William P. Travis

TheRdationship Amongthelnternational
Movementsof Workers, Capital, and Goods

THE international movements of the means of production and of products
are interrelated in a minimum number of definite ways which this paper
will set forth in an attempt to motivate and to guide future research into
this important area. In particular, we shall explore the extent to which the
world caa forego ‘any internationa movements of workers, without losng
any of the purely economic benefits (higher real incomes) of that migration.
This, it seems to me, is the most important question in-asmuchas
inemaiond  migaion imposss doviouls ad svae haddips on most of the
workers involved, including their competitors in host countries. We undertake
therefore to develop a framework capable (O of measuring the economic
gains of international integration in particular cases and (if) of mapping the
dternative combinations of trade, migration, and foreign investment that
achieve a given level of integration, as measured and defined by the
economic gains. We shall begin with a brief reference to the main body of
literature that currently bears on these matters.

|. TheHeckscher-Ohlin Trade Theory*

An important body of existing formal literature’ discusses the special
conditions under which trade in products alone not only perfectly substi-

1. Heckscher, E. F., 1919. The effects of foreign trade on the distribution of income,
Ekonomisk Tidskrift, 21, 497-512. Ohlin, B.. 1967, Interregional and International Trade
(Revised Ed.), Cambridge, Massachusetts (Harvard University Press).

2. Sodersten, Bo, 1970, International Economics, New Y ork (Harper and Row, Inc.).
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tutes for any migration of workers, but of all other primary factors as
well. These conditions ensure what we might call the effective integration of
the partner economies in question: al of their prices as well as real factor
wages are equaized internationaly, even though al factors remain in ther
home countries®. The first condition for effective integration to hold is
obvioudly that some, though not necessarily al, products are freely mobile
internationaly, in the sense that their prices are the same in both countries,
a condition that requires free and costless international trade in goods. In
addition, movement of goods substitutes perfectly for movement of factors
only if both countries use the same constant-returns production technology
(see below Section 111) and if the relative factor endowments are not too
different, in which case full specidization would supervene in advance of
completely effective integration.

Of these three conditions, the first is quite unredigtic : al countries do
not know and exploit a common tchnology. The second condition is also
counterfactual, but because products are so numerous in the red world, it
does not redly contribute to the vast international disparities in rea wage
rates that induce international migration. The numerousness of products
means that even small countries, e. g., Denmark, Belgium, etc., can fully
realize scale economies by concentrating on a limited number of products.
The third condition says, in effect, that product trade aone can integrate
only those international economies the member countries of which have
smilar factor endowments and so would fed relatively little need to
integrate.

The third condition raises another important problem as well, namely the
willingness of countries to exchange products up to the limits of full
specidization, characterized by the phasing out of given industries. To
put the matter dightly differently, a large amount of two-way trade is
necessary to substitute for a small amount of worker migration even if dl
three conditions for factor-price equalization can be assumed®. The large
volume of trade becomes unstable, however, as particular industries
demand and receive protection. This process’ throws other industries out

3. Samuelson, P. A., 1953-54, Prices of goods and factors ingenera equilibrium, Review of
Economic Studies, 21, 1-20.

4, Travis, W.P., 1964, The Theory of Trade and Protection, Cambridge, Massachusetts
(Harvard University Press).

5. Travis, W. P, 1972, Production, trade, and protection when there are many commodities
and two factors, American Economic Review, 60, 87-106.
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of international competitive equilibrium, whereupon they demand protection
in tun. The fina result, judging from the history of commercid policies
in most countries, is to diminate the type of internationa exchange, of
capita-intensve for labor-intendve products, that would close
international disparities in real wages. Indeed, the richer countries clearly
view migration as an adjunct of customs policy in rescuing nationa labor-
intensive and inefficient industries.

The ability to trade products and to trade capita services directly,
through portfolio international investment, would eiminate the problem of
complete specidization if the universa-technology assumption were
vaid. Using the modd in Section Il below it is easy to show that the
inability to trade any given factor's services directly (notably labor's) is
binding whenever technology differs (as it does) from country to country.

Fortunately, as we shall see in the following section, all factors services
can be directly traded, even though it is obvious that not al factors can
migrate. Completely effective integration can be achieved through
international trade combined with international direct and indirect invest-
ment alone, and thus by means of the international movement of goods
aone; this form of effective integration requires none of the specid
Heckscher-Ohlin assumptions.

I1. Foreign Invesment and Tradein Factor Services

Imagine a plant or factory operating in country A, where it hires
workers residing in country A. Suppose that its capita equipment is
entirely owned by citizens of country A and that the factory transforms
materials supplied by other plants located in country A to make a product
which is sold exclusvely in country A. Suppose now that the plant is
physicaly transplanted (a form of direct foreign investment) to country B,
where it hires only workers residing in (and presumably citizens of)
country B. The plant continues, moreover, to patronize the same suppliersand
to serve the same clients as before. That is, it transforms materias
shipped to it from country A and it sends back to country .A its entire
output. Because the owners of its capita equipment continue to reside
(let us suppose) in country A, the corresponding dividends
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and interest payments are also remitted to country A.  The plant's entire
wage bill is now paid to country B, however.

Obvioudy, we could describe the second situation above as one in which
country A smply imports labor services, via the direct overseas-invest-
ment involved, rather than, as in the former sSituation, purchasing al labor
services domesticaly. The dtuation is perfectly equivalent to one in
which the B workers would commute daily to country A to work and
return home again a night' The workers do not need actualy to
commute, however; the shipment of machines and raw materials to B and
of finished productsto A performs the same function.

Suppose next that country A borrows from country B the machines with
which it equips the above cited plant or factory. Country B can be said in
such a case to have invested indirectly in country A or, what comes down
to the same thing, to be sdlling current capital services to country A. It does
not matter, obvioudy, that the plant is physicaly located in country B and
happens also to purchase there labor services from country B.

The above examples envisage a manufacturing plant which does not
directly employ any primary factor other than capital and labor. Nothing
prevents us from imagining the plant to be engaged in some form of
agriculture or mining, and thus to employ loca third-factor services as
well as capital and labor.

We see, though, that the employment of labor and of loca land is tied to
some extent and that a particular country B might lack sufficient labor of its
own to export, through foreign investment, a given amount of its land
sarvices. In this case some labor would have to migrate or commute
internationally in order to export al of country B's third-factor services.
Obvioudy such migration took place during the period in which vast new
lands were discovered and settled. That phase of world settlement now
seems to be compl eted.

An interesting specia case helps to illustrate the interrelationship among
the international trade of goods and of labor and capital services. It isthe
case exactly opposite to that assumed by the Heckscher-Ohlin trade theory,
namely that in which the two partner countries exchange interna-
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tiondly only capital and labor services, and no products. Suppose that
country A has plants in country B, that they hire country B's labor
sarvices only, and that country A's citizens meanwhile invest indirectly in
enterprises (located in country B) of country B. Suppose further that all the
overseas production of country A's plants is repatriated, so that nothing
but capital services are sold to country B, and that no ordinary
merchandise exports are sold by either country. Although A's goods are
shipped from country B to country A in this example, those goods are not
internationally traded. Country A balances its purchases of labor services
from country B therefore entirdy by its sale of capital services to that
country.

In such aworld (trade in factor services only), only the relative prices of
factor services can be equalized unless both countries employ the same
technology. Can relative factor prices aways be equalized ? That question (in
this specid case) turns on the international mobility of goods. We note that
about half of any given country's income is typicdly spent on movable
goods and that total returns to capital are typicaly one haf of nationd
income. Trading factor services requires movement of goods in only one
direction, moreover. We can conclude that the international movement of
goads aone would suffice to export any desired proportion of the available
capital services of any given country, in return for labor services.

In fact, of course, countries may exchange products as well as factor
sarvices. If it is technologicaly superior to country B, country A can
profitably sell some of its goods-to country B, in return for factor services. In
the limit, country A might hire, through direct foreign investment and
indirect foreign borrowing, all of country B's primary factor services
(labor, capital, and various types of land).

A curious seeming paradox could arise, depending on the relative sizes
of the countries labor forces and the extent of country A's technologica
superiority over country B. If some goods were immobile internationaly,
workers might migrate from the richer to the poorer country smply to
consume localy supplied services there. This would tappen if the richer
workforce were insufficiently numerous to supply al the immobile products
demanded at its post-trade level of read income and if the richer workers
were more mobile than the poor workers. This case and that in
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which a given country lacks sufficient workers to export, through direct
investment, its third-factor services are the only ones in which direct and
indirect foreign invesment would ever fal to transfer internationaly
without worker migration, any desired amount of direct factor sarvices

Foagn invedmat, then is dde in evay impotat cese conpady to
subgtitute for internationd worker migration as a means of regping the
full gains from economic integration. Foreign investment can do more
than can worker migration, however. Migration done can equdize
relative factor returns in dl countries only if technology is everywhere
the same and if a least dl factors but one are mobile. Foreign invest-
ment, by contrast, automaticaly agpplies the technology of one country to
dl the factors, including land and capitd, of the other country and thus
prevents the gtranding of any immobile factor supplies as the mobile factars
sk highe eamingsdsanhare

The above propostion does not, of course, mean that dl forms of
foregn invesment are better than any form of international worker
migration. Certan forms of foreign invesment though are certanly
better than any form of migration as a means for deriving dl the red
bendfits of internationl economic integration. We need to examine the
exact impact of specific forms of foreign investment on the sentiments of
neiond indgpandence ad ovadgly, for exarde in ade to e which
forms transact the largest amount of factor services for a gven perceived
saoificedf noneconomic agjedtives

The bad press suffered "by direct foreign manufacturing investment
often reaults from the practice of tying such investment to commercid-
pdicy ad fodagrexdage coddadios In may ceses dred fodgn
investment is courted as a way to subgtitute for imports and the foreign
investor is granted customs protection in the market of the host country.
Such schemes dways turn sour as the locd subsdiary fals to export (its
costs are dways too high because its scde is too smdl) and yet remits
foreign exchange to the home office. The home office, to the extent thet its
foreign subsdiary is partly localy owned, usudly dipulates, moreover,
that the subsidiary must not produce exports to compete with its own
products in world markets and, for the same reason, tries to keep its
productive and commercia secrets from lesking to the host country. The
subsdiary's falure to export goods means, of course, that the direct
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investment fails to export labor services from the host country, beyond
those exchanged for the subsidiary's locally vended, and expensive, outpui.

Obvioudy much better forms of direct investment in labor-exporting
countries can be devised. One of the more promising is that in which the
host country provides (a form of indirect lending) the necessary industrial
infrastructure (commercid and industrid buildings) for rent, against
foreign exchange, to foreign producers. Those producers should be
required to pay their loca wage bills dso in foreign exchange, in which
case, of course, they would automatically be obliged to produce in the
host country for world, rather than for loca markets and thus to export
from the host country the labor services employed there.

This scheme has several important side advantages, notably regarding
the transfer of technology and the sharing of risk. As the host-country
entrepreneurs gain more and more experience in renting to foreign
producers, they will incidentaly learn a considerable amount about their
technology, markets, etc. Eventualy those entrepreneurs might use their
facilities directly to satisfy loca as well as foreign demand for the pro-
ducts in question. Much pragmatic research involving the design and
marketing of such facilities, the training of locad saff, etc., needs to be
done, of course. The following section sets forth the genera methods
necessary to eva uate their economic effectiveness.

I11. Ddinition and Measurement of the Gainsfrom Foregn Trade,
Invesment, and Migration

It is possible, under reasonable assumptions, both to define and to
measure the economic gains from international commerce-migration,
trade, and investment. The methods briefly discussed below indicate that
many trading pairs either do or could regp substantial gains from foreign
commerce. The EEC and North Africa, for instance, must aready be
realizing substantia gains from worker migration, even though those gains
do not depend on migration but could be secured through direct foreign
investment. All forms of Indo-American international commerce are
miniscule, on the other hand, even though the prospective returns to
opaning up Such commercearevary large®

6. Cambon. J. D., 1974, ForeignInvestment and trade Between Richand Poor Countries,
unpublished Ph. D. thesis, Univ. Calif. (San Diego).
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The problem of evauating the real economic gains from foreign trade is
an old and very difficult one’. A highly general scheme is necessary in
order to ensure that the gains made by one group (e.g., the workers who
sell their labor services to another country) offset any losses suffered by
other economic agents (e.g., workers in the countries that import labor
sarvices). In practice such losses must be made good through some form
of socia policy and we need to know therefore whether any practical and
objective compensatory policies exist. Thus, in addition to the pragmatic
research caled for to devise efficient forms of foreign investment,
considerable research should be devoted to analyzing and measuring the
gains from such schemes.

The following sysem is intended to indicate a possble line of
approach. The approach consists, in its practicd application, of using
ordinary fitted aggregative production functions (fitted before foreign
investment, migration, and trade are opened up or expanded)®; to estimate
the gains from expanded foreign commerce as between any two actua or
prospective trading partners. On the theoretical side, the suggested
approach guarantees, subject to only one assumption, that the estimates of
real-income gains correspond to true gains in welfare possibilities. The gain
estimates can thus be compared with on€'s subjective estimate of the non-
economic costs (loss of the sense of sovereignty, etc.) of the best foreign-
investment or migration scheme that effectuates the necessary
international exchange of products and of factor services.

A Model of Foreign Investment, Migration and Trade

The two countries integrating their economies through some combination
of foreign investment, trade, and migration have the joint endowment
supplies of factor services indicated by the vector W= (W, W&, ..., W)
where W is the joint (world) supply of the k-th (k = 1,..., r) factor
service and wherer is the total number of factors primary

7. SamueSson, P. A., 1950, The evaluation of real income, Oxford Economic Papers, New
Series, 2, 1-29.

___, 1956, Social indifference curves, Quarterly Journal of Economics, 70, 1-22,

8. Douglas, P.H., 1948, Are there laws of economic production ? American Economic
Review, 38, 1-41. Nerlove, M., 1967, "Recent Empirical Studies of the C, E. S. and Related
Production Functions, "In : M. Brown (ed.). TheTheoryand Empirical Analysisof Production,
Nat. Bur. Econ. Res., Studies in Income and Wealth, 31, New Y ork, 55-122.
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to both countries. Country B employs directly, in its home and overseas
plants, the amounts, P, of the r factor services specified by the foreign-
employment vector P = (Py, ..., P;). Country A therefore employs the
factor-service amounts (/¥ — Pi) specified by the vector (W — P). The
vector W is considered to be fixed and given during the time period
under scrutiny., Country B’s actual endowment supplies, Ew of each
factor service, specified by the vector E = (Ey, ..., E), are also fixed
and given during the time period. The difference between E and P is
the result, therefore, of the foreign investment or foreign migration policy
in effect, as explained in Section II, above.

We wish to know how setting P with respect to W affects potential
world welfare. World welfare is described at any given moment of time
by the utility-distribution vector u™ :

(Def, 1) ¥ = (uy, ..., uw) is the vector indicating the level, u.
{m=1,...,w), of utility felt, subjectively, by each of the w persons
belonging to country A and country B. The subjective utility indi-
cator uy, is thus a scalar measure of person m’s happiness,

The scalar u» can safely be considered to be a function of the alloca-

tion of all n products among all w members ol the world community.
Thus

tn = Un(D), ' (1)
-where
. (Def. 2) - (" dll e o. d]w ‘}
|
|
D= . .
i
|
. dﬂl P ) dnw J

is the a-by-w matrix showing the amount, d, i =1,...,rand
g=1,...,w), of the i-th product which the g-th person uses up,
invests, stores away, throws away, or otherwise disposes of (except, of
course, through a gift to some other person, whose disposition of
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the product would already be counted elsewhere in D) during the -
given time period,

The scalar measures u,. cannot be added, of course, to obtain any
scalar measure of general social welfare. This is because they are per-
fectly ordinal indicaters, whereby each person ranks only his own private
utility levels, In order, however, to summarize social demand,

w
¥ = El dim, for each (=1,...,n) of the » products we can
M=

construct the following product-availabilities, utility set for any given
utility-distribution described by Definition 1 :

(Def. 3) DV (u¥) ={d" = D1\ UnD) Z ttw, m=1,..., w}

is the set of all vectors d¥ = (d}, ..., d) of amounts d (i=1, ...,
n) of products which could be distributed in at least one way D
(cf. Definition 2)among the w members of the world community
to make, in the sense of Equation 1, each person m (m = 1, ..., w)
feel at least the level u,, which the utility-distribution vector u% =
Gy, ..., u7) described by Definition 1 specifies,

The boundary of the product-utility set D"(u"”) is, of course, the
community indifference curve {(surface or hypersurface, as the case may be)
first discussed by Tibor N. Scitovsky®. Samuelson’ pointed out that such
indifference hypersurfaces must surely intersect in practice, given the
idiosyncracy of individual tastes for products. That means of course that
in general the sets D¥(u") are not comparable and so fail to rank alterna-
tive different utility distributions, ¢. g, ¥” and &%, unambiguously, as
a true real-income measure would require,

A change in interpational migration, investment, and trade poliey,
raeanwhile, is certain not only to change the world utility distribution but
to make some people worse off than before the change, no matter
how many others benefit or to what degree. In principle, as Samuel-
son points out, policies can be ranked, according to ascending real-income
levels, by allowing, in each case, the winners to bribe the losers until
everyone’s total welfare position is improved {note that our formulation, in

9, Scitovsky, T. N. 1942, A reconsideration of the theory of tariffs, Review of Economic
Studies, 89-110.
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(1) and Definition 2, takes the income distribution into explicit account]. In
practice, of course, such universal welfare bazaars would be too difficult to
organize to serve as a practical means of evaluating policy.

While tastes for final products (consumer and investor goods) are doubt-
lessly idiosyncratic, relative preferences for underlying primary-factor
services (notably those of labor and capital) may well be identical among
different individuals, The measurement of the gains from foreign invest-
ment, trade, and migration requires fortunately only this type of interper-
sonal taste identity, not the complete identity of tastes for products. The
lack of factor-bias in tastes means that alternative trade policies can be
ranked directly by means of a scalar real-income measure that is fairly
simple to derive and to estimate in practice. .
We propose therefore the foliowing factor-service utility sets, as a way of

circumventing Samuelson’s criticism of the preduct-utility sets of Defini-
ton 3.

(Def. 4) F(u¥, P) is the set of all factor-service input vectors f =
(fi, --., fr) of factor-service employments fx (k = 1, ..., r) each
of which is capable of producing at least one vector x = (X1, . .. , Xn)
= d% of output amounts x; (i =1,...,n) which could be allo-
cated in at least one way D (cf. Definition 2) among the w members of
the world community to make, in the sense of Equation 1, each person
m(m=1,...,w), feel the level u, of utility which the utility-dis-
tribution vector #" of Definitioh 1 specifies, and of doing so even
though country B must employ of each factor servicek (k= 1,...,7)
no more than the amount P. which the given foreign-employment
vector P = (P,, ..., P,) stipulates.

»

The employment-constrained, factor-service utility sets of Definition 4
work as follows, Suppose that a given utjlity-distribution vector #% is
specified in the manner described by Definition 1 and that two alternative
foreign-employment vectors P and P’ are determined by two alternative
foreign migration and investment policies. We have then two alternative
factor-utility sets; F (u*, P) and F (¥, P}, respectively, We might find
that the world endowment vector, ¥ is not a member, W& F (1", P), of
the former utility set, in which case the utility-distribution #" is unattain-
able under the policy determining P. On the other hand, we may find
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that W e F(u¥, P'), in which case we can say thatshifting from policy P
to policy P’ has rendered #" feasible.

In order to compare directly any two alternative foreign employment
policies it is necessary to rank alternative utility distribution vectors, e. g.,
u¥ and u'7, despite the purely subjective nature of each private measure
un(m = 1,..., w) of utility. The following hypothesis permits us to
rank any collection of utility distributions in terms of levels of a
single scalar number that we call g

(Hyp. 1) There exists at least one function (whether or not we know
its form) g = G (f; P) having associated sets (we can call them facfor-
service input, real-income setsy F (g, P) = { f|G ( f; P) = g} such that,
for any given specification of the maximum amount, Py, of each
{k =1,...,r) factor service employed by country B and thus for
any fixed foreign-employment vector P = (P, ..., P,), cither F (1%, P)
< F(g, P) or F(g, P} < F(u" P)orelse F(u", P)equals F (g, P) for
all sets F (u™, P) described by Definition 4 and therefore for all levels
of the scalars g, uy, thy> ..., and .

The symbol < in Hypothesis 1 is the proper-inclusion sign, For any
two sets S, and S, 5 < S; means that every element of S; also be-
longs to S: but S, has ¢lements that are not in S;. Hypothesis 1
asserts therefore that, for any fixed foreign-employment vector P, all
sets F (u", P) are mutually comparable, regardless of the specification
of the utility-distribution u” (cf. Definition 1).

The function g = G (f; P) that guarantees the comparability of the
different factor-utility sets may be called the factor-service social-preference
Junction for the fixed stipulation P regarding foreign employment of
each factor. The incomparability of the product-utility sets D% (u”),
while it Tules out the existence of a social-preference function for end-pro-
ducts, d?’, does not rule out the existence of functions g = G (f; P).
Their empirical specification is therefore of paramount importance in
-studying international migration, investment, and trade.

The specification of the factor-service social preference functions for
different foreign-employment policies (that is, policies determining or con-
straining the foreign employment vector P) is an area for extremely
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promising research, We conclude therefore by showing how to justify
and to derive such functions in a sampling of cases. These cases are
classified according to the pattern of international technology that prevails
which we must define,

Technology

To specify the sets F(u”, P) we need obviously to show how both demand
(as summarized by Definition 3} and supply conditions determine the form
of such sets. Only then can we cast about to see whether practical methods
exist for actually estimating the employment-constrained social preference
functions defined in Hypothesis 1. Our examples will be based on the
following quite comprehensive definition of production technique and
of technology : : '

(Def. 5) The economic representation, ¢;, of the j-th production techni-
que(j=1,..., N)isa(column) vector: t; = (f1s, . o+ s 353 Xtsy + + «» Xns)
= {f}; x5) of required factor services, /' = (fis ..., ;) and of net
outputs, ¥ = (x4, ..., Xn;), produced within the fixed and given time
period over which the technique j in question is defined;

(Def. 6) Technology, 7, is the set of all techniques, defined for a com-
mon production period (day, year, etc.), and known by either country
A (T4) or by country B(T®) or by both country A and country
B jointly (74 © T%) :
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The total number, n, of products is selected in such a way as to
ensure that any two or more production techniques are additive :

(Def, 7 additivity)
:;eTandT.,eT»(t,+:.,)eT

for all subscripts jand v = 1,..., N which alternatively denume-
rate the same set, T, of N production technigques. The process (¢; +
t,) is a composite technique, consisting of one or more indecomposable
techniques.

(Def. 8 : technical inefficiency). The technique tr (h=1,..., N)is
inefficient in country A if, forany j=1,...,0r N, #; € T4, 1, e T4,
51 < fo, and xi 5 x5 The corresponding cmerlon applles also to
country B,

In order to describe internatianal technological disparity we invoke :
(Hyp. 2)
eT? =t (a) = (fasx) =1 €T

where © g; is a non-negative scalar number, ¢; > 1 = r_;* ETP,q; <t
>t & T,andj=1,...,N.

Hypothesis 2 permits us to conveniently describe any given pattcm
of international technological disparity by a single vector :

(Def. 9: technological disparity). International technological dis-
parity is the vector a = (a4, . . . , ay) of technical disparity coefficients
a; (j=1,..., N)defined in Hypothesis 2.

Although Hypothesis 2 appears to have a very special form, in practice it
will never be restrictive in as much as one can always augment a given in-
put requirement fz; (K = 1, . . ., r) of any given techniquej{(j =1,...,
N) by a fictitious amount without increasing that activity’s efficiency (cf.
Definition 8) relative to any other activity producing the same net output
vector x = (X1, .« . 5 Xn)

Foreign Trade, Migration, and Investment when Technology is Universal

Qur first special case illustratine the use of the sets F{u". P) to measure
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the benefits of international migration and investment assumes, with the
Heckscher-Ohlin theory, that T = 7%, i, e, that both countries use
country B’s technology exclusively. Using Definitions 3, 5, and 6 we can
derive, from any given utility distribution u" described by Definition 1, the
set F (u", P) of Definition 4. We do so by means of the following auxi-
liary definitions, Note that x4 and x? are net output vectors of country A
and country B respectively and that / is the vector of the factor service
amounts employed by country A :

(Def. 10: country A’s input-output set under B’s technology)
H

FB(x4) = ‘Ul{f“ = fil(fy; )€ TPand x; = x4},
J=

(cf. Definitions 5, 6, and 7)

(Def. 11 ; country B’s input-output set)
N
F8(x%) =_U1{P = fil(fi;x)eT® and x; =%}
j=

(Def. 12: the world’s employment-constramed input-output set for
the given vectors P and x)

FB(x, P)={f= (F1+ P}|f1e F®(x4), P e FB(x?),
andx = (x4 + xF) L

(Def. 13; the world’s employment-constrained factor-utility set)
FE(u¥, P) = {fe€ F®{x, P) | x € D¥(u"})}

(cf, Definitions 3 and 12);

and | ' .

(Def. 14 FPu") ={feFP(” ,P}|0SP = f}

Note that if 72 truly equals 7, F2 (¥, P) equals F (u”, P}in Defi-
nition 4 and the sets FZ (4" ), via the factor-income sets F (g, P =f)
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of Hypothesis 1, therefore, fit country B’s factor-service, social-pre-
ference function

g=G*(f)=G(f; P=f). 2

The final task is to compare the sets F2 (%) and F? (4, P) in order
to examine the impact of foreign migration and investment policy on
world income g, as measured by country B’s ordinary aggregative
national-income production function, Equation 2. To make this com-
parison we first define as sets of alternative foreign employment vectors
the conditions governing international specialization in production :

(Def. 15: production specialization set for a given production vector
x and factor-service input vector f)

P, f={P=f|feFP{x,P)}
and, via Definition 3, -

(Def. 16: utility specialization set for a given utility-distribution
vector u’ and factor-service input vector f)

PP, [y ={P<fIfeFPu¥, P)}={PePx[f)xeD¥({H").

Formula 2 above measures prospective gains from international econo-
mic integration under free-trade for any international investment and
migration policy that guarantees that P lies in P(u¥, f), when both
countries use in common the technology of country B.

If, moreover,
(Hyp. 3) PO¥, f)={PI0EP=f],
so that

FR(u¥, P) = [FE ") A {f |2 P}, )

then Equation (2) serves to measure the gains of international economic
integration for any foreign investment and migration policy, P, operated
in conjunction with free trade in products,

While in fact the sets P (u",f) are rather “narrow,” Hypothesis 3
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serves to focus on their importance, Sets analogous to the sets P (x, f)
can be observed in the context of any closed national economy and they
can be used in turn to estimate the configuration of the set P (u", f) that
would apply to any specified world factor-service input vector W = f.
For this, it is necessary only to hypothesize that the shape of the sets
P@¥, ) is independent of the utility distribution, a very weak

assumption.

Foreign Trade, Migration, and Investment when Technology Differs
Internationally. }

International technological disparity, 74 % T% (cf, Definitions 3, 6 and
9), implies potentially very large returns to policies affecting P. Defini-
tions 3 and 6 provide directly : '

N
{Def. 17) F* (xt) -=_LJ1 {AZfllfi;x)e™ and x2xf
;:ﬂ'

and

Ebef. 18) F(x,P)={f = (A +P)|fAe FA(x"), P& F®(x®),
and (x* -+ x%) = x},

whereupon, by Definitions 3 and 4 :
Fu®, P) = {fe F(x, P)| x ¢ D¥(u¥) ). @

Define next the sets
(Def. 19) FAriWy={fe F*(x")|x1e DV (™)},

which, via the factor-income sets F (g, P = 0) of Hypothesis 1, fit country
A’s aggregative national-income production function ;

g=G"(f)=G(/,iP=0) &)

If country A is technologically superior to country B, then by Hypo-
thesis 1 :

F2 () =AF* (%), ©)
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where A4 is a non-negative scalar and, in reiationships (2) and (5),
G (f) = AG®(f). (7

The aggregative relative international efficiency muiiiplier 4 can be com-
puted simply by comparing pretrade national incomes, G? (E) and
G4 (W — E), and correcting, via Equation (7), for pretrade differences in
factor employment, f = E versus f = (W — E). Thus 4 for the EEC vis
a vis Morocco appears to be about 3, for the U. S. vis g vis India to be

about 6, for the 1.8, vis a vis the rest of the world to be about 2, and so
forth, '

There are many patterns (&, . - - , ¢y ) in Definition 9 capable of explain-
ing any given level A of aggregative technological superiority, of course.
We consider the simplest pattern, namely :

(Hyp. 4)InHypothesis2, A = a1 =m = ... = ay,

which implies not only relationship (6) but also the fundamental relation-
ship for studying the resource-saving potential of policies determining P,
namely

ra, p) ={ L w. - rip] ®

To study the potential real-income impact of those policies we first re-
invoke relationship (3) and then use Hypothesis 1 to write

Flg,P) = §1F@P=5) - P1+P] ©)

" Next we recall that the sets F(g, P = f) can be derived directly from
country B’s aggregative production function, fitted before the change in
policy P. Finally, we point out that Hypothesis 3 is not binding so long
as P € P (u", f), which can always be effectuated by means of a flexible
foreign-investment policy and, in particular, for P = Qand P = f.

Hypothesis 4 is strong. In general, whatever the value of the aggre-
gative relative international efficiency multiplier A determined by Equation
(7), the individual coefficients a; (j = 1, ..., N} will vary around some
average close to A. Whenever a; exceed umnity, country A should be
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assigned the operation of the j-th technique and whenever unity exceeds a;,
country B should operate the technique in question. This is the principle of
absolute advantage. Applying it to the construction, via Definitions 7, 8,
11, 17, 18, and 19, of the sets F(u") will indicate the best foreign-
employment vector P to choose as a function of any given preexisting
internationd technical disparity vector a= (a; ...,an ), as described by
Definition 9.

So long as every g in Definition 9 exceeds unity (and regardless therefore
of the actual digtribution of the g's with respect to A), direct application of
formulas (8) and (9), will adways supply conservative estimates of the
prospective gains from foreign migration and investment policies
affecting P. The reader can see, by experimenting with given initia
values of P (notably that P = E, B's nationa factor-service endowment-
supply vector) and values of A, that the returns to foreign migration of
workers (which always come from countries with low A's) are very high
indeed. That is the first point to make in suggesting definitions to guide
further research on the economics of international migration. The
second is that absolutely no international migration is required fully to
realize those returns.
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