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Tariffs, Subsidies, International Investment, and Optimal Policy

by Raveendra Batra and Gerald W. Scully#*

1. Kemp [6, 7] has demonstrated, within the framework of a two-country,
two-commodity, two-factor model, that, when the home country enjoys natural
monopoly power in trade, an optimal degree of trade restriction (tariff)
cannot be achieved without recognition of the mutual interdependence of trade
and investment policies.1 Both the‘gain.from trade and the optimal tariff
may be affected by international capital movements. Thus, a failure to con-
sider the effects of foreign investment may seriously compromise the intended
effect of the tariff. Similarly, policies designed to restrict international
trade affect the terms of trade and the rates of return on capital in the
domestic and foreign countries, and, therefore, may seriousiy compromise the
intended effect of an investment tax. Kemp derives the formulae for an optimal
tariff and an optimal tax on foreign earnings in light of this mutual inter-
dependence, and shows that either the optimal tariff or tax, or both, may
be positive, negative, or zero. Another attempt at introducing international
investment in the traditional trade model has been made by Jones [4]. Jones
utilizes Kemp's framework, accepts most of his conclusions, but extends the
analysis in several directions which we do not consider here.

2. Bhagwati and Srinivasan [3] consider to what extent the optimality
of free trade or the optimal tariff is modified if certain noneconomic objec-
tives are pursued. They develop optimal policy for four noneconomic objectives,
but, since we consider only two of them in this paper, we state the conclusions
only for them. They conclude that, if a country enjoys a natural monopoly

power in trade, the optimal policy, in addition to the optimal tariff designed
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to exploit this monopoly power, is (1) to impose a production tax-cum-subsidy
on the importable commodity, if the noneconomic objective is to encourage.its
domestic production, and (2) to impose a tariff, if the objective is to restrict
the volume of imports ("self-sufficiency"), If the country in question has
no monopoly power in trade, then the pursuit of the two objecti&es requires,
respectively, only the policy of a production tax-cum-subsidy and a tariff.

3. The Bhagwati and Srinivasan conclusions are correct, if invest~
ment effects are not considered in the model. In light of Kemp's
results, however, these conclusions require some modification. The.purpose
of this article is twofold: (1) to clarify and to extend some of Kemp's
[6] and Jones' [4] results and (2) to derive optimal tariff and optimal tax
policies when certain noneconomic objectives are pursued. We will consider
optimal intervention policies when the stated noneconomic objectives are
(1) a production constraint (the éomestic production of the importable com-
modity is not allowed to fall below a specified level), (2) a reduction of
trade or a "self-sufficiency" constraint, and (3) control of international
investment. We consider these noneconomic objectives when the foreign country
is assumed to be incompletely specialized and when there is complete foreign
specialization. While Bhagwati and Srinivasan can ignore the complete foreign
specialization case, because it does not alter their conclusions, since our
model includes international investment, the conclusions for the most part
differ under each assumption.

4. Both Kemp and Jones derive optimal tariff and tax policies when the

home country enjoys natural monopoly power in trade. And, in addition, they con-

clude that, in the case of pure competition and of incomplete foreign specialization,

laissez-faire, defined as the policy of non-intervention in the free international

flow of commodities and capital, is the optimal policy. However, neither

explores the possibility that these results do not hold if pure competition
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in trade and complete foreign specialization are éssumed; We find that in
this case, while nonintervention in commodity markets continues to be optimal,
noninter%ention in international cafital markets leads to less than maximum
welfare. We conclude that, in the absence of noneconomic objectives, optimal
policy requires the imposition of an optimal tax if maximum welfare is to be
achigved.

5. Since two of our noneconomic objectives were explored previously:
by Bhagwati and Srinivasan, it is of interest to compare conclusions when
their model is modified by the explicit introduction of international invest-
ment., For the case where the foreign country is not completely specialized
in its exportable commodity, and the home country is a large country (that
is, the home country has natural monopoly power in trade) we derive the fol-
lowing optimal intervention policies. (1) In the case of Objective 1, the
production constraint, maximization of welfare requires (i) an optimal tariff
to exploit the monopoly power, (ii) an optimal tax on foreign earnings or on the
earnings Of foreign capital and (iii) a production tax-cum-subsidy policy
on the importable commodity. (2) For objective 2, "self-sufficiency", max-
imum welfare is échieved with (i) an optimal tariff, (ii) an additional tariff,
which may make the "overall" tariff greater or less than the optimal tariffz,
to effect the objective, (iii) an optimal tax, and (iv) an additional tax,
which may make the overall tax greater or less than the optimal tax3, to effect
the "self-sufficiency" objective. It will be remembered that, in the absence
of international capital movements, Bhagwati and Stinivasan concluded that
only an optimal tariff and an additional tariff were required for welfare
maximization. We conclude that the circumstance is conceivable, although
admittedly paradoxical, where the pursuit of '"self-sufficiency" may require
a subsidy to imports in order to restrict them and that earnings on foreign

capital may also have to be subsidized. (3) Maximization of welfare subject
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to the constraint of restrictions on foreign investment requires (i) an optimal
tariff, (ii) an optimal tax, and (iii) an additional tax, which may cause

the "ovefall" tax to be greater or less than the optimal tax, to effect the
objective.

The conclusions for the incomplete foreign specialization, and small
home country (pure competition in international trade), case emerge as special re-
sults of the large home country case. Objective 1 requires a policy of non- .
intervention in both the foreign commodity and cabital markets, with a pro-
duction tax-cum-subsidy to the importable commodity. A tariff and a tax emerge
as optimal when "self-sufficiency" is being pursued by the small home country.
Finally, regulation by the small home country of its capital movements is
optimally achieved through a tax (or subsidy) on foreign earnings.

Our conclusions for the complete fofeign specialization and large home
country case are as follows. (1) Optimal policy in the light of the con-
straint of objective 1 in the complete foreign specialization case is identical
to the results for the incomplete specialization case, except that the actual
rates of the optimal tariff and tax are different. (2) Pufsuit of Ob-
jective 2 requires, in addition to the optimal tariff and tax, an addi-
tional positive tariff, and an additional‘tax which may be negative or posi-
tive. Thus, with respect to the tariff, the difference between the incomplete
and complete foreign specialization case is that the "overall" tariff must now
be greater than the optimal tariff. 1In this respect, at least, our results
are identical to those of Bhagwati and Srinivasan. (3) The conclusions for
Objective 3 are virtually unaltered by changing the assumption to complete
foreign specialization.

Finally, in the complete foreign specialization and small bome country
case optimai policy requires: (1) a production tax-cum-subsidy to the im-

portable commodity and an optimal tax for objective 1; (2) -an optimal
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tariff, an optimal tax, and an additionai.tax, which is identical to the
complete foreign specialization and large home couﬁtry case for Objective

2; and (3) the same optimal policies as in the large home country case

- for Objective 3.

6. To begin with, let us state our assumptions and the "rules of the
game." We use a two-country (home country and foreign country), two-commodity
(Xl and Xz), two-factor (capital and labor) model to derive our results. The
home country exports X2 and imports Xj. We make the usual competitive imputa-
tions for factor and commodity markets. In addition, there is full employment,
the absence of savings, and the underlying procduction functions, which differ
internationally, are assumed to be of constant returns to scale, with diminishing
returns to factor-proportions. Factors of production are fixed. The social util-
ity function is well behaved and concave. Finally, tariff énd tax retaliation
by the "other side" is conveniently ignored.

We chose to violate the usual tradition of deriving the optimality con-
dition for the purely competitive case first and then relaxing the assumption
to consider the impact of monopoly. We do so for two reasons: (1) A iarge
amount of essentially repetikious argument is eliminated and (2) for the most
part, results derived when the home country is small are speclal cases of the
large country results,

The paper begins with a presentation of the basic model followed by a geo-
metric presentation of free trade equilibrium in the presence of international
investment. In Section II, incomplete foreign specialization is assumed.

The optimality condit{;hs for the large home country case in the absence of
noneconomic objectives are first considered and then each of our noneconomic
ohjectives is introduced and the new optimal intervention policies are derived.
This order is repeated in Section III, where complete foreign specialization

is assumed.
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I. The Basic.Model
7. Let Xi’ i =1, 2, denote the domestic output of the ith commodity and
Di the home country consumption. Consumption of the ith commodity, of course,
can exceed its home production by excess demand, Es. Utility, U, is derived

from the consumption of commodities 1 and 2. This utility or social welfare

function, viewed as a concave Scitovsky index of the welfare of the home country,

is a function of the amounts of X; consumed by the home country.4 Thus, we
may write

(1) U =10 (Dg, D2) , where

(2) D1 =Xy +E . and

3) D2 = X2 + E2.

Let the asterisk denote the symbols for the foreign country. Then inter-

national trade market equilibrium requires that

]

(4) E; + El* 0 and

(5) E,+ E,* = 0.

The foreign country, furthermore, is subject to the budget comstraint

(6) E;* + p*E*, + r*k = 0,
where p#* denotes the world price of commodity 2 in terms of commodity 1 or the
world terms of trade, r* equals the foreign rate of return on capital (= to the
marginal product of capital in terms of commodity 1),5and K denotes capital

invested abroad by the domestic country. K may be positive or negative depend-
ing upon whether the home country is a net creditor or debtor to the foreign
country.

From (2), (4), and (6) we write

(2¥) Dy = X3 + Ej = Xy - Eq* = Xp + p*Ep* + r*K,
and from (3) and (5) we write

(3*) D2 = X2 + E2 = X2 - E*z.
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Furthermére,

(7) X, = ¢(X;, K), where d ¢/3Xl = ~1/p; 3¢ /K = -r/p.

) E,* = E)*(p*, K).

(9) % = r*(p*, K).

Equation (7) is a statement of the production possibilities, that is,
the domestic production of X, depends upon the domestic production of X1, and
the amount of capital invested in the foreign country. 3¢ /3%y is the marginal
rate of transformation and, hence, equal to the negative of the inverse of the
home country terms of trade, -1/p, while 3 ¢ /3K is the marginal productivity
of capital in terms of the second commodity and, hence, equal to -r/p.6 In
equation (8) we specify the general functional form for the foreign excess
demand, EZ*, as being related to the world terms of trade, p*, and the level
of net international indebtedness, K. Finally, equation (9) posits a general
relationship for the foreign rate of return, r*, as a function of the world
terms of trade or net international indebtedness depending on whether the
foreign country is completely or iqcompletely specialized.

8. Given our model and the assumptions, the home country's free trade
equilibrium in tﬁe presence of international investment is described by Fig. 1.
This diagram is a simple extension of the usual free tfade diagram drawn
in the absence of international investment. In Fig. 1, HH' is the home country's
transformation curve,the slope of CD (parallel to AB) equals the world terms
of trade (which in free trade equal the home country's terms of trade), P is
the production point, C is the consumption point, and the level of welfare
is UK' The home country exports PQ amount of X2 in exchange for QC amount
of Xy from the foreign country, where RC amount of X1 represents home couﬁtiy's
foreign earnings in terms of the first commodity, and equals r*K. The descrip-
tion of the ﬁodel in terms of Fig. 1 serves to show the interdependence of

trade and investment policies, because any policy change which changes the
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world terms of trade will, by cbaﬁging the foreign rate of return, also éhange
the length RC which currently equals the home country's foreign earnings..
This diagram can be easily adapted to the case in which the home country is

a net importer of capital.

9. We start by obtaining Kemp's optimal conditions in the absence of non-
economic objectives. Optimality means maximization of the social welfare
function subjéct to any constraints. Up to this point the problem involves
maximizing (1) subject to constraints (2%) and (3%) and this is solved in
the usual manner by forming the Lagrangean, o:

o= (Dl, D2) - )gl [Dy - (X1 + p*Ep* + r*K)] - )\2 [D2 - ¢(xl, K)1,
where A; and AZ are Lagrangean multipliers (shadow prices for commodities
1 and 2, respectively) associated with the constraints. Maximization of o
yields the necessary conditions derived by Kemp for an optimum. These are found
by differentiating with respect to Dy, Dy, Xl, E*, and K. Thus,

(10) 8a/3D; = Uy - A; 0, with equality if D; > O.

A

(11) Ba/BD2 = Uy - A, = 0, with equality if D, > 0 where U; = au/ani.

1

(12) d0/8%; = Ay + Ay(3 ¢ /3% 2 0, with equality if X; > O.
(13) 8&/8E*2 = A [p* +(8p*/3Ezﬂ E,% + K 3r*/3p* + 3p*/9E*,] =X, = 0.

(14) 30/3K = A, [p*(3E%,/3K) + r* + (K 8r*/9K)] = A,[-36/0K + 3E%,/3K] = 0.

II. The Case of Incomplete Foreign Specialization
10. 1If the foreign country is incompletely specialized, then a change

in net foreign investment, K, has no effect on net foreign real income, if

- commodity prices are kept constant.7 Changes in net foreign investment do affect

E,* (¥Dp* - X%), but, only through X,*: 3E*,/0K = -3X,*/0K. Similarly, the
foreign rate of return, r*, becomes exclusively a function of p*.8 Hence,
or# /oK also equals zero. The first order conditions for an interior maximum,
therefore, may be written from (10) - (12) and (13) and (14) as

(15) U2/Ul = AZ/Al = p, and
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(16) 3¢ /0%, = -\ /Ay = -1/p.

In the incomplete foreign specialization case equation (13) can be wfitten
as

(A7) (p*/n*,) (L + n¥*, + pry¥) = X,/% = p,
where ﬂ§ =(p*/E*2) (BEZ*/Bp*) is the total price elasticity of foreign import
demand, Y* =(p*/r*) (0r*/dp*) is the elasticity of the foreign rate of return
with respect to the foréign terms of trade, and u* (=r*K/p*E2*) is the ratio
of earnings on capital invested abroad to the value of exports. It may be noted
that nz* is negative, whereas u* and r* may have any sign. Equation (14) can
be written as -

(18) [p* (3¢ /3K - r*/p*)1/(3Xp*/3K - r/p) = Ay/A; = p.

Condition (15), of course, requires that the margihal rate of substitution
must be equal to the ratio of the commodity prices, while condition (16) re-
quires that the marginal rate of transformation be equal to the negative of
the inverse of the commodity price ratio. Conditions (17) and (18) are less
straightforward and are described below.

11. A. The Large Country Case. Condition (17) defines the optimal tariff.

If the home counfry is a large country, the price elasticity of foreign import
demand, Nny*, is less than infinity, so that, as can be seen from (17), p*
must differ from p. The difference between the domestic and world terms of

trade will be equal to the optimal tariff rate, i.e., p* = p (1 +7T), where

' T is an ad valorem rate of import duty on Xj. The optimum tariff,T., is

obtained by substituting p* = p(l +T) into (17). Thus,

(19) To = —(1 + pry*)/(1 + n*, + pxy*),
where p¥ and Y* are as previously defined.

The sign of the optimal tariff rate, T °, depends upon the signs of y* and
Y*. The ratio of earnings on capital to the value of exports, ¥, is positive

or negative, depending on whether K is positive or negative. Similarly, Y*,
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the elasticity of the foreign rate of regurn with respect to the foreign terms
of trade, by virtue of the Stolper-Samuelson [14] theorem, may be positivé

or negative depending on whether the production of X, is capital intensive

or labor intensive in the foreign country.9 Since p* and Y* may be of either

sign, it follows, therefore, that T o may be positive, negative, or even zero.

Now, let u#*y#* [=(K*/E2*)(BX2*/3K*)] = ez*; thus, the product of the ratio
of earnings on capital invested abroad to the value of exports and the elas-.
ticity of the foreign rate of return with respect tovthe world terms of trade
is the foreign elasticity of import production with respect to the borrowed
capital.10 Therefore, equation (195 may be written as

(20) T =-(1 + 82*)/(1 + nz* + ez*).

It follows that the optimal tariff in the large country case will be
zero, if and only if 82* = ~). The necessary condition for this result to
hold is that the production of X, in the foreign country be labor intensive.11

From (20), T, can be written as:

(20%) T, = -1/[1 + (ny*/(1 + €,*))].

The numerator on the r.h.s. of (20%) is negative, so thatt, : 0 depend-
ing on whether the denominator is negative or positive, that is, whether

1+ gp* s -nz*.

It is evident that if the foreign import demand is inelastic, that is,
if ny* > -1, then the sufficient condition forT, < 0 is that €2* > 0., How-
ever, if ng* < -1, then 82* > 0 becomes a necessary condition forT, < O,
Thus, depending on the magnitude of Ny*, and the sign of €,*, it is possible
that it may be optimal to subsidize the imports.

12. Next, we turn to the interpretation of condition (18), which defines
the optimal tax. In the case in which K > 0, that is, the home country is a
net creditof, its foreign earnings per unit of capital equal r*. Suppose a |

special income tax equal te 100t percent is imposed by the home country.
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In equilibrium, the rate of return on capital will be equal in both the home
and the foreign country; that is, r = r*¥(1 -t), where t is the tax rate on
foreign éarnings. On the other hand, if K < 0, that is, the home country is
a net debtor, then the tax will be imposed on the earnings of foreign capital
invested in the home country, so that r (1 - t*) = r*, where t* is the tax
rate on the earnings of foreign capital.12

The optimal tax rate on foreign earnings, t,, is obtained by substituting
T, and r = r*(1 -~ t) into equation (18):

(21) o = -[y*(1 + wry¥)I/n* = -[y*(1 + €,¥)1/n *.

Similarly, the optimal tax rate on the earnings of foreign capital, t*_,
is obtained by substituting To and r (1 = t*) = r* into condition (18):

(22) t*, = [y*(1 + u*v*)]/[nz* + Y*(1 + pry*)] = [y*(1 + 82*)]/[n2*+Y*(1+€2*)J-

Since, as we have argued previously, Y#* or 82* may be of either sign,
the optimal tax rates, t, and t *, may be positive, negative, or zero. How-
ever, if the optimal tariff is zero owing to u*y* = 52* = -1, then, as can be
seen from (21) and (22), t, and to*, also must be zero. In other words, when
free trade is optimal, nonintervention in international capital movements is
also optimal.

13. Up to this point we have done no more than develop Kemp's framework.
This framework is needed for consideration of the ways in which the pursuit
of certain noneconomic objectives alter the optimal intervention policies,
but, we hope that our more explicit deve1opment of the optimality conditions
in the absence of noneconomic objectives has helped to clarify the framework.

We are now in a position to introduce our three noneconomic objectives.

< = )
14. Objective 1: Level of Domestic Production, X, - X,. Suppose that

the stated noneconomic objective is to encourage the production of the import-

able commodity, X.. This objective is equivalent to restricting the production

1
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of the exportable commodity, X2, fo a levgl such éhat X2 N ié, where ié is
the level to which the output is to be restricted. The problem is to find
that policy which will maximize utility in light of the added restriction.
The solution to the problem becomes one of introducing the stated additional
constraint into the model. This may be accomplished as follows:

0; = a-B; [¢(X, K) - X,], (8 > 0).

The introduction of the additional constraint alters the first order
condition (16) to

(23) 96 /3% = - A /(- By),
where Bl is Fhe shadow price of the added constraint and Al and Az are as before.
This particular noneconomic constraintvcan in no way affect conditions (15),
(17), and (18); thus, they remain as before. Therefore, the maximization of
welfare under the constraint X2 N ié only requires altering the marginal rate
of transformation from -Al/AZ, i.e., the negative of the shadow prices of Xl
to X2, to -Al/(}\2 - Bl). This can be accomplished by either a production
tax of B; on X, and/or a production subsidy to X,. Since conditions (17) and (18)
are unaltered, the optimal policy requires (i) imposing an optimal tariff,
T,s to capture the advantage'of natural monopoly in trade, (ii) imposing an
optimal tax, t, or t.*, depending upon K : 0, and (iii) imposing a tax-cum-subsidy
on the importable commodity. These results should be compared with those of
Bhagwati and Srinivasan where, in the absence of international investment,
optimal policy requires only imposing a tax-cum-subsidy on the importable commodity
and an optimal tariff. Thus, in the large home country case, a failure to
introduce international investment into the analysis will result in less than
maximum welfare.

15. Objective 2: Reduction of Trade, or "Self-Sufficiency', E, < iﬂ.

Let the stated noneconomic objective be the pursuit of trade reduction such that

the importation of commodity 1 is restricted to a certain specified level,



(w

(L)

14—

i.e., Ey N Ei. In view of (5) and (6), E, = —El* = p*E*2 + r*K, and the

objective may be stated as

% K < F
2 + r*K El.

Introducing the constraint, the Lagrangean expression becomes

P*E

6) = a - B, [P*E,* + r*K - El],
where B2 is the shadow price of the constraint originating from objective 2.

By introducing this additional constraint, conditions (17) and (18) are
now altered to

(26)  (p*/n*) [(L +ny* +€5%) (A = B,)] = A, and

(25) p* [(QX*/3K) = (x*/p)1/[(OX,*/3K) - (x/p)] = M,/ O\, - B9,
while conditions (15) and (16) remain the same. Thus, in the light of the
constraint, maximum welfare can no longer be achieved with the previously
derived optimal tariff and tax rates. New formula for the tariff and tax
rates which will bring about maximum welfare are required.

Substituting p* = p*(1 +7) into (24), and remembering that p = Ag/Aqs
so that AZ/(AI—BZ) = pAl/(A1~Bz), we obtain

(26) T = [(AN,*)/ (L +ny* + €9%)] = [(1 + €,%) /(L + ny* + €8],
where A = B,/(%; - By) > 0, or, more simply,

(27) T =T.ol1 - (&n,*/1 + e,%)].

The optimum tariff, T ,» as before, is equal to the second term on
the r.h.s. of (26). Therefore, pursuit of "self-sufficiency" requires the

imposition of a tariff in addition to the previously optimal tariff. This

‘e

"overall" tariff, T, will also be optimal, but only under the additional con-
straint El N Ei, and so to avoid confusion and maintain generality we have
left it nonsubscripted. If 82* is positive, then by virtue of the fact that
ny,* is negative, the bracketed expression on the r.h.s. of (27) must be greater
than one. Therefore, the "overall" optimal tariff, T, will be greater than

the optimal tariff,t,, ift , is positive. On the other hand, ifT1, < 0,
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then -7 < -T,. It has been shown, previqusly, thét 52* > 0 is a necessary
condition for the optimum tariff to be negative, if nz* < «1. 1In other wofds,
the paradoxical conclusion is reached that, if the foreign import demand is
elastic, it will be necessary to subsidize the imports in order to restrict
them, and that this subsidy will be greater than the subsidy required in the
absence of the noneconomic objective. The Bhagwati and Srinivasan formula,
given this constraint, is a special case of our general formula given in equa-
tion (27). 1If international capital movements afe absent, 82* = 0, and (27)
reduces to

(28) T =To [1-—An2*].

Since the price elasticity of foreign import demand is less than zero, it
is evident that the "overall" tariff must be greater than the optimal tariff,
i.e.y T >To,.

16. How about the optimal tax? Since condition (18) has been altered
by the constraint, the previously optimal tax is no longer optimal. Substituting
p* = p(1 +T) and, for K> 0, r* = r (1 - t) into (25) we obtain

(29) 1-t=B(1-t¢t.)),
where B = (Al —-Bz)lkl is a positive fraction.13

In view of the fact that B < 1, as is evident from (29), 1-t)< Q- to)
or, stated differently, the "overall" taxAmust be greater than the optimal
tax. Again, while we refer to t as the "overall" tax rate,it is an optimal
tax rate. Therefore, under the objective of import restrictions, optimal
policy requires a tax on foreign earnings above and beyond the optimal tax.
If t, is negative, that is, if it is desirable to subsidize-foreign earnings, .
the "overall" subsidy will be smaller than the optimal subsidy, tﬂat is, -
-t > -t,.

On the.other hand, if K < 0, then r(l -t#*) = r* is substituted into

(25), in which case the "overall" optimal tax rate is given by
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(30) 1/1 - t* = B(1/1 -~ t*,).

Since B < 1, (1/1 - t*) < (1/1 -t* ), and, thus, t* < t* . Therefore,
in the case in which the home country is a net importer of capital, the import
restriction requires a reduction in the tax rate such that the "overall" tax
rate is less than the optimal tax rate. This result contrasts sharply with
the case in which the home country is a net exporter of capital. The direction
of the net capital movement determines whether the overall tax will be greater
or less than the optimal tax. The conclusion can be appreciated intuitively.
If the home country is a net exporger of capital, then, its Value of Exports =
Value of Imports minus Forelgn Earnings. Self-sufficiency may be pursued by
holding the value of exports near constant, while reducing considerably the
foreign earnings accruing to the home country. A rise in the rate of tax on
foreign earnings discourages domestic producers from transferring home their
foreign earnings, which effectiveiy lowers the value of home imports. Con-
versely, if the domestic country is a net importer of capital, then its Value
of Exports minus Earnings on Foreign Capital = Value of Imports. One pa;h
to import reduction is to raise the earnings on foreign capital, while keeping
the value of expﬁrts near cohstant, wvhich is accomplished by lowering the rate
of tax on the earnings of foreign capital. It is conceivable, in the presence
of the self-sufficiency objective, that the earnings on foreign capital may
require subsidization in spite of the fact that the optimal tax was positive
in the absence of the additional constraint.

17. Objective 3: Restriction on Foreign Capital, K < XK. In view of

the United States' attempt to control its investments abroad, largely for
balance of payments reasons, and some interest on the part of other countries
in restricting capital inflow, it may be topical to derive the optimal policy
in the lighé of such a constraint. Adding in the additional constraint,

K < E; yields the Lagrangean 93 = - 83(K - ib. As the reader may verify,
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all the optimality conditions, except (18), are unaltered. Condition (18),
however, now becomes
(31) p*[3Xp*/3K - r*/p*] - p[3X,*/3K - r/p] - B3/A; =0,

vhere 63 is the shadow price associated with the constraint. For K > 0, to

obtain the '"overall" tax rate on foreign earnings, r = r*(1 - t) and p* = p(1 + 1)

are substituted into (31):

(32) t = ~[e*, (1 + e¥y))/udn*,] + By/Ajr* = to + C
where C = 83/A1r* > 0.

Since C is positive, the "overall" optimal tax must be greater than the
previously optimal tax. Therefore, the optimal policy for the home country,
which is a net exporter of capital, is the imposition of an additional tax
above and beyond t,. Of course, it is conceivable that t may be negative,
in which case it may still pay to subsidize investments going abroad, but,
since C is positive, this subsidy will be lower than the optimal subsidy to
be given in the absence of the stated noneconomic objective. 1In light of the
fact that condition (17) is unaltered, the optimal tariff, T, remains the
same. Hence, the optimal policy for a net creditor large home country wishing
to restrict its investments abroad is composed of (i) an optimal tariff,

(ii) an optimal tax, and (iii) a tax in addition to the optimal tax.

The case K < 0 expectedly yields different conclusions, and, furthermore,
depends upon whether the objective is to encourage foreign investment (then
-K 2 Kor kS K) or to restrict foreign investments coming into the home
country (then -K < Qﬁ). First, consider the case in which the ‘home country
wishes to attract foreign capital. The Lagrangean expression and condition
(31) remain unchanged, but now r(l - t*) = r* along with p* = p(1 +T) are
substituted into equation (31) yielding

(33) 1/ - t*) = 1/Q - t*;)- C.

Hence, it is clear that (1/1 - t*) < (1/1 - t* ), or, t* < t* , i.e.,
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the "overall" optimal tax is less than the previoﬁsly optimal tax, t*_ . There-
fore, optimal policy requires (i) an optimal tariff, and (ii) a reduction.in
t* to t*,.if the objective is to encourage foreigners to invest in the home
country. Any alternative method of attracting foreign capital will result

in suboptimal welfare. qu example, an attempt to subsidize the production of
the commodity made with foreign capital will cause a divergence between the
marginal rate of transformation and the domestic price ratio.

On the other hand, if the objective is to restrict foreign investment
coming into the home country (-K < QE), equation (33) then is replaced by

(34) 1/(1 - t%) = 1/(1 - t¥,) + C.

In this case, the "overall"” optimal tax will exceed the previously optimal
tax. Thus, restricting the net inflow of foreign capital to the home country
requires (i) the imposition of a tax above and beyond the optimal tax, (ii)
an optimal tax, and (iii) an optimal tariff. If the optimal tax is negative,
the overall tax, t*, may still be negative, but the subsidy now will be less
than the previous subsidy.

18. B. The Small Country Case. Once the optimal policies have been

derived for the case in which there is a natural monopoly power in foreign
trade, the results for the pure competition, or small homq country, case are
quite simple to derive and are special cases of the large home country form— -
ulae. If the home country is a small country, then the price elasticity of
foreign import demand, n*z, equals infinity. It is clear from the expressions
for the optimal tariff and tax rates, that, if n2* =®, To = ty, = t,* =0,

In other words, given pure competition in international trade, welfare is
maximized by nonintervention in commodity as well as capital markets, i.e.,

laissez-faire. The optimality conditions in the small country case may be

summarized as
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(15) UZ/U]. = Az/)\l = P
(35) p*

(36) r* =r.

]

p, and

19. The pursuit of the noneconomic objectives within the framework of
pure competition will lead to slightly different policy implications, as
should be expected. If the objective is X2 N §é, to encourage the domestic
production of the importable commodity, the optimality condition will still
be given by (25). Given (35) and (36) tariffs and taxes are no longer re-
quired to maximize social welfare, which means that a policy of production
tax-cum-subsidy imposed on the importable commodity with no intervention in
foreign trade or international capital markets is desirable. This conclusion
is the same as that of Bhagwati and Srinivasan,

<_
- El’ one of restricting the level

20. If the policy objective is E1
of imports, the introduction of a tariff and a tax becomes the optimal policy.
From (26), it is evident that

(37) T=4=8,/0 -8y,
if n*z = @ sincé 82 is assumed to be less than Al’ T> 0., Similarly, when
n*2 = o, or t, = 0 we have from (29)

(38) t=1-B-= BZIA1 > 0.

Therefore, when the home country is a net exporter of capital, both a
tariff and a tax are required to restrict imports. Furthermore, both rates
are positive. This result should be compared to that of Bhagwati and Srinivasan
where, in the absence of the consideration of international capital movements,
optimal policy was solely one of tariff imposition.

However, if the home country is a net importer of capital, then the opti-

mality condition for the tax is derived from (30), so that with t* =0, in

the absence of monopoly powver,
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(39) t* = (B - 1)/B ==,/ (A} - By) < 0. |

Since 62 < Al’ the tax rate must be negative. That is, optimal policy
requires that the home country subsidize the earniﬁgs on foreign capital.
0f course, this subsidy is in addition to the tariff given by (37).

21, Finally, we can consider the case in which the home country wishes
to regulate international capital movements., If the home country is a net
exporter of capital and it desires to restrict investments abroad, the policy
recommendations can be deduced from (32). With t, = 0, optimality requires
a positive tax alone equal to |

(40) t=C-= B3lllr*.

If the home country is a net importer of capital, and, if it wishes to
attract more foreign capital, optimality requires a subsidy, which can be
derived from (33), equal to

(41) t* = -c/(L - €)M

However, if the objective is to discourage foreign capital, welfare will
be maximized by a tax which is derived from (34) and is equal to

(42) t* =¢/(Q1 + C).

From (40), (41), and (42), clearly, regulation of international capital
movements requires intervention only in the capital market. Conditions (40)
and (42) require a tax on foreign earnings to discourage their flow, while
condition (41) requires a subsidy to encourage their flow. Any other policy,
such as intervention in the foreign trade market or in the domestic production
market in order to affect the flow of foreign capital would yield less than

maximum welfare.

III. The Case of Complete Foreign Specialization

22. A.- large Country Case. It is well known that the optimal tariff

and tax rates will change if the foreign country is completely specialized
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in the production of the home country's importable commodity, X*l, since r* becomes
a function of K and not of p; specifically, 3r*/ 3p* = 3¢ /oK = g,* = 0, and
9r*/9K < 0. These changes in turn alter the optimal intervention policies. In
the absence of noneconomic objectives these changes cause equation (20), the
equation for the optimal tariff, to reduce to

(43) To = -1/(1 + n%,).

Moreover, because of the impact of a change in K upon r*, unlike the
case of incomplete foreign specialization, the net foreign real income will

be affected, even if commodity prices remain constant. Therefore, we have

i

8E*2/3K 3D2*/3K - BXZ*/BK = (BDZ*/BY*)(BY*/BK) = —(m*zlp*) [ (3xr*/3K)K]

~(my* /p*) TSk,
where Y* denotes the national income in the foreign country, 8* (= K/r* °
9r*/9K) is the elasticity of the foreign rate of return.with respect to inter-
national investment, and mi* denotes the foreign marginal propensity to con-
sume the ith commodity. Note: ml* + mp* = 1. In view of these changes,
the expressions for the optimal tax given in (21) and (22) no longer hold
and are replaced by

(44) to = -S*(n%, + m* )/n*,  and

(45)  t, = Sk(nk, + mk,)/nk, + Sx(n*, + m¥).

From equation (43) the necessary condition for the optimal tariff to be

positive is that n*, < -1, i.e., the price elasticity of foreign import demand

15

2

must be elastic., This result is identical to that of optimal tariff theory

in the absence of international capital movements. From equation (44), since

16

0 <m*, <1, 6% <0 when K>0 , and n*, < -1 for T, to be positive, it is

2
clear that the optimal tax on foreign earnings, t,, must also be positive.
In the case of the optimal tax on foreign capital, equation (45), since é* > 0

when K < 0, both the numerator and the denominator are negative, so that t*. must be

positive also. Therefore, whenever n*z < -1, it is never profitable for the home
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country to subsidize imports, lending or borrowing when the foreign country

is completely specialized.

< —
23. Objective 1: X, - 2. It may be remembered that the conclusion

was reached that the optimal policy to pursue in increasing the production
of the importable commodity, in the case of incomplete foreign specialization,
was to impose aproduction tax-cum-subsidy on the importable commodity, in
addition to the optimal tariff and tax. This conclusion holds in the presence
of complete foreign specialization. Since the non-economic objective is con-
fined to the home country's produc%ion sector, the assumption of complete or
incomplete foreign specialization cannot affect the optimal policy, although
To and t, will be set at different levels,

< =

24. Objective 2: E, = E,. As with the case of incomplete foreign

e
specialization, restriction of imports as a policy objective of the home
country alters the optimality conditions. The '"overall" optimal tariff, T,
can be derived from equation (26) by setting ez* = 0, so that

(46) T = [An*,/(Q + n%,)] - /(1 + %) = T,(1 - An%),
where A > 0. Since the price elasticity of foreign import demand, n*z,
is negative, the."overall" oﬁtimal tariff, T, will be greater than the pre-
viously optimal tariff, T, . Contrast this result with the incomplete foreign
specialization case, where the "overall" tariff may be less than the optimal
tariff. Thus, the policy conclusion concerning the tariff with intermational
investment in the analysis is identical to the Bhagwati and Srinivasan con-
clusions for E1 < Ei, without international capital movements considered.

Moreover, not only the optimal tariff, but the optimal tax rates as well
are altered. The tax formulae and policy conclusions given by equations '
(29) and (30) remain unchanged, namely

(29) 1 -t) =B@-¢t,) and

(30) 1/(1 - t*) = B[1/(1 - t*,)], where B < 1,
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but t, and t*, differ from the rates derived for the incomplete foreign spe-
?

cialization case.

25. Objective 3: K 2 K. The policy conclusions for the regulation of

international capital movements by the home country in the case of complete
foreign specialization are similar to those in the incomplete fdreign special-
ization case. First, consider the situatioﬁ in which the home country is a
net exporter of capital. For the incomplete foreign-specialization case
optimal policy required an optimal tariff, an optimal tax, and an additional
tax on foreign earnings. The conclusion is the same for the complete foreign

specialization case. The "overall" optimal tax, given K < K, is

(47) t=1¢t, + C,
which is the same as (32), although, again, it should be remembered that the
equation for t, is different.

Similarly, when the home country is a net importer of foreign capital,
if the policy objective is to attract foreign capital, then the "overall"
optimal tax is given by

(48) 1/ - t*) =1/(1 - t*,) - C.

On the other hand, if the objective is to discourage the flow of foreign
capital, the "overall" tax rate is given by

(49) 1/(1 - t*) = 1/(1 - t*,) + C.

Since these optimal tax rates are the same as those given in (33) and
(34), except for differences in the calculation of t, and t*,, the policy
conclusions remain unaltered.

26. B. The Small Country Case. It will be recalled that the optimal

policy in the small home country and incomplete foreign specialization case

was one of laissez-faire. However, in the case of complete foreign special-

ization, while nonintervention in commodity markets continues to be optimal,

nonintervention in international capital markets leads to less than maximum
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welfare. Optimal policy requires an optimal tax. This case has not been
explored previously by either Kemp or Jones, but is very interesting, siﬁce
it suggeéts that, even if it enjoys no monopoly power in trade, the home
country is required to impose an optimal tax on capital to achieve maximum
welfare. This can be shown as follows.

If the home country's trade is purely competitive, then n*, = @, so that
from equation (43) T, = 0. Therefore, free trade is optimal. But, t, and
t*, from equations (44) and (45) do not reduce to zero, i.e.,

(50) t, = -6* and

(51) t*_ = 6%/(1 + &%),

Equation (50) gives the optimal tax for the case in which the home country
is a net capital exporter. When K > 0, 6* < 0, and, therefore, t, > 0. On
the other hand, in the case in which the home country is a net capital importer,
é* > 0, and, thus, t*, > 0. In other words, whether the home country is a
net exporter or importer of capital, welfare is increased with the imposition
of a tax. Moreover, both t, and t*, are determined by 8%, the elasticity of
the foreign rate of return with respect to borrowed capitalQ

27. The implications of the noneconomic objectives for optimal policies
may be stated briefly for the small home country and complete foreign special-
ization case. (1) If the noneconomic objective is to encourage the domestic
production of the importable commodity (i) a production tax-cum-subsidy to
the importable commodity plus (ii) the optimal tax leads to maximum welfare.
(2) The policy implications for the "self-sufficiency" objective may be
derived by substituting n*2 = @ into (46), (29), and (30), so that T, t, and
t* are now given by

(52) T = A, A>0,

(53) 1 -t=BQ1-1t,), wheret,=- 8% and

(54) 1/(1 - t*) = B[1/(1 - t*,)], where t*, = 6%/(1 + 6%).
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Thus, (i) a tariff, (ii) a tax, and (iii) an additional tax are required
for maximum welfare, a conclusion which is identical, except for the différences
in the specific rates, to the large home country and complete specialization
case. (3) 1In addition, the conclusions for K‘Slf are identical to the large
home country and complete foreign specialization case. Of coufse, in both

(2) and (3), T, t,, and t*, have different meanings.

IV. Concluding Remarks

28. By introducing international investment into the traditional Heckscher-
Ohlin, two—count;y, two-commodity, two-factor trade model, Kemp has opened
several new possibilities to which the traditional results can be extended
or modified. Apart from an article by Jones [4], we are not aware of any
other analysis which proposes to discuss current results in the presence of
international investment. We hope that our article, which extends the existing
analyses of tariffs, subsidies, and noneconomic objectives to the case where
international capital movements are allowed, will £fill this need. The presence
of capital movements may modify several other results, namely, whether the
improvement in the terms of trade leads to an improvement in welfare, or
whether a higher tariff is inferior to a lower tariff, and so on: These
questions, however, are clearly beyond the scope of this paper, but we hope

to return to the subject at some future date.
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Footnotes

*The authors' names are listed alphabetically and both share equally in
any remaining errors. This paper was written while Raveendra Batra was Assistant

Professor of Economics at Southern Illinois University.

1The debt to Kemp's article [6] will be clear to the reader, particularly
during the early part of our analysis. In addition to conforming to his
symbols, so that the reader may refer back to Kemp, we have followed the devel-
opment of his argument closely. Kemp [6] and Jones [4] are the only articles
to appear that work within the framework of a Neo-Heckscher-Ohlin approach, al-
though investment effects on the gains from trade have been considered previously.

See for example {5, 8, 9, 13].

2This condition depends upon whether the home country's exportable commodity

is capital or labor intensive abroad. See paragraphs 14 and 15.

3See footnote 2.

4It is worth noting that the income distribution effects of the optimal

policies have not been ignored, but are implicit in the selection of the social

welfare function.

5Throughout the paper commodity 1 is taken to be the numeraire.

6See Kemp [6], p. 793. Some readers of our paper have been confused by the
equation -34/3K = r/p, in part, because of an apparent printing error in Kemp
[7, p. 325, footnote 23] and, also, because Kemp does not provide a proof of the
relationship. Kemp [6, p. 793] makes use of this relationship in his equation
2¢ and the sign of r/p is negative both in that equation and in footnote 10.

On the other hand, while Kemp [7, p. 325) has r/p negative in equation 13A2c,
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it appears positive in his footnote é3.' Clearly, he means -3¢/3K = r/p. An
examination of either his equation 2c in [6] or 13A2c in [7] indicates that
utilizing r/p, rather than -r/p, of course, would render Kemp's results in-
determinate. In view of this confusion, it is worthwhile deriving Kemp's re-
lationship explicitly.

Differentiating X2 in equation (7) partially with respect to K, we have:
3K, /3K =(3¢/3X, * 3%, /3K) + 3¢/3K = (1/p 9X1/9K) + 3¢/9K or p3¢/dK = 3X,/3K +
p 8X2/3K. It can be shown easily that, at a constant commodity price ratio,
9X, /3K + pdX,/3K = -r (also, see Jones [4, p. 5]). Utilizing this relationship

we can write that 3¢/3K = -r/p.

7This is because, at constant commodity prices, the change in net foreign

real income equals r*dK which the foreign country has to pay back as its payment

to the home country.

8Of course, this proposition holds only under the assumption of constant

returns to scale. If returns to scale are nonconstant, then r* becomes a func-
tion not only of p*, but also of the scale of output of the capital-intensive

commodity in the foreign country. For details on this point, see Batra [1].

9Again, the reader is reminded that the Stolper-Samuelson theorem may be

modified in the absence of nonconstant returns to scale. See Batra [1].

101, showing that u*y* = €2*, use has been made of the result that 3r*/dp*
dXy*/3K. This result was first derived by Samuelson [11]. However, Kemp [6]

gives a simpler proof.

11This result follows from the Rybczynski theorem [10], according to which

3X:%/3K Z 0 depending on whether X*, is capital or labor intensive. Evidently,
i P g i

€¥y 2 0 if Xo* is capital or labor-intensive relative to X *. Rybczynski proved
2 . 2 1

It
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his result under the assumptions of a two-commodity and two-factor model. Re-
cently, however, his results have been extended by Kemp [7] and Batra [2] to

a three-commodity, three-factor model.

121n his book Kémp has a different equation concerning the equality of
earnings on capital in both countries (see [7, p. 326, equation 9.11b]). However,
for the sake of simplicity we follow Kemp's formulation in [6, p. 795]. Jones
[4, p. 9] follows the same procedure. For a good justification for adopting

this procedure, see Kemp [6, p. 794, footnote 13].

13The home country commodity price ratio prior to the introduction of the

constraint is equal to AZ/AI and is obviously positive. As a result of the intro-
duction of the constraint the home country commodity price ratio, from equation
(25), is AZ/()\l - 82), if welfare is to be maximized in the presence of the
constraint. B, is positive, if the conmstraint is to be binding. Since the

home country commodity price ratio must always be positive and since B, > O,

By, < Ay, and, therefore, B = (Al - 82)/)\l must be a positive fraction.

140f course here we assume C < 1. This must be so because the shadow price

of the relevant constraint on foreign capital in terms of the numeraire, commodity
1, 63/A1, must be less than r*, the foreign rate of return. Since 83/A1 < r¥,

it follows easily that C = 63/A1r* < 1.
15

For certain conditions, inherent in the model, which make n*2 < -1 or

To > 0, see Kemp [6].

1650e Kemp [6, p. 805].
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