have big vested interests in trade policy, either for or against
liberalization.








