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The Heckscher—Ohlin Model
Setup of the model:2 x 2 x 2

e 2 factors: skilled labor S and unskilled labor U

e 2 commodities/sectors: hightech H and lowtech L
we asume that hightech is skilled-labor intensive and lotvtie unskilled-labor
intensive (in the sense that at the same relative factoe e sector uses rela-
tively more skilled labor than the other)

e 2 countries: home and foreign
we assume that home is relatively skill abundant whereasdoris unskilled-
labor abundant, i.e5/U > S*/U*
that is, countries differ in their relative factor endowrteewhereas we abstract
from differences in technology or preferences

The four main results of the HO model — an overview:

global local
prices FPE Stolper—Samuelson
guantities| Heckscher—Ohlin Rybczynski

The Stolper—Samuelson result in the Mussa diagram:

This result concerns the relationship between the relative of final goods on the
world market and the domestic relative factor pritfethe price of an output good rises
relative to the other output good then the factor that is used intensively in the production
of the former increases in price relative to the other factor. We will derive this result in
the so-called Mussa diagram. The Mussa diagram has fadt&spon its axes. Let us
putw;; (the wage or factor price of unskilled labor) on the horizb@aindwg (the wage
of skilled labor) on the vertical axis.

Mussa diagram: zero profit lines
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What we depict in this diagram are so-called zero profit lilescase you wonder
why we are interested in zero profits: these models assunstasdreturns to scale
which implies constant marginal cost which in turn impliesistant average or unit cost
that must equal marginal cost. In equilibrium price bettpads this unit cost because
otherwise you want to produce an infinite amounp(it ¢) or not at all (ifp < ¢) and
that cannot be an equilibrium.

How do these zero profit lines look like. They must be negétisped because
when one factor price goes up the other one should go dowreftkdal unit cost equal
to price. Why do they have the convex shape as shown in theagiedy Recall from
micro that the cost function is concave in prices (turnedr ®adad bowl). So if they
were straight lines cost would decrease as one moves natlowsoutheast. But cost is
supposed to stay equal to price so they have to bend the waylth® counteract this
effect.

Let us find out what happens above and below these curveshédwitboth factor
prices are higher so unit cost is higher than price and wenargtiing losses. Southwest
the opposite is true and the sector makes a profit.

Since in equilibrium both sectors make zero profits (see @pthe ray through the
origin and the intersection represents the equilibriurathe factor price. We still have
not determined which curve represents which sector, tholrgbrder to see that, con-
sider the point P which stand for relatively cheaper skiled more expensive unskilled
labor than in equilibrium. We see that at P one sector makess (because P lies
northeast of its curve) and this must be the unskilled-laitensive lowtech sector. The
hightech industry on the other hand makes a profit and itsecpagses northeast of P.

After having explained the diagram, let us now use it to deaivelationship between
the relative output pricéy / P, and the relative factor priceys/wy. This is important
because the relative output price is determined on the woddket and we would like
to know how it affects our domestic relative factor price etlce country opens up to
trade.

SupposePy / Py, rises and for concreteness let us assume it rises bedause-
creases whered%, remains unchanged. Then the zero profit line of the hightectos
must shift out because its price has risen, and for unit @psetdtch that higher price
both factor prices must be higher.
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Now see what happens to the relative factor price. The rautir the intersection
shifts counter clockwise implying that skilled labor is betng more expensive. More
generally, we see that a price rise (decrease) in the skilsal intensive sector raises
(lowers) the price of that factor (that is, the factor thistee uses intensively). The same
holds for the other sector and unskilled labor, just draneiygropriate diagram. This is
the Stolper—Samuelson result.

But we can say more. We see that the price of skilled laboress®s more than
proportionally. Eg if the output price increases by 10% ttiewage of skilled labor
goes up by more than 10%. To see this take a look at the oldlequih ray. If the wage
of skilled labor increased proportionally then it would riease to the point where the
old ray intersects the new zero profit line. But we see thadétsgup even more because
the ray turns so it must increase more than proportionally.

This is the so-called magnification effect:

Ws > pyg > pr, > Wy
or — depending on which way the relative output price charagsg
Ws < pug < pr < Wy

(where the hats stand for percentage changes of a variable)

These inequalities tell us something interesting aboutlisieibutional implications
of trade (opening up to trade changes the relative outpaeprihe owners of the los-
ing factor must be worse off no matter what combination opatigoods they consume
because the price of their factor falls by more than the mfasther output good. The
opposite is true for the lucky factor: its owners are unamobigsly better off. This re-
sult has been very influential and still forms the basis fer pablic discussion of the
distributional effects of trade. It seems to explain the@ase in inequality in developed
countries (lowtech goods have become relatively cheapergtore the wage for un-
skilled labor has declined in relative terms). But it impglibe opposite for the country
we trade with. Yet, there is hardly any evidence of decrepsiaquality in developing
countries.

Factor Price Equalization:

The factor price equalization result tells us tlfiae trade equalizes factor prices
in both countries. The argument goes as follows: with free trade the law of omzepr
implies equal output prices in both countries. Then thepggtelSamuelson result estab-
lishes a link between relative output and relative factacg(see left part of diagram
below). Its derivation depended only on technology andestachnologies are assumed
to be the same in both countries the link must be the same. éS@ldtive factor price
is also equal. But with equal output prices and equal reddtietor price absolute fac-
tor prices have to be equalized because otherwise sectold ©ot make zero profits
everywhere.



This results depends crucially on the rather unrealisBaption of equal technolo-
gies in both countries. So it is not surprising that therétike levidence for FPE in the
real world. But even if we take the theoretical result at fealeie it breaks down as soon
as one country becomes completely specialized. Look atigheé malf of the diagram
below. If a country’s relative factor endowment lies betwéle intersections of the
relative factor price line with the sectoral factor inteies then the country produces a
combination of both commodities. But if the relative facemdowment lies too far left
or too far right then it completely specializes and FPE bseddwn. It stops producing
one commodity and, referring back to the Mussa diagram (wkatablished the link
between output and factor prices), we no longer need to beairsector’s zero profit
line, in other words the relative factor price must no lonigerthe intersection. In the
diagram below the relative factor price follows the lowtdabtor intensity line up for
very labor abundant countries and falls with hightech’sdamtensity for very capital
abundant countries.

The Heckscher—Ohlin result:

This is the main result of the Heckscher—Ohlin model. It exd the pattern of
trade, i.e. which country exports which commoditycountry exports that commodity
which is produced using the factor intensively with which the country is relatively well
endowed. There are (at least) three ways to illustrate this result:

Consider the right hand side of the diagram below. If two d¢oes have differ-
ent relative factor endowments but equal consumption pesttes the Heckscher—Ohlin
model presumes then the factor intensity of that consumpigttern (equal for both
countries) must lie between the capital labor ratios of lathntries. This implies that
one country produces a more capital intensive output coatiloimthan it consumes. But
this can only be the case if it exports the capital intensivedgand vice versa for the
other country establishing the pattern predicted by the kdrtem.
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The second way of illustrating the HO result relies on the $>R¥ote that the pro-
duction possibility sets are convex for neoclassical petidn technology. Furthermore,
the capital abundant home country can produce relativelgrhightech while foreign’s
PPF stretches out horizontally. Now suppose foreign is raliatand turn their PPF
upside down. They both trade at one world market equilibriatative price and their
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respective production points are the tangency points afpthee line with their respec-
tive PPFs. The diagram below moves these two productiortgsothat they coincide
in point P. Now remember that both have the same consumpétiarp implying that

consumption lies on the diagonal connecting the two oridiosee this consider any
point off the diagonal and note that home and foreign thersaore different ratios of
hightech relative to lowtech). Again we see that home mupbexhightech and for-

eign lowtech in line with the HO result because home produeese hightech than it

consumes and vice versa down under.
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The third way uses a factor quantities Edgeworth box for thelevworld. We start
with a world market free trade equilibrium. This equilibmunvolves a certain relative
output price and via FPE one relative factor price. Thistinadafactor price implies
particular factor intensities in each of the two sectorsf{ift diagram). These intensities
are represented by the rays in the diagram below. Now sugheseorld is divided as
implied by point A. The rectangle to the southwest of A is tlwenle country’s factor
endowments box and the rectangle northeast of A is foreigh’should better lie off
the diagonal because the HO model assumes different efaitor endowments. But
again equal consumption patterns imply that the consumpibint lies on the diagonal.
More precisely it lies on the diagonal somewhere in betwhenwo national rectangles
because otherwise one country would be handing out pregenite form of factor
endowments. Again we see that home’s production containe wapital relative to
labor than its consumption so it must be exporting the chijpitensive commaodity.
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The HO model used to be THE model of international trade angriedictions for
trade patterns have been tested extensively. The resukshigappointing at first (Leon-
tief’s result is known as the Leontief paradox). They havprioved somewhat over the
years as researchers adapted the original model to bettez tiata. It does a decent job
at explaining north-south trade but performs much worsermith@omes to the far larger
trade flows between developed countries.

Rybczynski:

This result is the mirror image of Stolper—Samuelson: ex$tef establishing a link
between relative output price and relative factor priceds to establish such a link be-
tween factor quantities (ie endowments) and output questiTake the diagram above
and cut out one national rectangle. Now suppose the cosregndowment with labor
increases, ie the box increases in height, and assume tssnibd change the relative
factor price and the factor intensities it implies. Then we that the output of the labor
intensive lowtech sector increases and the output of hitprdecreases. Looking closer,
we can see that the increase in output of lowtech is overptiopal.
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So we obtain a magnification effect in quantities:
Qr>L>K>Qy
or — depending on which way the factor quantity change goes

Qr<L<K<Qy



