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Ronald Jones, in bis seminal paper (1957) on Heckscher-Oblin theory, bas
argued that, for the case of two countiies, twe factors, and several com-
modities, the Heckscher-Ohlin theorem would remain valid in the fellowing
weak sense: “Ordering the commodities with respect io the capitallaler
ratics employed in production is to rank them jn order of comparative
advantage, Demand conditions merely determine the dividing i
exports and imports; it is not possible to brezk the chain of comparative
advaniage by exporting, say, the third and 8ith C(}”"“ﬂﬂdiliﬁs and import-
ing the fourth when they are ranked by factor intensity” (p. 85).

It is easy to shew, however, that this proposition, although cnrrect {or
the casc where factor prices ave sgf equalire ’J is untenable as literaily
stated. When factor-price equalization is realized, a not ynimportant case,
a varfety of crisscrossings are pussible.!

Thus, let there be two countries, T and 11, with endowments of two
factors, K and I, as shown in figure | by the twe ravs from the origin,
suck that Coumry I is K-abundant and Country TI is L-zbundant, in the
physical sense. Let us also assume that there are four commodities, w, &, ¥,
and z, all of them characterized by linearly hemogenesus productinn furc-
tions with the standard restrictions. We alse assume that the strong
Samuelson factor-intensity rankings obtain, such that the four commodiiies
can he ordered according tn their K/L ratice unambiguously. Let the K/L
ratios decline successively for commodities =, %, v, asd z.

Using the Lerner-Findlay-Grubert techninue, we can now take the case

ine hetwesn

Research suppori has been provided by the Natioral Scicrce Fosndation. Than
arc due to Paul Samuelson and Ronald Jones for helplul comments, After ﬁm-‘?imx
the final version of this nate, I came across an irterchange between Stewart (1971)
and Melvin (1671} on the dssuc of the invelidity ¢f the Heckscher-Ohiin thecrem

wher there are three commotliies and two factors, Also see Melvin’s carlier paner
(196?}. However, the “chain” proposition is oot Jisoussed and, in censeqgoence, the
source and naturc of the invabidity of the Heclscher-Ohlin thearen in the rauls-
cammodity cause arc not a5 clearly shown as Ta the present note,

1T have long taught the Tones proposition to my grad stydents, of whom only
Rick (Hesen (in the fall of 1870) was certain that it was invald and prompted mc
to wiite this note. Rovald Findlay, in his excoilzet Peaguin text (1970, pp. 66-59)
has lucidly explaincd the Jomes proposition, withou! again noticing its invalidity as a
rencral propesition.
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where the commodity price ratio which obtains in free-trade equilibrium is

one where @, x, v, and z exchange for one another on the market., This
commodity price ratio also leads, in figure 1, to factor price ratio AB. Note
that, since all four commaodities are viable at these prices in eack country
on the assumption of internationally identical production functions, we
clearly have multiple production equilibria possible in each country.
Readers of Tinbergen (1949) and Meade (1950) are quite familiar with
this. Assume, then, that Country I produces w and y whereas Country II
produces x and z; assuming further that each country consumes some of
each commodity {an assumption which is consistent with identical, homo-
thetic tastes across countries), we have Country I exporting w and y while
Country II exports x and z. But commodities are ordered in a chain of
K/L ratios such that K, /L, > K,/L, > K,/L, > K,/L., and the Jones
proposition would imply that, since (K/L); > (K/L)1, with homothetic
tastes, all of 1's exports would be K-intensive in relation to all of I's im-
ports. But this is nof so. In short, the “comparative advantage’ chain can
be crisscrossed by the actual trade pattern in the Heckscher-Ohlin model,
Q.ED.

Why did Jones arrive at this erroneous proposition? A close look at his
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paper reveals that it was an incorrect inference from his correct proposi-
tion that, in a Heckscher-Ohlin model with two countries (1 and 2)

Lo ‘Gri’ﬂrb {capital and labor), many cemmodities (¥, v, z) ordered by
K/L intensities, und production functions identical across countiies and
characterized by factor-intensity nonceversals, “regardless of demand cou-
ditions in the two countries, if commodily % is cheaper relative iz ¥ in
country I than in country 2, so also must v be cheapesr relative to z in
couiitey 17 (1957, . 83).

This is, of course, a valid proposition. For, if x is K-intensive in relation
to v and ¥ in turn in relation to 2, commodity = can be cheaper velative to
¥ in couniry 1 than in country 2 only if ceuntry I has cheaper capital
relative o labor than country 2. In ﬁr*t‘"? 1, feor example, country 1 would
have factor price ratin AC and country 2 w. \:ﬂ.‘l have facter price ratio A8,
But, in that event, ¥ which is K-intensive in relaticn to z would also be
relatively cheaper than z in country 1 than in country 2. Geometsically,
this can be seen by noting that the izoquants which would be tangential 1o
AC, which would then define the corresponding cquiiibium commodify
price ratios, have to be closer to the origin ihe less K-intemsive the com-
modity.

But this propesition, as we have seen, is compatible with the invalidity
of the Heckscher-Ghlin thesrem. The ervor came throvgh Jomes's inoor
rectly inferring from this “chain” proposition that the chain would pever
e crisscrossed in free trade —on inforence by asalogy with the theory of
Ricardian chains, where such an inference is correct.

Lest the reader infer that therefore the Heckscher Ohlin pattera of trade
is cxtremely unlikely to occur in the multi-commordity case, let me stress
that the Heckscher-Oblin pattern of trade car zrise sven umier facior price
equalization and must avse if factor prices are not equalized.

Furthermore, as Jones has pointed out to g, if we introduce transport
costs, the thenrem can be revalidated. With trausprrt costs on ewerv com-
modity, comimadity prices would no longer be equal acress countries in trade,
and therefore factor prices also could net be equalized via commmadity price
equalization. Thus, while a commodity in the middle of a chain of export-
ables may be priced cut of the export market into boing 2 wendraded =
by high trapspertaticn costs, it is impossible for it to be tomed into
imported good, Fence, the trade pattern cenent register a oris
the chain; each exportable wust thos have 2 higher K/L vatic than esch
importablz, in the K-abundant couniry (with identiza! hamothetic tastes
across countriss).

Note, firally, that, as Samuelsen has commented to me, we always have
the traism (in the case of internationally identical, homothetic tastes) that
the country with the lower endowment of ore of the factors caannt hae
alf its exports more intensive in that factor than a2 its imports. This i
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becauise, with homothetic and identical tasics, each countrv’s averag

age
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(identical) consumption K/L ratio must lie between the K/L endownent
ratios of each country; hence the K-abundant country must be exporting
a higher K,/L bundle of exports than its bundle of imports,? which implies
that aff its exports cannot be L-intensive in relation to @/ of its imports.
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2 This proposition wszs stated ecarlier by Melvin (1968, 1971) and is also discussed
in Vanek (1968).

Copyright @ 2001. All Rights Reseved.



Copyright of Journal of Political Economy is the property of University of Chicago Press and its content may
not be copied or emailed to multiple sites or posted to a listserv without the copyright holder's express written
permission. However, users may print, download, or email articles for individual use.



