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CHOICE BETWEEN INTERNATIONAL CAPITAL
AND LABOR MOBILITY

Kat suhiko Suzuki

.Reflectins recent deepening of ecomemic interdependence among countries, inter-
national capital and labor movements have increasingly become as active as inter-
national coomodity trade is. In such a world with various ways of connecting eco-
nomically the countries which compose it, each country will be required to choose the
best regime to operate its economy efficiently, and the choice made by one country
may be different from those by the others because different countries usually have
different production technologies and factor endowments. This paper considers a
situation where, ezpecting the partners to make the same choice as its own, each
country can unilaterally make a choice between the regime which allows free inter-
national ﬁomnodity trade with capital mobility and the one which allows free inter-
national commedity trade with labor mobility and it ezamines which regime is mcre
advantageous to a country with a particular technology and factor endowment and
whether there is a conflict of interest between the countries. With this question
answered, it would, in addition, be possible to estimate the economic appropriateness
of the ezisting policies of many countries to restrict or prohibit in-and-out flows
of capital and labor.

If the production technologies of each good are idemtical across countries as
in the Nundel1(1957) model, three types of international economic regimes, such as
free international commodity trade, perfect international capital mobility, and per-
fect international labor mobility, are completely substitutable for each other pro-
vided that every country is incompletely specialized. Thus it is quite indifferent
which regime is chosen out of the three, and hence there are no conflicts of interests

between any countries. Hnwevgr, it is not necessarily the case if the technologies
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are internationally different. Introducing a particular type of technological supe-
riority in one country but not the others is the situation this paper interds to con-
sider in a standard 2 2 2 2 2 trade model.

It has been pointed out that at least one of the countries is likely to special-
ize completely in the production of its expert when internatiomal commoditiy trade
and factor mobility are simultaneously allowed in the standard trade mode! [Jomes
(1867)]. In fact, Chipman(1871) has shown that if for given technologies and factor
endownents there is a case of global diversification in which two countries have
positive outputs of each good it occurs at a unique price ratic between the two goods.
The alternative conditions for such a case to exist are, according to Uekawa(1972),
that each industry has a particular type of inter-country difference in technology or
each country has a particular type of inter-industry difference in technoiogy. Since
the latter Uekawa condition is sufficiently restrictive to yield a worldwide ranking
of industries by the factor intenmsity, I built the model based on it to shed light on
the problem of choice between the two international economic regimes froms the welfare
point of view of the countries with diversified production structures. It can also be
shown that the model based on the other Uekawa condition together with an alternative
assumptfon of the factor-intensity ranking leads to the results which are essentiaily

the same but superficially different from the ones derived here.l

There is little litera;ure on the choice between international capitai and labor
mobility. Wong(1983) deals with the choice problem in the standard trade sodel from
the welfare viewpoint of a small country which has fhe same factor endowment ratio as
the partner’s but a type of inter-country difference in technology such that it forces

the small country into complete specialization under regimes allowing both free inter-

national trade and factor noﬁility. These special characteristics of his model narrow



the applicability of his results to the real world and make it impossible for him to
reveal relations between the choice of a regime and the factor endowment and to show
the possibility of international conflicts of interests. Ramaswami(1868), Bhagwati-
Srinivasan(1983), Calvo-Wellisz(1983), and Jones-Coelho-Easton(1888) argue the
problen of which is an optimal policy for a capital-abundant country with monopoly and
nonopsony powers in world factor markets between the policies restricting capital
outflows and labor inflows to respective optimal levels in two-factor, one-sector
models with internationally identical technologies. They are different from the
present paper in that they look at the choice problem only from one country’s point

of view and they neglect the involvement of commodity trade and international differ-

ences in technology.



I. Inter-Industry Differences in Technology

There are two countries, home and foreign countries, each of which preduces two
conmodities, commodities 1 and 2, with two factors, capital and labor. The preduc-
tion function of each good is continuously differentiable, homogeneous of degree
one and different between the two countries. Denote by Xj the cutput of good j and
by Kj and Lj the inputs of capital and labor in industry j respectively and let an
asterisk stand for a corresponding foreign variable, the home and foreign production
functions of industry j are represented respectively by Xj = Fj (Kj. Lj) and X? =
Gj(K§, L}) for j = 1,2. Furthermore, let xj be the per capita output of good j, lj
the share of Ljin total employment and kj the capital-labor ratio of good j, each

production function can be rewritten in per capita terms as

(1) 25 = ljfj(kj) x} = l}sj(kg) i=1,2

where fj(kj)~a Fj(l, kj) and gj(kf) 2 Gj(l, k}). which represent the labor productiv-
ity of industry j in the home and foreign country respectively. As the characteris-
tics common to all production functions I assume for j = 1 and 2, fj(kj) >0, f;(kj)
> 0, and fg(kj) <90 for kj> 0, gj(k}) >0, s}(k?) >0, and g?(k?) <0 for k} >0,
£,(0) = 8;(0) = 0, £1(0) = g](0) = 0o, and f{(e) = gl(c0) = 0.7

Expecting the partner to make the same choice as its own, each country can uni-
laterally choose one of two types of international economic regimes, free inter-
national trade in goods accompanied by free international capital and no laber
mobility and free international trade in goods accompanied by free international

labor and no capital mobility. I hereafter denote them by K-T regime and L-T regime

respectively. Take commodity 1 as a numeraire and assume no trasportation costs in



international trade in goods and factors. Then, in both countries the relative price
of commodity 2 is the same under both regimes, and real wages are the same under
the L-T regime and real rental is the same under the K-T regime. The possibility of
both capital and labor to be internationally mobile at once is eliminated because
otherwise a country with less efficient technology, as will be assuzmed below, could
not continue to he.incompletely specialized.

Denote by p the relative price of commodity 2. In order for all countries to
have diversified production structures for some value of p under the K-T and L-T
regimes, it is assumed that there are inter-industry differences in labor productiv-

ity in each country in the following way: there exist positive‘F.irandlﬁ; such that

OR —ﬁfz(k) for 0<k<k
fl(k) > Ffz(k) for T <k<oo

£, (k) = pt, (k)

(2) L N
g, (k¥) > pgy(k¥) for . 0 < k¥ < k¥
g (k¥) < pgy(kt) for k¥ < kr <o

g, (k%) = pg,(k¥).

This assumption is the simplified form of one of the alternative sufficient conditions
derived by Uekawa (1872) for the ezistence of global diversification under the K-T
regime3 and implies that at a country-specific value of capital-intensity there is a
switch from one industry to another of the absolute superiority in labor productivity
measured at P in terms of commodity I and that the direction of the switch in one

country is opposite to that in another. The production functions satisfying (2) are



depicted in Figure 1-a for the hose country and in Figure 1-b for the foreign country.
In the diagrass, 'G'ja fJ.(i?) - fff'j('f{). 'f'ja f;.(’f('). and 7} and ?} denote the foreign
country’s counterparts of 'Jj and 'f"j respectively. Clearly, they satisfy the rele-
tionships, W, < BW,, ?'l > '5?"2.,'?1 > Wﬁ, and ?’T < -p.?%

Perfect competition prevails and inter-industry factor mobility is completely
free within each country. Denote by 1 and v, the rental for capital and wage for
labor in terms of commodity j respectively. Then the profit-maximizing conditions

in the coppetitive economies are

(3) r = fj(kj) r§ = sj(k})
(4) v f,-(kj) - kjfj(kj) W= 85("}) - k}sj(kg)-

Free factor wobility within an economy will ensure

(%) T, =PI, r} = p¥r}

(8) LI L) wj = prwg .

Let "’j be the ratio of wage to rental in terss of comsodity j, then (5) and (68) imply
(N o= @ =0, w3t = mf = 05.

Let O'j be the substitution elasticity of kj forwj and BKj and oLj the
distributive shares of capital and labor in industry j (j =1,2). Then for a given
value of real wage in terms of commodity 1 the proportional changes of endogenous

variables in the equations from (3) to (7) can be represented in each country by

PR T W/ e

(8) 'k =ogu, / Oy; i A A §
N A A N

(@) 1= w0y, = -0fw /0
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It is possible to show that p(wl) - and p*(w{) - curves based on (12) have a
unique intersection by applying the analysis by Uekawa(1972) to the case under the
L-T regime. Sketching out the course of argument, it consists of showing (i) in
(kl"'l) - or (k2. 3&:2) - plane kl("l) - and k2(u2) - curves represented by (8) are
positively-sloped and within the range of i [';l, ?3’2].4 the former lies to the
right of the latter while in (k’{, wf) - or (ki, Fui) - plane k’f(ui) - and kﬁ(nﬁ) -
curves are also positively-sloped and within the range of 1, [3‘75, ?:'T]. the former
lies to the left of the latter; (ii) in ( @, nl) -or ( Py sz) - plane wj(uj) -
curves represented by (10) are monotomically increasing, convex towards the verti-
cal azis and intersect once with each other within the range of (:l , -;;2), while in
( @i, H’{) -or ( @3 Fua) - plane w}(w})‘- curves are monotonically increasing,
convex towards the vertical azis and intersect once with each octher within the range
of (-;;;5, ;T); (iii) from the relative positions between the @, - and @, - curves
and between the o} - and w} - curves, wz(al) >w, / P> "5("1) for 0 <w, < W, and
"5("1) > ul/;> wz(ul) for Wt < w, < oo, where ﬁz(wl) denotes the value of w, which
satisfies ml(wl) = "’2("2)' W and Wx the values of ¥ and HT at the intersecting
points between the @ - and @, curves and between the o} - and @} - curves,
respectively, and W is assumed to be less than Wx without a loss of generality;
and (iv) from (8) and the results shown in (iii) above, p(nl) - and p*(vl) - curves
have a unique intersection for a value of " between W and W%,

In order to specify the condition of inter-country difference in labor produc-

tivity in industry 1, I assume



(13) fl(k) = asl(k) for all k>0

where o is a constant which is not smaller than unity. This assuoption means that
the home country has Hicks-neutral technological superiority in industry 1 to the
foreign country's and implies that for a given value of "l which is common to each
country, ky gk, ry 2], and @, ¢ @f, vhere the equalities are held only when
« = 1. Suppose that in an initial situation, with which this section is concerned,

the technologies in industry 1 are idenmtical in both countries.

Under this assumption the p(wl) - and p*(wl) - curves are depicted in the first

guadrant of Figure 2, where the intersection is denoted by ("10' p0), The p(ul) -
curve is monotonically increasing and the p*(ul) - curve ponotonically decreasing
because, according to the analysis sketched out above, good 1 is capital-intensive
in the home country and so is good 2 in the foreign country for the values of L0
within and in the neighborhood of [W, Wx]. Both curves show the relative costs of
comzodity 2 at a given value of L] in the home and foreign countries with the diver-
sified production structures respectively. Under the L-T reginme, ¥, = v} and at
the same time p = p*. Therefore, the two countries are at the point (nlo. po).5 By
the assumption of internationally identical technologies in industry 1, real rental
rates are also internationally equalized in the presence of a factor-intensity rever-
sal, as shown by Uekawa (1872).

By (9) and (12) , p - and p* - curves can also be derived as the functions of
r,- Clearly, the p(rl) - curve is monotonically decreasing, the p*(rl) - curve
monotonically increasing, and at pothey have a unique intersection, (rg , po), where
the home and foreign countries can be under the K-T regime. They are depicted in
the second quadrant of Figure 2.s Note that the absolute value of the slope of the

p(rl) - curve equals that of the p(wl) - curve multiplied by kl’ and the slope of



..10-

Figure 2
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the p*(rT) - curve equals the absolute value of that of the p*(wi) - curve multi~

plied by kf. 1f both countries allow free international capital mobility but not any
international commodity trade, p* > p for a real rental rate higher than rl0 and p¥ <
p for a real rental rate lower than rlo, thus, there is a reversal in the pattern of

comparative advantage between the two countries, as pointed out by Ferguson(13878).

II. Inter-Country Difference in Technology

In this section I explore the effects on the relative price of commodity 2 of
technological improvement in the home country’s industry 1, its capital-intensive
industry, to show that the new equilibriun price which is consistent with global
diversification is higher than the initial level by a greater extent under the K-T
regime than under the L-T regime. Suppose that in the situation of inter-country
difference in technology in industry 1 postulated in (13) with o being initially
equal to unity, the home country’s techneslogy in thgt industry is improved to such a
small extent that the conditions (2) still hold and hence the two countries have the
diversified production structures after the technological innovation. SinceAw1 =
a{gl(kl) - klg{(kl)} and T, =¢xg{(kl), the shift in the p(wl) - curve due to the
innovation is obtained using (8), (10), (11) and (12),

Fay Pa
(14) ) /dccl = ( -0K2 + 9K1 p/da )/ (OKI- OKZ)‘

The shift in the p(rl) - curve due to the innmovation is derived by those equations

and (14),

5 T -
(1) T, /da=(-0 /d @) /0.

/N
L1

This shows that the magnitude of the shift in the p (rl) - curve is larger by 1 /
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Gmthan that in the p(wl) - curve pultiplied by /0 although the direct-

0117%
ions of the shifts in both curves are opposite. Since 0K1> 81(2' ? / da < 0 and

i
/r\l / da > 0 when /1:/ da = 0. They are ezactly the redistribution effects of
Hicks-neutral technical progress in a capital-intensive industry studied by Findlay-
Grubert (1959) and true for any value of p which ensures incomplete specialization
in the home country under the given conditions of techmology. Thus, the p(wl) ~ and
p(rl) - curves shift leftwards in the first and second quadrants of Figure 2, where
the new curves are-depicted as dotted lines, p’ (ul)-.and p'(rl) - curves, respective-

L

ly. Let p~ and pK denote the equilibrius relative prices of commodity 2 realized

under the L-T and K-T regimes respectively, then it turns out from the diagrams
that pL > pO and pK > p0 .

The relative position between these equilibrium prices can be easily worked out
in the following way. Under the L-T regime the technical progress in the home
country’s industry 1 shifts the p(wl) - curve along the p*(ul) - curve, maintaining
the equilibrius conditions for world labor market, W, = w;& for j =1 and 2. The
elasticity of the relative price of conmedity 2 with respect to W, on this curve is
-/;* /Ql = ( Bﬁz- Oﬁl) / Oil. the reproduction of (12). Denote by (?/ d a)[’
and G / dcc)K the changes in the equilibriua relative price of commodity 2 due to

technical progress under the L-T and K-T regimes respectively. Then (14) can be

used to get the former,
A L A
(16) (p/da)” = [(0%,- 0 / 01 (v / da).

Under the K-T regime the technical progress shifts the p(rl) - curve along the
p*(rl) - curve, preserving the equilibrium conditions for the world capital market,
rT. = r} for j = 1 and 2. The elasticities of p* with respect to r,oon this curve

J
are obtained by (8) and (12) as /1;* //r\1 = ( 9§2- Gﬁl) / 0{1 which equals Oﬁl/ 0[*,1
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times elasticity of p* with respect to w (15) and (18) yield the change in p

-
under the K-T regime,

an Grda ) < Cogm0gp /oo, 00 Fraad.

Obviously, G /dc:)K > ('x} /daz)L because 6‘*(2> Omn 91(1 at the initial equil-
ibriua with internationally identical techmologies in industry 1.

If we assume that, instead of (13), 8l(k) = cx*fl(k) for all k > 0, where
at > 1, the foreign countty:has Hicks-neutral technological superiority in industry
1, its labor-intensive industry, to the home country’s then it can be easily shown
that in this case the foreign p*(wl) - and p*(rl) - curves are shifted rightward in
the first and second quadrants of Figure 2 to raise pL to a greater extent than pK as
long as global diversification is maintained after the technical progress.? There-

fore, we can conclude:

THEOREN 1: In case of global diversification based on (12), Hicks-neutral technologi-

cal progress in industry ! of ome of the countries raises the relative price of commod-

ity 2 both under the L-T and K-T regime.

The economic mechanism to cause the results in thecrem 1 is a combination of
the redistribution effects of Hicks-neutral technological innovation and the Rybczynski
effects of the induced international factor movement. Under the L-T regime the in-
novation causes labor movement from the home to the foreign country at the initial
relative price p0 because Wy falls if it occurs at home while L rises if it occurs
abroad. This international movement of labor decreases the output of commodity 2
both in the home and foreign country. In addition, the innovation generally increases
the demand for coemodity 2 in the innovating country by increasing real income there.8

Thus, the relative price of commodity 2 must rise in order to clear the internationl
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compodity markets. Under the K-T regime the innovation causes capital movement

from the foreign to the home country at p0 because " rises if it occurs at home

while r{ falls if it occurs abroad. Since the aggregate output of commodity 2

is decreased by the Rybczynski effects of this international capital movement, the

relative price must rise through the same mechanism as worked under the L-T regime.
As to the relative level between pL and pK. it can be derived from (17) that px

> pL > PO when the home country has Hicks-neutral technological superiority in indus-

try 1 to the foreign country’s. On the other hand, pL > pK > po

when the foreign
country has the technological superiority of the same type in the same industry.

Therefore, we can have

THEOREM 2: If the home country has slight Hicks-neutral technological superiority

in industry 1 to the foreign country’s such that the production functions of all

industries in both countries satisfy conditions (2), then the relative price of com-

modity 2 realized under the K-T regime is higher than that under the L-T regime.

The result of theorem 2 essentially depends upon the factor-intensity condition
of an industry with Hicks-neutral technical innovation. If such an industry is
capital-intensive in the innovating home ocuntry, as assumed in the theorem, the
leftward shift in the p(rl) - curve, measured by the rate of increase in rys due to
the innovation is sufficiently larger than that in the p(wl) - curve, measured by
the rate of decrease in LI at any relevant value of p in Figure 2 so that this
dominates the result of raising pK greater than pL. regardless of the elasticities
of p in response to the percentage changes in T and L0 along the p*(rl) - and
p*(wl) - curves respectively. If such an industry is labor-intensive in the
innovating foreign country on the ceteris paribus assumption, the rightward shift

in the p*(rl) - curve due to the innovation is now much smaller than that in the
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p*(wl) - curve in Figure 2 (not drawn), so that this dominates the result of raising
pK less than pL. regardless of the elasticities of p in response to the percentage
change in r and w§ along the p(rl) - and p(wl) - curves.

A comparison can be made between the distributional sides of the two inter-
national economic regimes as an implication of theorem 2. Let rlx, rlL and rTL be
the real rental rate realized under the K-T regime and those realized under the L-T

regime in the home and foreign country respectively. Then, according to theorem 2,
(18) r

because of the Stolper-Samuelson relations in both countries. Thus, for home capital
the L-T regime is more favorable than the K-T regime while for foreign capital the

reverse is true. Similarly, let ulL, le and HTK denote the real wage rate realized
under the L-T regime and those realized under the K-T regime in the home and foreign

country respectively, then, according to theorem 2,

(19) w1K > ulL > HTK .

Thus, for home labor the K-T regime is more favorable than the L-T regime while the
reverse is true for foreign labor.9

If, instead of (13), the home country has technological superiority of the
Harrod-neutral type in industry 1, or if the production function of home industry 1
is represented by fl(kl) =<>zgl(kl / o« ) where o 3 1 for all positive k|, the result
of theorem 2 still holds although whether theorem | holds mutatis mutandis depends
upon the value of the substitution elasticity of home industry 1. In this case,
r, = g{(kl /o ) and wl=agl(kl / o) - k;r;. Thus, by the same procedure as above
I can see the effects of Harrod-neutral technical progress in home industry 1 on the

P(Hl) - and p(rl) - curves in Figure 2. The shift in the latter is represented by
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A A

which showes it to shift leftward as before. This implies that the relative price
of commodity 2 is raised by the technical progress under the K-T regime but that it
is not necessarily so under the L-T regime if > 0L2 because the shift in the
'p(wl) - curve is represented by ?l /da =1 - (GK1 /0“) ?l / dx. Using the
elasticities of p along the pi(wf) - and p*(rT) - curves I can get the relative posi-
tion of new equilibrium prices under both regises: (’; / da:)K - (?/ da)l’ = (()I!(2
- 8!(1) / eKl , the RHS of which is positive, regardiess of the value of the sub-

stitution elasticity.

. Choice between the L-T and K-T Regimes

In this section I introduce the conditions of inter-industry and inter-country
factor allocations into analysis and show that the results derived in the previous
section are useful to determine which international economic regime is more advanta-
geous to a country with a particular condition of technologies and factor endowments.
Let K and L denote a country’s total demand for capital and labor respectively and
let k = K/L, then they are represented in per capita terms as the sums of the demands
from industries 1 and 2 in each country:

1, + 12 = ] IT + 15 = 1

(21)

1.k, + 12k

¥ = k lTkT + l§k§ = k*.

2

In the initial situation of internatiorally identical technology in industry 1, the

necessary and sufficient conditions far glaobal diversification are

(22) k1 >k> k2 and ki > kx> ki.
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Let K and L denote a country’s endowments of capital and labor respectively and
% and T denote its ratios of capital to labor endownments and of demanded to supplied
labors. iUnder the L-T regime the worldwide demand for labor is related to its total
endownent by the equilibrium condition for international labor market, L + L¥ = L +

I*, which is rewritten on per capita basis
(23) T+ AlE=1+A

where A = 1* /.f. Since each country’s demand for capital equals its endowment of
capital, k = k/ 1 and k¥ = k* / 1%, Substituting them for k and k* in (22) and

sunping them up yields the necessary condition for global diversification,
@) . /K mi’*/k§<7+ Mt <k /ky+ )JE*/kT i

Under the K-T regime the worldwide demand for capital is related to its total endow-
ment by the equilibrium condition for international capital market, K + K* = K + Kx,

which is represented in per-capita terms by
(25) k+ Akt =k +A K%,

Since each country’s demand for labor equals its endowment of labor, the sufficient

condition for global diversification is now reduced to

(28) kl + /\k§ > k +Akx > k2 + Akf.

I assume that the rental for home capital earned abroad and the rental for for-
eign capital earned at home are repatriated and spent in the capital-exporting country
and further fhat so is the wage of home labor earned abroad and the wage of foreign
labor earned at home. In this sense, immigration here is a temporary matter. Since

national income equals the sum of the wage of endowed labor and the rental for endowed
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capital in each country on these assumptions, per capita real incomes of the home and

foreign countries are represented respectively by

@27 S P rlk g% = uf + rfﬁi.

In the initial situation each country can achieve the same level of real incose under
the L-T as well as K-T regimes because W, =wf = wlo and rp=rf= rlo there.

The technolsgical progress in home industry 1 will chanée the level of home real
income through its effects on the factor prices represented by (14) and (15) as long
as the home country is incompletely specialized. Since the proportional change in y
is the weighted average of the proportional changes in Wy and T with the weights
equal to L] / y and rli /'y reépectively. it can be represented for a constant home

capital-labor endowment ratioc by
? =r {6, (k-k)+ 6, (k,-k)P/da}/ly (0,- 60, )]

The first ters in the bracket in the RHS of (28) shows the income effect of the tech-
nical progress at a constant commodity price. It is positive, constant, or negative
accordingly as the home factor endowment ratio is greater than, equal to, or smaller
than the capital intensity of home commodity 2. The second term displays its income
effect through the induced change in the relative price of commodity 2. It is nega-
tive, constant, or positive accordingly as the home factor endowaent ratio is larger
than, equal to, or smaller than the capital intensity of home commodity 1. w*land

r{ are, on the other hand, affected only through the price change due to the techni-
cal progress so that, from (9) and (i2), the change in foreign per capita real in-

come can be represented for a constant foreign capital-labor endowsent ratio by

(29) T /de = [rjop,Gx - kP P/ da} / yx(0f, -0l
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Thus, foreign real income is an increasing, constant, or decreasing function of the
relative price, accordingly as the foreign factor endowment ratic is larger, equal to,
or smaller than the capital intensity of foreign commodity 1.

Let us define that for a country

(i) if its capital-labor endowment ratio is greater than the capital intensity of its
industry 1 the country is strongly capital-abundant;
(ii) if its capital-labor endowment ratic is less than the capital intensity of its

industry 1 the country is strqngly labor-abundant.

If the home country is strongly capital-abundant it will export capital under the K-
T regime and import labor under the L-T regime. If the foreign country is strongly
labor-abundant it will import capital under the K-T regime and ezport labor under

10 If the home country is strongly labor-abundant, whether it imports

the L-T regime.
capital under the K-T regime and exports labor under the L-T regime depends upon the
partner’s endowment position. Similarly, if the foreign country is strongly capital-
abundant its pattern of trade in factors depends upon the home country’s endowment
position. Note that the home country is capital-aburdant and the foreign country
labor-abundant in the Heckscher-Ohlin terminology if the former is strongly capital-
abundant and the latter strongly labor-abundant in the initial situation of inter-
nationally identical technologies, and vice versa.

For each country the levels of per capita real income realized under the K-T
and L-T regimes, which are denoted by yK and yL respectively, are compared as a pre-

liminary step to our objective of welfare conparison between the two regimes. Its

position in the factor endowment involves the judgement.

THEOREM 3: Suppose that the same conditions for the home country’'s technoiogical

superiority as those of theorem 2 are satisfied together with (24) under the L-T
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regime and with (268) under the K-T regime.

(i) If both home and foreign country are strongly capital-abundant, yL is larger

than yK but y*L is smaller than y*K.

(ii) If the home country is strongly capital-abundant while the foreign country is

strongly labor-abundant, yL as well as y*L are larger than yK and g*K respectively.

(iii) If the home couniry is strongly labor-abundant while the foreign country is

strongly capital-abundant, yL as well as y*L are smaller than yK and y*K respectively.

(iv) If both home and foreign country are strongly labor-abundant, yL is_smaller

than yK but y*L is larger than y*K.

The results of theorem 3 reflect a simple principle that for each country an
international economic regime which favers its abundant facter is more advantageous
to it than the other. If the home country is strongly capital-abundant as in cases
(i) and (ii) in the theorem, the L-T regime is to its advantage because, according
to (18), it is favorable for home capital. Although the hose country can earn high-
er rental than rl0 by ezporting capital abroad under the K-T regime, it can earn even
higher rental by importing fareign labor under the L-T regime because the relative
price of commodity 2 is lower under the latter thanm under the former regime. If the
home country is strongly labor-abundant as in cases (iii) and (iv), the K-T regime is
to its advantage because, according to (19), it is faverable for home labor. It is
obvious by similar reasoning that the L-T regime is advantageous to the foreign
country if it is strongly labor-abundant as in cases (ii) and (iv) while the K-T
regime is if it is strongly égpital-abundant as in cases (i) and (iii).

* 1f 1 assume that the two goods are consusption goods and that each individual
vwho has an identical utility function spends his whole inceme on them so as to mazi-

mize his utility, the welfare level of each country is proportional to that of its
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citizen. Assume that the individual’s utility function is continuously differenti-
able, increasing in each argument and homogeneous of degree one. Let u and c; denote
the level of his utility and his consumption of commodity j respectively, the levels
of utility of the home and foreign citizens are represented respectively by u =

u (cl’.°2) and u% = u(cf. cﬁ). Since they have homothetic preferences [Chipman (

1974)], their demand functions can be writtem by
(30) ¢ /c,=cf/cs=h(p) h'(p) >0
vhere cj and c} satisfy the home and foreign budget comstraints respectively,
(31) Cy + PCy =9 ci + pc§ = g%,

Using (28), (30), and (31), I have the change in the home citizen’s welfare,

measured in terns of commodity 1, due to the technical progress.ll
A _.
du r, 0 _ P r,0,,(k - k)
(32) = L k-k)-pey, | — o+ 1 12 2
%da oKf 0K2 da OKI- 8K2

where u = du/ 2 cy- The first bracketed térm in the RHS of (32) shows the elas-
ticity of home utility in response to a change in the relative price of comsedity 2
(Eup)‘ When it is negative the Ieve) of home velfare is a decreasing function of
the price, and vice versa. Since we know from theorem 2 that pL is lower than pK, it
is crucial to comparison between the home welfare levels realized under the L-T and
K-T regimes. Let m be the propemsity to consume commodity 2 (@ = pe, /3= pch /
¥%), uL and uK the levels of home welfare under the L-T and K-T regimes respectively.
If the home country is strongly capital-abundant, Eup is negative and hence uL is

K

higher than uw'. If the bome country is strongly laber-abundant, Eup becomes posi-

tive if m is sufficiently small so as to satisfy the condition12
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(33) < (k, —E)eL / (k) - ky)

where GL denotes the share of home labor in national income. Therefare, uL is

lower than uK under these conditions.

Similarly, the change in a foreigner’s utility level can be represented by

du* fo0f, (k- kp) T
= - poy | — -
%da Gﬁz - Oil de

u¥ is a decreasing function of p if the foreign country is strongly labor-aburdant
and an increasing function of p if the foreign country is strongly capital-abundant

and if the foreign propensity te consume commodity 2 satisfies
(30) o < (kt - k) of / (k§ - kp)

where 0{ denotes the share of foreign labor in national income. Thus I can have

the following conclusions on welfare similar to theorem 3.

THEOREN 4: Suppose that the same conditions of inter-country technological differ-

ence and factor endowments are satisfied as in theorem 3.

(i) If the home as well as the foreign country with m* satisfying (34) are strongly

capital-abundant, uL is higher than uK but u*L is lower than u*K.

(ii) 1If the home country is strongly capital-abundant while the foreign country is

strongly labor-abundant, uL as well as u*L are_higher thggﬁuK and u*K respectively.

(iii) If the home country with » satisfying (33) is strongly labor-abundant while

the foreign counry with m* satisfying (34) is strongly capital-abundant, o’ as well

as u*L are lower than uK and u*K respectively.

(iv) If the foreign as well as the home country with m satisfying (33) are strongly

labor-abundant, uL is lower than uK but u*L is higher than u*K.
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Although I noted above that if the technologies of industry 1 are interna-
tionally identical each country is indifferent to the choice between the L-T and K-T
regines, theorems 3 and 4 indicate that if the technologies are internationally dif-
ferent as assumed in (13) the two international economic regimes result in different
levels of real income and welfare for each country and that international conflicts
of interest may sometimes occur. Whether they may occur under a given condition of
technologies depends upon the pattern of relative factor endowments between the
countries. If the home country is capital-abundant and the foreign country labor-
abundant in the Heckscher-Ohlin sense as in case (ii) of the theorems, the L-T re-
gine is more beneficial to both countries than the other from the viewpoint of each
country’s real incope as uell.as welfare. This implies that if a set of countries,
like the United States and Mezico or like Japan and Asian NICs, satisfy the conditiens
on technolugy assumed above, they can agree with the adoption of the L-T regime as
a bilateral economic system or, in other words, any substantial restrictions on inter-
national labor mobility are inappropriate to cause illegal international flows of
labor between them. No conflicts of interests occur between the countries under the
K-T regime in case (iii) mutatis mutandis. In cases of (i) and (iv), where the rela-
tive factor endowments are not so distinguishable between the two countries as in
the previous cases, different regimes favor different countries}3 In case (i), for
instance, the L-T regime is favorable to the home country while the K-T regime is to
the foreign country from the viewpoint of each country’s real income and, in additionm,
welfare providedlthat condition (34) is satisfied. This implies that if the home
and foreign country can be taken as Japan and the United States respectively the
United States policy to encourage Japanese capital to flow in is suitable to its na-
tional advantage while the Japanese policy to restrict American labor to flow in is

not to its national advantage.
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IV. Concluding Remarks

This paper has coppared the welfare levels achieved under two international ec-
onomic regimes, the K-T regime which allows free trade in capital and goods and the
L-T regime which allows free trade in laber and goods, in the standard trade model.
Its characteristics are prominent in the assumptions about inter-industry and inter-
country differences in production technologies : for each country the absolute advan-
tage in labor productivity of one industry over another, each evaluated at some level
of commodity prices, is reversed at country-specific capital intenmsity from industry
1 to industry 2 in one country and from industry 2 to industry 1 in another, and for
the technology in one of the industries one country is Hicks-nutraily superior to
another.

The main results are that each country can achieve a higher level of real in-
come under the regime which favors its abundant factor than otherwise and that the
sane thing is true for the level of welfare on additional assumptions of consumption.
The fundamental reasons for this can be assigned to the inequality, which is caused
by the international difference in technology, between the levels of a relative com-
modity price realized under the two regimes and the Stolper-Samuelson relation be-
tween compodity and factor prices. They have interesting implications that if one
of the countries iS capital-abundant and ancther labor-abundant in the Heckscher-
Ohlin terminolgy both countries can gain under the same regime but if their rela-
tive factor endowments are not so distinguishable there occurs a conflict of inmter-
est between them : the regime under which one of the countries is more benefited is
not the one under which the other country is.

In deriving these results, the present paper relies heavily upon the simplify-

ing assumption that the rewards of capital and labor exported abroad are repatriated
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to the exporting country. If, instead, emigrants do not send back their wages to
their home country but spen& them where they moved, the conclusions will become
ambiguous because the level of total income realized by each country under the L-T
regime now depends upon the level of its labor employment endogenously determined,
its capital endowment exogenously given, and the rates of wage and rental while that
under the K-T regime constantly depends upon its factor endowsents ezogenously given
and the rates of wage and rental. Since the level of each country’s labor employment
is determined in an equilibriums for world coamodity market under the L-T regime, it
would be usually difficult to compare this level with its labor endowment without
any knowledge of the quantitative properties of local excess demand functions for

commodites.
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Footnotes

X This paper was read at the annual conference of the Japan Scciety of International
Economics. 1 would like to thank Professor M.lkema for valuable comments and sugges-
tions given there and my colleague, Professor G.E.Bascon, for making this paper more

readable.

1. The results obtained in the model based on the other Uekawa cendition can be
seen in footnotes 3,6,9 and 13 below.

2. The conditions, fj(o) = gj(O) = 0 and f;(OO) = g;(OO) = Q for j =1, 2, can be
relazed to weaker forms of fj(O) / f;(O) = gj(O) / 33(0) =0 for j =1, 2, f{(o) 2
g,(0) and g(0) 2 fl'(o). See footnotes 5 and 3 in Uekawa (1972).

3. The simplified form of another Uekawa condition is : fl(k) 2 8I(k) for all k >
0, and there is a positive ﬁ; such that fz(k) > gz(k) for 0 < k <'§;. fz(k) < gz(k)

for k2 <k < oo, and fz(kz) = 82(k2)'

4. I use [a, b] to show a closed interval and (a, b) to show an open interval bet-

ween points a and b.

5. The two countries can be at the peoint (ulo, po) even under a regime with free
international commodity trade only, if their capital : labor endowzent ratios take
proper values within the range of values which ensure thes incomplete specialization.
This can be proved by examining the relationship of each country’s demand for comacd-
ity 2 at po to its capital : labor endowment ratio which satisfies (21) in the text
and looking for a set of (k, k*) which satisfy the equilibriua condition for world

market of commodity 2.
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6. If the production functions of the industries in both countries satisfy, instead
of (2), another Uekawa condition noted in footnote 3 and those of industry 1 remain
to satisfy condition (13) in the test, the p(rl)- and p*(rl*) -curves have a unique
intersection where factor prices are internationally equalized whgn fl(k) = gl(k)
for all k > 0. Because then k2* > k2 and kl* = kl' there are three cases conceivable

for the ranking of industries by factor intemsity: (i) kl = kl* > k2¥ > k2' (ii)

kot > k, > k =k*,and(iii)k2*>k*=k

ot > Ky 2k =k > ky.

1 1

7. Since wf = a* {f (k) - ka{(kT)} and rf = a*f{(kp in this case, Wf / da*
A A A
=( 0}, - Ofp/dax) / (0f, - 0f) and r} /da¥x=- (1 - 0f W /da%)/
Oil. instead of (14) and (15) in the test. It follows that the p*(wf) - and p*(ri)-
curves shift rightward in Figure 2, resulting in (? / doc’k)K > 0 and (’p\/ d o )L
> 0. Along the p(wl) - curve the elasticity of p for a proportional change in LA is
A L A
( "m' OKZ) / "1(1' so that (p/d a*)” = [ ( em- GKZ) / oxll i / da*. Along
the p(rl) - curve the elasticity of p for a proportional change in T is (OKI- 91(2)
”~
1> SO that (p / da*)K. = - (OKI- 0K2) /7 ( 0L10K1) + (?/ d a*)l'. which

/.OL

is less than (?/ da*)l'.

8. The effects of the technical innovation on per capita real incomes will be ana-

lyzed in the nezt section. See eq.(28) for its effect in the innovating country.

9. If, instead of condition (2), the other Uekawa condition noted in footnote 3
is assumed and condition (13) in the text is held, then theorems 1 and 2 must be
modified, depending upon the assumption of facter-intensity ranking. If it is
assumed that, for instance, kl = k ¥> k}> k2 at an initial equilibrium with
internationally identical technologies in industry 1, both p(nl)- and p*(vl*)- curves
have positive slopes and the former cuts the latter from below at the intersection

because the productivities of capital in industry | are equal in both countries but



- the productivity of capital in industry 2 is higher in the home country than abroad.
This implies that both p(rl)- and p*(rl*)- curves have negative slopes and the former
cuts the latter from above at the intersection. The redistribution effects of tech-
nological progress in home industry 1 and the Rybczynski effects of. international
factor movement induced by it indicate that it shifts both p(rl)— and p(wl)- curves
leftwards with the rate of shift in the former bigger than that in the latter. This

0 L K L L

implies that p° > p° > p and therefore rlK > T > riL, and Y > HIK > HTK by the

Stolper-Sazueison theorer. By similar reasoning, pL > pK > po » rlL > rle> 'IK'

and le > w*lK > wlL in the case of k*z > k2 > kl = k*l. and pK > pL > po . rlL >

r1K > r*lL. and ulK > wlL > u*lK , the same results as in the case analyzed in the

text, in the case of k*2 > k*l = kl > k2.

10. This is because if the home country is strongly capital-abundant its factor
endowment ratios satisfy k> kl > k under the K - T regime and T1>1 under the L - T
regime and if the foreign country is strongly labor-abundant its factor endowment

ratios satisfy k¥ > kI > k* under the K - T regime and 1 > T* under the L - T regime.

11. The expression (32) can be derived by differentiating c = hy / (p+h) and

c, =y / (p+h) and substituting them and (28) intoc du / u = dc1 + pdcz.

2

12. Condition (33) can be de}ived by setting the first bracketed term in the RHS

of (32) positive and using the relationship, BKI 'BKZ < ( kl - kz ) I, / fz.

13. If, instead of condition (2), the other Uekawa condition noted in footnote 3
is assumed, condition (13) in the tezt is preserved, and if no factor-intensity
reversals exist between the tun'countries. then they encounter international con-
flicts of interest in the choice between the K-T and L-T regimes provided that

their relative factor endowments are different from each other in the Hecksher-Ohlin
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sense., [f kl = k*l > k*2 > k2 at an initial equilibrium with internationally
identical technologies ir industry 1, a strongly capital-abundant country wants to
choose the K-T regime while a strongly labor-abundant country wants to choose the L-
T reginme, and the reverse is true if k*2 > k2 > kl = k*l at the initial equilibrium.
It should be noted that in the case with the former ranking of factor intensity the
necessary condition for global diversification under the K-T regize, k2 + A.k*z <
K+ Akt < kl-f Ak*l, is not satisfied when both of the countries are strongiy
capital-abundant and in the case with the latter ranking it is incensistent with

global diversification under the K-L regime that both countries are strongly labor-

abundant.
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