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On the Relative Gains from Liberalized
Foreign Investment”

James D. Gaisford™

This paper examines whether the multilateral liberalization of trade
in capital services could contribute to economic development by reducing
the per-capita income gap between source and host countries. A Mac—
Dougall-Kemp model iz used to consider liberalization both from an
initial state where the restrictions on foreign investment are of arbitrary
heights, and from an initial Nash equilibrium. It is shown that balanced
reductions in barriers to foreign investment will tend to generate relative
as well as absclute gains for the host country if other things — such as
the technology and labour endowments — are equal across countries.

I . Introduction

Do host countries tend to gain more than source countries from
liberalized foreign investment? Could freer trade in capital services act
as a stimulus to development that helps to reduce the per—capita income
gap between the North and South? During the past decade many Less
Developed Countries have shown an increased willingness to re-exantine
barriers to foreign investment as well as trade. In its appraisal of the
Uruguay Round of the General Agreement on Tariffs and Trade, the
Economist (1993, 59) observed that a “-- start has been made on
relaxing the rules that restrict cross-border investment.” In the
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North American Free Trade Agreement, Mexico has agreed fo a more
far-reaching process of liberalization with provisions covering portfolio
as well as direct investment.! Are such steps toward the liberalization
of foreign investment likely to be directly beneficial to Developing
Countries, or should they be seen as a concessions for gains made
elsewhere? The theoretical analysis which will be presented in this
paper suggests that host-country status is typically an advantage when
the trade in capital services is liberalized.

Ruffin (1984: 255-258) has compared autarky with free trade in
capital services in a MacDougall-Kemp? model where both the source
and host countries produce the same autarky output levels according to
identical Cobb-Douglas functions. He finds that the host country will
enjoy a larger gain in total, as opposed to per—capita, income from a
move from protection to unrestricted foreign investment if (and only if)
the capital share parameter is less than one half. Hence, there is some
indication that host countries will tend to gain relatively more than
source countries when foreign investment is liberalized, but lose
relatively more if trade wars are fought over foreign investment.

There is, however, a fundamental objection to Ruffin's analysis
even when the restrictive conditions on the degree of initial protection,
the technology and the initial outputs happen to be applicable. If the
countries have identical technologies and identical outputs in the initial
state of protection, it follows that the host country must have a larger
labour endowment and a smaller capital endowment than the source
country. Thus, if the countries’ populations stand in the same
relationship as their labour endowment, the liberalization of foreign
investment could cause a larger gain in per-capita income in the source
country than inn the host, even thought the gain in total income is
larger for the host than the source. In fact, the numerical example that
underlies Ruffin’s Figure 32 (1984: 256-257) would give rise fo
precisely this type of conclusion.® Hence, there is a need to go beyond

1. As well as exemptions pertaining to telecommunications and social services that apply to
Canada and the United States, it is notable that Mexico's constitutional restrictions on
foreign investmeni in its important energy sector remain in force. (For a synopsis of the
North American Free Trade Agreement, see External Affairs and International Trade Canada,
1993).

2. See MacDougall (1960) and Kemp (1962).
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Ruffin's analysis of the aggregate gains of the host country relative to
the source country.

In this paper the comparisons of the gains from liberalized foreign
investment are made in per-capita rather aggregate terms. This paper
also extends Ruffin’s analysis in three other respects. First, the initial
restrictions on foreign investment need not be prohibitive and the final
state need not be free trade. Liberalization is considered both from an
initial state where the restrictions are of arbitrary heights, and from an
initial state that is a Nash equilibrium in per-unit taxes on foreign
investment ea[rnings. Secend, the initial outputs of the two countries
need not be equal. Third, the production functions need not be Cobb-
Douglas. I will be shown that liberalized foreign investment wiil
typically reduce the per-capita income gap between a source and host
country in a henchmark situation where the source and host countries
are alike in all respects other than their capital endowments. Thus, the
host country tends to have a relative advantage from liberalized foreign
investment. This relative advantage of the host country does, however,
require a fypical technology where the marginal product of capital
always declines at a diminishing rate.

The presentation of the MacDougall-Kemp model in Section IT is
similar to that of Ruffin (1984). The effects of liberalized foreign
investment on the per-capita income gap between the source and host
country are examined in Sections HI and IV. In Section V the analysis
is extended to the situation where the initial state is a Nash equilibrium
in per—unit taxes on foreign Investment earnings. Finally, concluding
remarks are provided in Section VI.

II. The MacDougall-Kemp Model of Foreign Investment

Suppose that two. countries, North and South, each produces an

3. In Ruffin’s cxample (1984: 256-257), the distributive paramcters attached 1o capital and
labour in the Cobb-Douglas production function arc 1/3 and 2/3 respectively, the host’s and
source’s capital endowments are 8 and 2, and the host’s and source’s labour endowments
arc 2 and 1. In this case, liberalization from autarky fo unrestricted foreign investment yiclds
a total income gain of 0.191 for the source, which is less than that of 0.290 for thc host.
The per-capita income gain of 0.191 for the source, however, exceeds that of 0.145 for the
host.
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identical good according to constant-returns—to-scale technologies.
Further, North exports capital services to South in exchange for an
additional quantity of the single consumer good. The Ilabour
endowments of North and South are L and L" respectively. It will be
assumed that each country’s population is equal to its Iabour
endowment. The capital endowments of the tow countries are K and
K' and the level of foreign investment (or volume of trade in capital
services) is Z. Consequently, b = L/L" is the ratic of North-to-South
labour endowments, and k¥ = K/A and k™ = K/L  are the
capital-labour endowment ratios of the two countries. Furtheﬁnore, z
Z/L is the ratio of foreign investment to North’s labour endowment
and ¢ = (K - Z)/L=%k-z and ¢ = (K+Z)/L" = k"+bz are the
capital-labour employment ratios in production for the two countries.

It will be assumed that Southern labour is uniformly “a” times as-
productive as Northern labour where a>0 but, typically, a=<1. Thus,
South’s endowment of efficiency units of labour is al’, its endowment

ratio in units of capital per efficiency units of labour is k'Ya = K'/alL',

and its employment ratio in units of capital per efficiency unit of labour
is c'/a = (K'+Z)/al.” = (k™+bz)/a. It will be convenient to refer to ¢ and
c/a as the ‘effective capital intensities’ of North and South respectively.
The Northern and Southern technologies will be assumed to be identical
when Southern labour is reckoned in efficiency units. The Northern
and Southern output levels per efficiency unit of labour are f(e) and
f(c'/a), where (0} = 0, () > 0 and f7() < 0. Thus, the
corresponding per-capita output levels are f(c) and af(c’/a). Given that
all markets are competitive, North’s and South’s rental rates on capital
aret r = {'(c) and rx = g'(cx) = f'(c+/a), and their respective wage
rates (per worker) are’ w = f(¢) - cf'(c), and w* = af(c*) — e+ f (e+/a).

There are, of course, many policy instruments with which national
governments, cither by design or by accident, directly or indirectly
affect the flow of trade in capital services. On the one hand, host
countries may use various mnon-tax measures ‘such as quantitative
restrictions, judicial or political review procedures, and performance and
participation requirements as well as taxes. On the other hand, while
source—country governments typically allow some deductibility for
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foreign taxes paid on capital that is invested abroad, such deductibility
is rarely perfect. Thus, capital that is invested abroad is typically
penalized relative to that which is invested domestically. Further, it is
very important to emphasize that barriers to trade in goods indirectly
affect trade in capital services through general equilibrium  linkages.
For example, the simple structure of the ciurrent model makes it clear
that Northern tariffs or Southern export taxes on the single final
product will restrict foreign investment. In order to simplify the
analysis of the liberalization of foreign investment, it will be convenient
to summarize all of a country’s restrictive measures in the form of an
eqﬁivalent per-unit tax on foreign investment ecarnings. Thus, t
represents the per-unit tax that is eguivalent io all of North's direct
and indirect restrictions on foreign investment, while t* represents the
equivalent per—unit tax of South.

The world rental rate on capital, p, is defined to be the value at
the border of remitted earnings on a unit Northern capital invested in
South. In other words, the world rental rate is the return to Northern
capital invested in South after the payment of the Scuthern tax but
before the payment of the Northem tax (i.e., South’s net payment to
North). Southern firms will demand capital from North to the point
where South’s domestic rental rate minus its tax is driven into equality

with the world rental rate (ie, r+ - t+ = p*). North will supply capital
to South to the point where the world rental rate net of the Northern

tax is equal to North's domestic return to capital (ie, o -t = 1)
Thus, Nerth’s inverse supply function and South’s inverse demand
function for foreign investment can be written as follows

o =f(k—z) +1t (D

o :f’(%) — ¢t )

The equilibrium level of foreign investment per capita in North is
implicitly determined by equating demand and supply (e, Ffk—2)+t

- af’(mli:—bz)k t*).
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2 =h(t+t*) where: h'{t+t")= é — <0 3)
() + 217 ()

In effect a unit of Northern-owed capital “invested” in South is
subject to the taxes — or equivalent festrictive measures — of hboth
countries (i.e.,r*—[t*+t]= r)45 Thus, if either country increases its
tax, foreign investment declines.

The per-capita incomes of the two countries are derived by
adjusting their respective per—capita output levels for foreign investment
earmings.

y=flk—z)+zp (4
y*:af(iaﬂ)*bZP (5

The North-to-South per—capita income gap, 7 = v—y" is a simple

but useful measure of infernational inequality or relative welfare.

y= f(k—z)‘af(—%_ﬁ%r(l-l-b)zp ®)

4. While cach unit of Northern capilal invested abroad earns the Southern rental rate, 1, the
Southern: tax of t must be paid before earnings equal le the world rental rate, e, are
remitted to North. Once these rcmilted earnings rcach North they arc subject to the
Northern tax, t, leaving a fina! after tax return of ¢ - tor r' -t - t which must be egual
to the Northern rental rate, r.

5. Inter-country differences in the effective rate of taxation on capital in general (e,
through personal and corporate income tax) also affect the location of capilal just as
differences in consumplion taxes can affect inter-country consumplicn levels for a particular
good. Suppose that ¥ and ¥ represent national tax rates on capital income in North and
South and t and t* continue to represent additional taxes (or tax cquivalents of quantitative
measures) applied lo the carnings on foreign investment. In this case, world capital market
equilibrium would require that r° - ¥" - {("+ t} = r - ¥ Notice that if t' =t =0, there
would be no barriers to trade in capital services and full national treatment. In this paper,
we abstract from the laxation of capital in general {ie, we sel " = ¥ = 0) in order to
focus on the liberalization of trade in capital services per sc.
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Clearly, the North-South per-capita income gap wold decline in
response to some change such as the liberalization of foreign investment
if and only if the per-capita income of South increased by a larger
amount than that of North. _

Suppose for the moment that trade in capital services were
completely unrestricted. Since the téchnologies of the two countries are
uniform when reckoned in terms of efficiency units of labour, the two
countries would have : (i) equal rental rates, (ii) equal effective
capital intensities, and (iii) egual outputs per efficiency unit of labour
Gie, if £ = tx =0, then r = 1, ¢ = ¢/a and f{c) = fic*/a)). Output
per-capita must be at least as large in North as South since Northern
labour is at least as effective Southemn labour (e, if t = t'= 0, then
flc) = af(c’/a) since a <1). Assuming that North’s endowment of
capital relative to efficiency units of labour exceeds that of South,
foreign investment per-capita in North must be positive (ie, if t = t* =
0, then z>0 given k>k#/a). The combination of higher per-capita
output in North and remitted foreign investment earnings flowing from
South to North dictate that the per—capita income gap must be positive
under free trade in capital services (e, if t = {"= 0, then 7 >0).

Since taxes impede foreign investment, a positive total tax wedge
would imply that © (i) the rental rate in North will be less than that
in South, (ii) the effective capital intensity in North will exceed that in
South and (iil) output per efficiency unit of labour in North will exceed
that of South if the total tax wedge is positive (ie., if ¢ + t+>0, then 1
< 7*, c>c#/a and f{c)>flcx/a)). The North-South per-capita incorme
gap must remain positive if barriers to trade in capital services exist.
The remainder of the paper examines how the world rental rate and
per-capita incomes respond to the liberalization of trade in capital

II. Liberalized Trade in Capital Services

In the initial, pre-liberalization equilibrium, the Northern and

Southern taxes are tg, and {; respectively$ In this section and the

6. For simplicity, it will be assumed that the combined effect of the initial taxes is not
prohibitive. Thus, 2>0 in the initial equitibrium.



JOURNAL OF ECONOMIC DEVELOPMENT

following section these initial taxes will be treated as parameters that
have arbitrary heights. In the Section 5, however, attention will be
given to an initial Nash equilibrium where each country has set its .
per-unit tax at the optimum height. The liberalization of ftrade in
capital services typically involves discrete, rather than infinitesimal,
changes in each country’s restrictions on foreign investment. In the

final, post- Hberalization equilibrium the taxes are t;, and t| where 0 = t;

< ty, and 0 < t]< ty. It is useful to define the parameter 9< [0, 1] to

indicate the degree to which the liberalization of foreign investment has
been phased in or implemented.

t=ti+(1—8}ty;—t,) 7
t*=t7+{1—@)t;—tD (8)

When 6 = 0 the taxes of the two counfries are at their initial heights,
when =1 the taxes are at their final heights,' and when 0< 8 <1 the
tax cuts have only been partially phased in.

Since equilibrium per-capita foreign investment depends on the
heights of the two taxes (via equation (3)) which, in turn, depend on
the degree to which liberalization has been phased in (via equations (V)
and (B)), per-capita foreign investment implicitly depends on the degree
of implementation.

z= ¢ (0) where:

£(0)= T

T >0 (37
£ k=t (g)+ 2 g (XERECO),

Here, T = ty;—t;-+t;—ti> 0 is the total reduction in barriers to foreign

investment that has been negotiated. Of course, moves in the direction of
liberalization result in tax cuts that encourage additional foreign
investment.
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Equations {7) and (3') can be substituted into equation (1), or
equivalently, equations (8) and (3') can be substituted into equation (2),
in order to show that the world rental rate on capital afso depends on the
degree of implementation.

o =P{(8) where: P’'(0)= { tl(b)f (M‘M)
B it t‘ " (k= z(e))}c (8) ©

The overall change in the world rental rate associated with the
liberalization of foreign investment can be determined as a continuum of
infinitesimal comparative static steps.

no= [P0 = [ (Rt kabia)

~(2EO G- o) (0)ao (10

Equations (3") and (10) can be substituted into equation {(6) in
order to show that the North-South per-capita income gap depends on
the degree to which foreign investment liberalization has been phased in

y=TI(8) where: I'"(8)=(1+b) £ (8)P(8)+{((t,—t)
—(tg—thb)(1—8)+(t,—btD} ¢’ (6) (D
The effect of liberalized foreign investment on the North-South

per-capita income gap can also be seen as a continunm of infinitesimal
steps which phase in the tax cuts.

1 1
ay=[1I"(6)a0 =(1+b)zpae +t,~bt) [ £'(0)do
+ [ (@)= D (KL e ¢ (9))

§'(g)de {12)
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The derivation of equation (12} is shown in the Appendix. A decline
(increase) in the world rental rate caused by liberalization is neither
necessary nor sufficient to cause an automatic decline (increase) in the
per-capita income gap. As well as the terms of trade effect which
depends wholly on the change in the world rental rate on capital (e,
the first term in equation {12), it is necessary to account for the
relative effect of the remaining distortions (ie, the second term) and the
incidence of the reductions in world capital market distortions (i.e., the third
term).

IV. Liberalization with Arbitrary Initial Barriers

The assumptions on the following menu are useful in assessing
how the world rental rate and the per—capita income gap respond to the
liberalization of foreign investment.

Al : The North and South have identical constant-returns-to-scale
technologies when Southern labour is measured in efficiency units.
A2 : The common inverse demand funetion for cupital per efficiency unit
of labour is convex over all of the relevant domain (ie, f(c) is

convex or £ (>0 ¥ celk/a k).

A3 North is endowed with at least as many efficiency units of labour
as South (Le, b/a=1)

Ad : North is endowed with at least as marny physical units of labour
as South (ie, b=1).

A5 The iax reduction by North is at least as large as that by South

(ie, to—t, = ty—ty).

A6 ! The final tax for North is at least as low as that for South (ie.,
t,<t}).

Assumption 1 and the limiting cases in Assumption A3-A6 (where the

weak inequalities hold with equality) establish a benchmark situation

where North and Seuth are equivalent in all respects except for their

capital endowments and foreign investment status (ie., k>k" and z>0).7

7. When the restrictions given in A3 and A4 hold with equality, it follows that
labour in North and South is equally preductive (ie, a = 1). Furthermore, when
the restrictions given in A5 and A6 hold with equality, it follows that initial

10
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Assumption AZ, which implies that the marginal product of capital
~ always declines at a diminishing rate, is relatively, but not completely,
mnocuous. The Appendix shows that only one of the five possible sign
patterns of third derivatives of constant-returns- to-scale production
functions has the marginal product of capital diminishing at an
increasing rate. The Appendix also indicates that if the production
function has a constant elasticity of substitution, o, which is greater
than one half, this is a sufficient, but certainly not necessary, condition
for marginal additions to per-capita output from small increases in the
capital intensity to decline at a diminishing rate. Hence, with a
Cobb-Douglas production function where =1, Assumption A2 must be
met,

If other things are equal, there is a tendency for the liberalization
of foreign investment to cause the world rental rate to decline or move
in favour of South.

Proposition 1: Given Assumptions AI-A3 and A5, the world rental rate
must fall in response to the liberalization of foreign investment.

The North-South per-capita income gap also tends to decline or move
in favour of South if other things are equal.

Proposition 2: Given Assumptions Al-A6, the liberalization of foreign
investrment must reduce the per-capita income gap between North and
South and, thereby, increase the per-capita income of South by more
than that of North

The following lemma assists in the proofs of these propositions.

Lemma I: Given Assurnptions Al and A2, North operates at a strictly
Hflatter point than South on the common inverse demand function for
cupital per efficiency unit of labour in all situations where the

implementation of liberalization is incomplete and at as least as flat a
point in the situation where the implementation is complete (ie, 0> F'

Northern and Southern taxes are of equal height (ie, ty=tg).

11
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(c)> fi(c/a) VOEI0, 1) and 0> f(c)> f'(cx/a) for €=1).

The proof of Lemma 1 is o be found in the Appendix.

Proposition 1 arises because Lemma 1, in conjunction with
Assumption A3 and A5, implies that the integral in equation (10) must
be strictly negative. The proof of Proposition 2 is also straightforward.
The first term in equation (12) must be negative according to
Proposition 1. Assumptions A4 and A6 are important for Proposition 2
even though they were not required for Proposition 1. In particular,
Assumptions A4 and A6 are sufficient to guarantee that the second
term in equation (12) is negative. Assumptions A3 and A4 and Lemma
1 are sufficient to establish that the third term is negative.

Why does the host country tend to be at an advantage when
foreign investment is liberalized and other things are equal? Lemma 1
indicates that North initially operates at a flatter point than South on
the common inverse demand function for capital per efficiency unit of
lzhour, In other words, North confronts a relatively inelastic excess
demand function (for capital relative to efficiency units of labour) from
South, while South faces a relatively elastic excess supply function from
North. Hence, North relinquishes more market power than South in the
course of the liberalization of foreign investment and South’s per-capita
income increases by more than that of North.®

Of course other things are not always equal and the effects of the
liberalization will depend on other considerations as well as a country’s
host-versus-source status. These other considerations are easily
understood. Assumptions A3 and A4 suggest that countries with
smaller endowments of lahour (in terms of either efficiency or physical
units) tend to have a relative advantage in the liberalization.  This
small country advantage from liberalization is simply the converse of
the usual large country advantage in a trade war. Assumption A5
suggests that the country making the smallest cuts tends to have a
relative advantage when foreign investment is liberalized while
Assumption A6 suggests that the country retaining the larger

8. Since the liberalization of trade in capital serviccs may teduce but cannot climinate the
North-South per-capita income gap, there remains a sense in which it is better to be capital
rich than capital poor.

12
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restrictions also tends to have an advantage. Of course, individually or
in combination these other effects could swamp the host-country
advantage® Nevertheless, host-—country status remains as one type of
advantage in the broader picture,

The effect of low labour productivity in South is particularly
interesting since it could offset the effects of a larger physical
endowment of labour.

Proposition 3: Given that Assumptions Al, A2 and A5 hold but
Assumption Ad is violated because South’s physical  endowment of
labour exceeds that of North(ie, b<1), the elimination of foreign

investment restrictions (ie, t;=t}=0) will reduce the North-South

per-capita income gap provided that Southern labour productivity is
sufficiently low (ie, a < b°).

The world rental rate must fall and the first term in equation (12)
must be negative because North must have a larger endowment of
efficiency units of [abour than South (e, a < b* < b <1). The
second term in equation (12) disappears because taxes are completely
eliminated. Finally, Lemma 1 together with the low labour productivity
condition (i.e, a < b®) imply that the third term is negative,

The critical role of Assumption A2 in the preceding analysis
should, however, be noted. If the technology were unusual in the sense
that the marginal product of capital did not always decline at a
decreasing rate over the relevant domain, neither Lemma ! nor
Propositions 1-3 would hold. Moreover, if the technology were very
unustial in the sense that the marginal product of capital declined at an
always increasing rate over the relevant domain (e, if f'(c) were
concave of £77°(¢) < 0 ¥V ¢ € [k'/a, kl}, then Lemma 1 would be

reversed, Furthermore, after changing the direction of the inequalities
in Assumptions A3~A6, Propositions 1 and 2 would also be reversed,

8. For example, in the exlreme case where North initially levies no taxes on foreign
investment, South would lose from relinquishing market power with a unilateral lax cut
provided that its tax was not cxcessive in the first place.

13
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V. Liberalization from an Initial Nash Equilibrium

The analysis of the [iberalization of trade in capital services can
be adapted to allow for an initial Nash equilibrium where the per—unit
taxes are endogenously determined.!0 Suppose that each country has
chosen its initial per-unit tax in order to maximize its per-capita
income while taking the tax of the other country as given. The
first-order conditions that stem from such income maximization imply
the following optimum tax formulae.ll

t=—h(t*)%f"(m]ﬂ;t—+t:l) >0 (13)
t*=—h{+t")f " (k—h{t+t") > 0 (14)

Equations (13) and {14) can be interpreted as tax reaction functions in

implicit form. Consequently, the initial Nash equilibrium taxes, f, and

’E\;, can be determined by simultaneously solving these two reaction

functions.!2 In the Nash equilibrivm, each country assesses an optimum

10. Dixit (1987) discusses a Nash equilibrium in tariffs for a two—-country, two-good model
of commedity tradc. Although an initial Nash cquilibrium is a very useful reference point
for the theory of the liberalization of forcign investmenl, it also has some drawbacks. Maost
important, there is considerable evidence that countrics do not always acl as nalional welfare
maximizers when they set their trade policies. TFurthermore, as in the case of oligopoly, the
Nash equilibrium will be dependenl on the instrument chosen. For example, Rodriguez
(1974) shows thce non-cquivalence of tariffs and quolas under retaliation. Nevertheless, it
could easily be shown thal the qualifative conclusions obtained below concerning relatively
greater host couniry gains would continue to hold for initial Nash equilibria in ad valorem
taxes or quantity restrictions.

11. North’s ohjective is to choose its tax so as to maximizes its income (ie, in equation{4))
given South’s per-capita demand for capital (ie., equation(2)) and the condition that
determines equilibrium per—capita foreign investment (ie., equaticn(3)). Similarly, Souwth
maximizes its income in cquation (5) subjcct to equalions (1} and (3). The optimal per—unit
taxes on foreign investment could be converted to the well-known relationships between an
ad valorem tax rates and inverse elasticities (see Ruffin, 1984, 253} by dividing by the world
rental rate.

12. Tf it is always the case that f"'(c¥) < —(b/a) zf " (ct) then North’s reaction function has

dts/di. <-1, and if it is always the case that ()< zf'''{c) then South’s reaction function has
O>dix/di>>—1.  The siluation where both of these inequalifies hold is sufficieni, but not
nceessary, for the taxes of the two countrics to be strategic substitutes {see Bulow et al.),

14
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trade tax which is positive and, thus, foreign investment is restricted in
comparison with free trade.

It is now possible to consider the effects of the liberalization of
foreign investment when the initial state is a Nash equilibrium in per-unit
taxes. To begin with, Proposition 1 concerning ‘the world rental rate can
be extended.

Corollary 1.1: Given assumptions AI-A3 and A6, and beginmming from «
Nash equilibrium in per-unit taxes, the world renial rate rust Jall when
foreign investment is liberalized,

N bz ..., k*+b z,
The Nash equilbrivm taxes ave fp=—— Cge( ) ond
fo*=— zof (k— z,) where 7y is North's per-capita foreign

mvestment in the initial Nash equilibrium. Given Letnrma 1, it follows that

North’s initial Nash-equilibrium tax exceeds that of South e, fy> ).
Since North’s final, post-liberalization tax can be no higher than that of

South by Assumption 6 (e, t; < t]), North's tax cut must exceed that of

South (e, p—t;> fp—t]). In conjunction with Assumption A3 and

Lemma 1, this implies that the integral in equation (10) must be negative,
Propositions 2 and 3 concerning the per-capita income gap can also
be extended.

Corollary 2.1: Given assumptions AI-A4 and A6, and beginning from a
Nash equilibrium in per-unit foxes, the North-South per—capita income
gap must be reduced when foreign investment is liberalized

Corollary .11 implies that the first term in equation (10) is negative and
the proof that the second and third terms are negative is the same as for
Proposition 2.

Corollary 3.1° Given that Assumptions Al and A2 hold but Assumption Ad
is violated because South’s physical endowment of labour exceeds that of
North (ie, b < 1), the elimination of foreign investment restrictions ( Le.,

t =ff=(]) beginning from an initidd Nash equilibrium in per-unit taxes

15
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will reduce the North-South per—capita income gap provided that Southern
labour productivity is sufficiently low (ie, a < ¥).

Since North's tax cut exceeds that of South (e, > fut) and

since North must have a larger endowment of efficiency units of labour
than Seuth (e, a < < b < 1), the world rental rate must fall and the
first term in equation (12} must be negative. The proof that the second
term in equation {12) is equal to zero and the third term is negative is the
same as for Proposition 3.

VI. Conclusion

The world efficiency gains associated with the liberalization of capital
services seem likely to generate significant absolute henefits for source and
host countries alike. :

Nevertheless, even the simple MacDougall-Kemp model suggests that
there will likely be resistance to such liberalization on political-economy
grounds. Tn this model, the reduction of barriers to forelgn investment
would push the real wage down and the real rental rate up in the North
and do the reverse in South. Consequently, in both source and host
countries there may be a great deal of potential for domestic conflicts over
whether to pursue a conciliatory or aggressive foreign investment policy
regardless of the national interest.1?

The analysis of this paper suggests that host countries should
actively pursue the multilateral liberalization of foreign invéstment in
conjunction with trade liberalization. It has been shown that balanced
reductions in barriers to foreign investment tends to confer relative as well
as absolute gains upon the host country if other things are equal. While a
country’s other relative advantages and disadvantages certainly do matter,
host-country status tends to be a relative advantage in the liberalization
“.process.  Moreover, even if the host country has a larger physical
endowment of labour than the source, balanced [iheralization will stiil

13, In spite of the political tension that is likcly to arise, many would deem the upward

pressure on wages at the expense of the domcestic rental rate on capital in host countries to
be a “good” distributional effect.
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reduce the source-host per—capita income gap if the host country’s labour
productivity is sufficiently low. Consequently, the results of this paper,
building on those of Ruffin (1984), indicate that the multilateral
liberalization of trade in capital services could act as a stimulus  to
development that helps reduce per—capita income gap between source and
host countries. This case is made still strenger because the rents that
artse when host countries apply non-tax restrictions on foreign investment
may actually accrue to Nerthern firms and investors in many instances.
There is, however, a need for host countries to be vigilant in their pursuit
of liberalized foreign investment because source—country barriers tend to be
more subtle and work through the unequal treatment of earnings on
foreign as opposed to domestically invested capital in personal and
corporate income tax systems.

This paper also indicates that host countries are particularly
vulnerable in the event of increased protectionismn pertaining to foreign
investment. Of course, regardless of a country’s foreign investment status,
absolute losses in national welfare would typically arise from multilateral
moves in the direction of foreign-investment restriction. Nevertheless, if
other things were equal, a host country’s per-capita income loss from such
protectionism would tend to be larger than that of a source country.
Whatever other strengths and weaknesses a country may possess if trade
hostilities were to erupt over foreign investment, host-country status would
tend to be a relative disadvantage,
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Appendix

The Derivation of Equation 12 Based on equation (11), the discrete change
in the per—capita real income gap can be written as follows.

1 1
AT:(1+b)zofﬂP'(6)d9 +(t1—btf)f0 £'(9)do

i 1
e fg(l—B)é"(H)dé? +(1+b)j;(é’(8)-—zo)P'(6)d8 (AL)

Here, = (tg—t;)—{tg—t]b. Equation (10) can now be utilized.
o (F e 1 )
Ar=(1+b)zga e +(t, bt [ £°(0)d0 +2 [ (1-8) £ (8)do
! tg—t okt
+(14b) (£ (8) =z (KD s HON

*(tL-;t—l)f"(k—é‘(B)}é”(e)dEi (A2)

Since — glgﬂ) [f"(k—-é’(ﬂ))-i-%f”(i—iifi@)} =1

Ve & [0, 1] from equation (3'), it follows that:

1 1
—e [ (£ (=20~ [(£()—20)
{f"(kf ¢ (9))+%f"(£+—2ﬂﬁ)‘)}§'(6)d6‘ = Q. (A3)
Adding this equation to equation (A2) yields:

Ay=(atb)zgh p —i—(ti—bt"{)fﬁl E'(B)dt?—l—rfal(l—ﬁ)é"(ﬂ)dﬁ

1 1
—e [ (£ (B =290+ (1+b) [[(£(0)—zo){f (k= ¢ ()
(B (KDL ) £ (g (a0
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t1

Note that (1+h) ( tl )—— =b and —(1+b)( e =_1_

In order to obtain equation {12) in the text, it must also be shown that:
1 . 1
fa-a@do= [ (t()-zas (AB)

This equality follows from the fact that the area below the continuous,
monctonic function &(#) between 8 = 0 and & = 1 must be the same
no matter how it is calculated. Note that:

j;(lﬁﬁ)é"(ﬁ)déﬁ fl(l-—ﬁ)dé.’(ﬁ), (A6)

since zp= §{0) and z;= £(1). Integrating 1-&, over changes in
£(8) from z; to 2; (e, the integral on the right side of equation (A6))
is equivalent to integrating ¢ (@) —z, over changes in 4 from zero to

one (i.e, the integral on the tight side of equation (A5)).

Background on Assumption 2: Consider the example of a per—capita,
constant-returns-to-scale, CES production function which has the form:
fle)=H & *+1—81Y" where <0, 0<8<l and e> -l
Appropriale differentiation reveals that {""(c) is positive if, and only if,

-l:aﬁ >("’2‘2—_a’1 Ye?. The higher is the elasticity of substitution,

o :1—#7 and the smaller is the distributive parameter, &, the less

likely it is that this condition will be viclated, Notice that o> 1/2 (e,
e = 1) is sufficient, but certainly not necessary, to establish that £ (c)
is positive. In the Cobb-Douglas case where @ goes to zero, this
sufficiency condition must he met.

Now consider the more general constant-returns—to—scale production
function, FICL) = Lf(c) where C is the quantity of capital utilized in
domestic production.  Clearly, I'""(c)=0 if and only if FeeelCL) = 0.
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Given that the production function, F(C,L), exhibits homogeneity of degree
one, Fc{CL) and FLCL) are homogeneous of degree zero, and Fec(CL),
Fe{CL) and Fu{CL) are homogeneous of degree negative one. When
applied to partials of the second derivatives of the production function,
Euler’s theorem implies that :

CFecelCL) + LFca(CL) = -FeelCL)/ A% > 0
CFeel(CL) + LFa(CL) = -Fa(CLY A% > 0
CFa{CL) + TF(CLy = -F(CLY/ A% > 0

where | A > 0.

The convexity of isoquants implies that Feo(CL) is positive given that
Fee(C,L) and FiL(CL) are negative. Of the five possible sign patterns of
third partial derivatives of the production function which are consistent
with these Euler conditions, only the fifth has Fooc{C,L) negative.

Third Partials Possible Sign Patterns
of F(CL) 1 il m vV
Feec(CL) {+ (+) (+) (+) (-)
FeeclCL) (- {+) (- {=) ()
Fon(CL) {+) {~} (-} {+) (=)
Fu(CL) =T {+) {+) {+) {+)

Proof of Lemwma I' At all stages in which the implementation of
liberalization remains incomplete: (i) the taxes of both countries must
remain positive, (ii) the domestic rental rate on capital must bhe lower in
North than South, and (iii) effective capital intensity of North must exceed

that of South (e, k - £(8) > K +‘;§ 9 g = ©1D). Thus,

North will operate at a strictly flatter point than South on the cornmon
inverse demand function for capital per efficiency unit of labour provided
that the inverse demand function is convex over the relevant domain

Ge, 0 > £°( k—£(0)> f”(ﬁ%ﬂﬁl)vee[o,l] 70 > 0
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V¥ ¢ € [ k*/a,k]). Now consider the most extreme final situation whete
there is completely unrestricted trade in capital services in the final

equilibrium (te, t;=t]=0). In this situation, both the domestic rental
rates and the effective capital intensities of the two countries will be

equalized (e, k— ¢ (&= k +2§ 0 when @€-1 and t,=t]=0).

Thus, under pure free trade, the two countries operate at the same point,

with the same slope, on the common f'(-) function (e, f'{ k— £ ()

— (K +2‘5 g ) when #=tand t;=t]={). This establishes Lemma 1.
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