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Abstract

In a small-open-economy model with two tradables and one nontradable, if
a price index of these three goods is stabilized and the exchange rate is flexible,
conditions are obtained in the cases of two and of three or more factors for an
export subsidy or an import tariff to result in currency appreciation. In the
case of three or more factors, conditions are obtained under which either an
export-subsidy or an import-tariff policy (or a combination) can take the place
of a flexible exchange rate in accommodating the necessary resource allocation
to an exogenous capital outflow, generalizing Keynes’s 1931 proposition.

1 Introduction

In his Addendum to the Macmillan Report to the British Parliament, Keynes (1931,
p. 199; 1981, p. 296) declared:

Precisely the same effects as those produced by a devaluation of sterling by
a given percentage could be brought about by a tariff of the same percent-
age on all imports together with an equal subsidy on all exports, except
that this measure would leave sterling international obligations unchanged
in terms of gold.

Keynes wrote during the Great Depression when the main object was to increase
employment; his argument may be interpreted as saying that either a currency deval-
uation or a “tariffs plus bounties” scheme would, by raising domestic prices of tradable
goods, have the effect of cutting real wages and increasing employment (1931, p. 195;
1981, p. 290).1 Keynes’s proposition is universally valid, however; in this paper a
generalized version of it will be applied to a neoclassical model in which wages are

*Forthcoming in the Review of Development Economics, Vol. 10, Issue 4 (November 2006).
tDepartment of Economics, University of Minnesota, 1035 Heller Hall, 271 19th Avenue South,
Minneapolis, MN 55455, U.S.A. Email: jchipman@econ.umn.edu



flexible and full employment of resources prevails. In this model it turns out that the
causal relation between the trade balance and the exchange rate is reversed: under
a flexible exchange rate, an exogenous transfer out of a country will lead to a depre-
ciation of its currency, causing the domestic prices of its tradables to rise and those
of its nontradables to fall, thus encouraging the necessary resource reallocation from
the nontradables sectors to the tradables sectors.

It has long been observed that the policies of “import substitution” and “export
promotion” pursued in many Latin American countries have resulted in “overvalued”
currencies. To the extent that the tariff and subsidy rates on all commodities are
equal, this is simply a prediction of Keynes’s proposition. In fact, a currency may
be said to be “overvalued” if it is above what it would be in the absence of trade
restrictions.

In this paper I analyze the relationships between trade restrictions and exchange
rates in the case of a “small open economy”, in terms of the traditional Lerner-
Samuelson model with neoclassical production functions and full employment of
resources.? It is assumed that the “home country” produces three commodities: an
export good, an import good, and a nontradable good, with two or more factors of
production. In analyzing the case of flexible exchange rates, it is assumed further that
the country’s monetary authority pursues a policy (by whatever means) to stabilize a
domestic price index of the three commodities. Under the assumption (sections 2 and
3) that the country’s trade is balanced (in external prices), conditions are obtained
for an import tariff or an export subsidy to cause an appreciation of the country’s
exchange rate (one of these must always do so). In the two-factor case these con-
ditions have to do with the relative factor-output ratios as between tradables and
the nontradable; in the case of three or more factors, they concern the “net substi-
tutabilities” (Slutsky terms minus production transformation terms) between these
sectors. In both cases, either an import tariff or an export subsidy necessarily causes
a currency appreciation, and possibly each may do so.

In the case of three or more factors, section 4 deals with a situation in which
our country introduces a Tinbergen-type policy function which expresses a tariff or
subsidy factor as a function of the foreign balance—as an alternative to relying on a
gold-standard mechanism or a flexible exchange rate—to adjust resource allocation
to an exogenous capital outflow. Recent history has shown that some countries (e.g.,
Argentina in the period 2000-2003) have employed such tools to cope with capital
flight during an exchange crisis. It is shown that, in principle, such a mechanism can
work if the net-substitutability conditions are satisfied.

2 The Two-Factor Case

We start by considering the effect on the price of our country’s nontradable good
of (a) a tariff imposed on its import good, or (b) a subsidy conferred on its export



good, when there is a uniform world currency and the world prices of our country’s
import and export goods are beyond its control. We assume that the country has neo-
classical production functions y; = f;(v1;,v2;) for the three commodities j = 1,2, 3,
concave and exhibiting constant returns to scale, and that the factors are perfectly
mobile between industries with resource-allocation constraints v;; + v;s = [; for the
two factor endowments [, [ The country’s two factor rentals are determined as the
solution of the equations g;(wy,ws) = p; (j = 1,2) setting minimum-unit costs equal
to the domestic prices of the two tradables, where the g; are the dual minimum-unit-
cost functions, the p; are the domestic prices of the three commodities (the domestic
prices of the tradables being manipulable by tariffs and subsidies), and the w; are
the rentals of the two factors. Denoting the solutions to these two cost equations
by w;(p1,p2), they may be substituted into the minimum-unit-cost function for the
nontradable good to obtain:

p3 = Pa(p1,p2) = g3 (?2)1 (p1,p2)s @z(pl,pz))- (1)

The problem is simply to compute the partial derivatives of this function ps. We
note for future reference that since the minimum-unit-cost functions g;(wy, wy) are
homogeneous of degree 1, so are the inverse cost functions w;(p1, p2), and therefore
so is the function ps(p1, ps).

We assume that our country exports good 1 and imports good 2 in the initial
equilibrium. Adopting the convention that commodity 2 requires a larger proportion
of factor 2 to factor 1 than commodity 1, we have
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where by Shephard’s theorem the ratio of the input of factor ¢ to the output of
commodity j is b;j(wy, wa) = 0gj(wy, ws)/Ow;. Differentiating (1) we obtain
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Given the assumption (2), it is obviously impossible for both bracketed expressions in
(3) to be nonpositive, hence at least one of them must be positive. This means that,
necessarily, either a rise in the export price, or a rise in the import price, will cause
a rise in the price of the nontradable. In order for both partial derivatives dps/dp; to
be positive we must have

bio ~ bis = by’

(4)
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i.e., the factor-intensity ratio of the nontradables sector must lie strictly in between
those of the two tradables sectors.
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Now we introduce trade restrictions which create a wedge between the world prices
p, p5 of the two tradables and their corresponding domestic prices py, po.

(a) In the case of a tariff at the rate 7o > 0 imposed by our country on its
import of commodity 2, and expressed as a proportion of its world price p3, we have
pa = (1 4+ m)ps = Tops, where To = 1 + 15 > 1 is the tariff factor. Thus, a rise in
the tariff rate 7 brings about a rise in po, given that pj is assumed to be given on
the world market. A necessary and sufficient condition for this to cause a rise in the
price of the nontradable, ps, is then, from (3), that bas/bis > ba1 /b1y, i.e., that the
nontradables sector should use a larger proportion of factor 2 to factor 1 than the
export sector.

The result is illustrated in Figure 1, where the inequalities (4) are assumed to hold.
I, is the isoquant for the export good (commodity 1), defined by fi(l1,l2) = 1/p1,
showing the combinations of inputs of the two factors [y, [ that will yield an output of
an amount of commodity 1 whose value (at the initial domestic price p; ) is equal to one
unit of our country’s currency. I is the isoquant for the import good (commodity
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2) defined by f5(l1,1ls) = 1/ps. The common tangent to these two isoquants goes
through points @ and b. Since it is assumed that commodity 3 is also produced, its
isoquant I3 (defined in the same way as the other two) must be tangential to the
line through a and b, at the point ¢. Now suppose the domestic price of the import
good rises (say as a result of imposition of a tariff); then the isoquant Iy must shift
inward, say to [}. The diversification cone swings clockwise from AOB to A'OB’,
and the new common tangent to I5 and I; now goes through points a’ and b'. Since
it is assumed that commodity 3 continues to be produced, the isoquant I3 must also
shift inward, to I}, forming the new tangency point ¢’. This means that the price of
the nontradable good must rise.

Figure 2 illustrates an opposite case, in which instead of (4) holding, we have
bag/b1a > bo1 /b1y > bag/bis. In this case, the nontradables sector uses an even lower
ratio of factor 2 to factor 1 than the export sector. Starting from the initial situation
in which the isoquants I, I;, and I3 line up with common tangents at b, a, and c,
an increase in the domestic price of the import good (commodity 2) will (as before)
result in an inward shift of I to I}, and the new common tangent to I} and I; goes
through b and «’. This time, however, the isoquant for the nontradable must shift
outward from I3 at ¢ to I at ¢; this means that the price of the nontradable must
fall. However, the obverse implication of the above set of inequalities is that a rise in
the export price must lead to a rise in the price of the nontradable.

(b) In the case of a subsidy at the rate ; > 0 imposed by country 1 on its export
of commodity 1, expressed as a proportion of the home price (to which the bar refers),
we have pf = (1 —a1)p = Tlpl, where T} = 1 — 5y < 1. Equivalently, defining the
subsidy factor

Th=1+o=1/(1-a,) =1/T}, (5)

where o > 0, we have p; = T\p: = p}/T) where T} > 1. This expresses the subsidy
rate o1 as a proportion of the foreign price. Thus, a rise in either rate of subsidy
o1 or 07 brings about a rise in the domestic price p;, given that pj is assumed to be
given on the world market. From (3), a necessary and sufficient condition for this
to cause a rise in the price of the nontradable is that bgs/bjs > baz/bi3, i.e., that the
import-competing sector should use a larger ratio of factor 2 to country 1 than the
nontradables sector.

(¢) Let x denote the value of the home country’s currency in amounts of the
foreign currency. Then the nominal prices of the tradable goods on the home country’s
markets will be related to those on the world market by

p=Tipi/x = (1 +o1)pi/x and po=Tops/x = (1 4+ 72)p5/x- (6)

We may note from (6) that if T} = T = T, then a rise in this uniform rate T' of
subsidy and tariff has exactly the same effect as a fall in y, i.e., as a devaluation of
country 1’s currency. This was first observed by Keynes (1931); we shall call this
Keynes’s equivalence theorem. Under the same conditions, the domestic price ratio
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is equal to the foreign price ratio, hence there is no distortion in relative prices—an
observation first made by Hicks (1951). These two observations together may be
described as the Keynes-Hicks equivalence theorem.?

(d) Let us now assume that the monetary authority acts so as to stabilize a price
ndex

p = Gip1 + Copa + C3ps, (7)

where the ¢; are nonnegative weights and ¢3 > 0. For definiteness we may think
of these weights as defined by the partial derivatives of the demand functions with
respect to income, ¢; = 0h;(p1, p2, p3,Y) /Y, where the prices p; and disposable na-
tional income Y are evaluated at their initial levels. Assuming preferences in the coun-
try to be identical and homothetic, of course 0h;/0Y = x;/Y where x; = h;(p1,p2,Y)
is the amount of commodity ¢ consumed in the home country. We will assume
that ¢; > 0 for ¢ = 1,2,3. Now substituting (6) into (7) and fixing the price
level at p, we obtain, using the homogeneity of degree 1 of the function ps(pi,p2),
p = [aTip; + cTops + csps(Thipt, Tops)]/x. The exchange rate is then determined
from x = [&iTipy + &Tops + e3ps(Tupy, Tops)]/p = X(T1, T2, P, 3, D, €1, Ca, C3), Which



defines the function xy. We see then that
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Thus, as long as ¢; > 0 (j = 1,2) and ¢ > 0, as assumed in (7), the inequalities
(4) are sufficient for an increase in the rate of subsidy on exports, or an increase
in the rate of tariff on imports, or both, to cause an appreciation of the exchange
rate. More generally, assuming only the factor-endowment inequality (2) to hold, it
is necessarily the case that either an increase in the rate of subsidy on exports, or
an increase in the rate of tariff on imports, and possibly but not necessarily each,
will cause an appreciation of our country’s exchange rate. That is, one of the tools is
always available to cause a currency appreciation.

(f) Finally, let us suppose that the subsidy and tariff factors are required to be
uniform, i.e., 77 = T5 = T'. Then once again using the homogeneity of degree 1 of p3
we see that dx /0T = 1. This is Keynes’s original proposition (1931).

3 The Three-Factor Case

We now consider the case of three (or more) factors of production ;. As in the
preceding section we assume that trade is balanced when denominated in world prices.

In the previous section, no information on consumer demand was needed to obtain
the results. This is no longer the case when there are three or more factors. Letting
v = U;(p1, D2, p3, 1) = OLL(p1, p2, p3, 1) /Op; denote the country’s supply or Rybczynski
function, where [ is the vector of its factor endowments (of dimension at least 3), the
equality between demand and supply of the nontradable,

h’3<p17p27p37 H(ppr,pS, l) =+ D) = ?93(]917]727]737 l)7 (9)

where II is the country’s domestic-product function and D is the deficit in its trade
balance (in home prices), implicitly defines the function

ps = P3(p1, pa, D; ). (10)

We verity the following
LEMMA. The function p3(p1, pe, D;1) is homogeneous of degree 1 in (p1, p2, D).
PRroOF: By Euler’s theorem, the assertion is equivalent to the identity

Ops Ops Ops
ot T a2t oD



Substituting (10) in (9) and then differentiating the resulting identity totally with
respect to p; (7 = 1,2) and D, we obtain

8}53 ng - tgj - Cng . 8}53 C3
— = — =1,2) and —=———, 11
Ip; 833 — T33 g ) oD 833 — t33 (1)
where
ij = ot = 5 G = Ao d z=z—y. 12
Sij ap; + oy = o, 6=y end n=wzi—y (12)
Now denoting the Slutsky and transformation matrices S = [s]; j=123 and T' =

[tijlij=1,23, since the Slutsky matrix S is negative semi-definite and (from the ho-
mogeneity of degree zero of the demand functions in (py, p2, ps3,Y')) satisfies Sp = 0
(where p = (p1,p2, p3)’), and likewise the transformation matrix T is positive semi-
definite (from the convexity of the domestic-product function IT in the prices) and
satisfies Tp = 0 (from the homogeneity of degree 1 of the domestic-product function
in the prices), we have

(531 — t31)p1 + (832 — t32)p2 + (833 — t33)ps = 0. (13)
Finally we use our country’s budget equation
p121 + peza = D, (14)

where the z; = x; — y; are the trades (excess demands) defined in (12). Combining
(11), (13), and (14) we see that

Ops Ops Ops S31 — t31 — c321)p1 + (832 — T32 — c322)p2 + c3D
D+ Pt =D = —( ) ( )
om Opo oD 833 — t33
_ — (833 — t33)ps — c3(pr121 + 2o — D) ’
- - — M3y
833 — t33

as desired. QED

In this case it is necessary to consider income effects. Assuming balanced trade
in world prices pjz1 + pize = 0, the country’s government’s net revenue from the two
instruments T} and T5, expressed in its own currency, is

R= (11— 1)(pi/x)z1 + (T2 = 1)(p3/x) 22 = T (pi/x) 21 + Ta(p3/X) 22, (15)

It is assumed that any positive net revenue is distributed in a lump sum to the
population, and that any negative net revenue is financed by lump-sum taxation.
Since this net revenue constitutes (if positive) a part of total domestic expenditure
over and above the domestic product, and by assumption trade is balanced when
denominated in world prices, we have R = D. Noting that the price and deficit terms
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(6) and (15) all contain the factor 1/y, and using the fact that for ¢ = 1,2 the home
country’s trade-demand functions

= ili(pl,pz,D,l) = hz’(pl,pz,ﬁs,H(pl,pz,ﬁs,l) + D) — 9i(p1, D2, D3, 1) (16)

—where the function ps(-) of (10) is substituted for ps in our country’s consumer-
demand and Rybezinski functions—are homogeneous of degree 0 in (py, ps, D), our
country’s trades z1, zo may be obtained by solving simultaneously the two equations
Z() = hy (Tlp*{,Tgpz,Tlp*fél(-) + Tgpzég(-),l) (¢ = 1,2), which implicitly define the
excess-demand functions

Note that these functions are independent of x, and homogeneous of degree 0 in
(T1,Ts) and in (p}, p3). Moreover, since the trade-balance constraint implies

p*{@él/aTj + p;aég/aTj = 0, (18)

the functions (17) are of course not independent.

We now consider the effect of an export subsidy or import tariff on the price of
the nontradable, when the exchange rate is fixed. It will further be assumed that the
subsidy and tariff factors T} and T5 are initially equal to one another (which of course
includes the special case in which they are both = 1, i.e., in which there is initially
free trade). Substituting the functions (17) in the expression (15) for our country’s
net revenues from the tariff and subsidy, and then substituting (6) and (15) in turn
n (10), we see that the dependence of the nominal price of our country’s nontradable
on the tax factors and the exchange rate is given by (using the Lemma)

P3 = P3 (TlpT,sz;TlpT%( ) + szgzz ) / X = p3(p1,p2,T1,T2, X5 l) (19)
Differentiating ps3 with respect to T; we have
Ips Ops Ops L 0% L 0%
— = —ps T T
oT; lapjp top \Pra t Dy + Bn g

Now using the assumption that T} = T3 initially, combined with (18), (11) and (6),
this becomes (expressed in elasticity form)

Ty 0ps <8p3 Ops ) _  pissy — ty))

+ 2B = 1,92). 20
D3 8T op; aDZJ p3(s33 — t33) U ) (20)

We shall say that tradable commodity 7 = 1,2 is a net substitute of the non-
tradable commodity 3 if and only if s3; — t3; > 0, that is, if and only if the Slutsky
substitution term less the production transformation term between commodities j

9



and 3, is positive. We see then that: If the tariff rate on imports is initially equal to
the subsidy rate on exports (in particular, if they are both initially equal to zero), and
if the exchange rate is fized, then an export tax will lead to a rise in the price of the
nontradable if and only if the export good is a net substitute of the nontradable good,
and an import tariff will lead to a rise in the price of the nontradable if and only if
the import good is a net substitute of the nontradable good.

Now assuming that the exchange rate is flexible and that the monetary authority
stabilizes the price index (7) at the level p, the exchange rate is determined by

X = [51T1PT + CoTopy + C3p3 (Tlpi, Tops, Tipiz1 () + Tops2a(-), l)} /25
= X(T1, T3, pi, 3, D, [; €1, G2, C3), (21)
which defines the function xy. We find then without difficulty that

T'0x p [_ _ 831 —tsﬂ
— 1 —c3——| and

X O P

T, 0% po [_ _ 839 —tsz}
"2 9% N
X0,  pL° e (22)

S33 — t33 S33 — 133

Thus, given our assumption from (7) that ¢3 > 0 and ¢; > 0 for i = 1,2, a sufficient
condition for an export subsidy to cause an appreciation of our country’s currency is
that s3; — t3; > 0, i.e., that the export good be a net substitute of the nontradable
good; and a sufficient condition for an import tariff to cause an appreciation of our
country’s currency is that szs —t35 > 0, i.e., that the import good be a net substitute
of the nontradable good. Since necessarily s33 —t33 < 0, it follows from (13) that one
of the two tradables must be a net substitute of the nontradable, and possibly both.
Thus it is always the case that either a subsidy on exports, or a tariff on imports,
and possibly each, will lead to an appreciation of our country’s currency.

It is clear that given our “small-country” assumption, an optimal subsidy-tariff
combination (o7, 73) is any combination satisfying o7 = 79, of which 09 =75 =0 is a
special case. This agrees with Hicks (1951) and Haberler (1967).

4 Protection as a Means of Adjusting to Imbal-
ance in Payments

In this section I consider protective measures that might be taken by a country to
adjust to an exogenous capital outflow. This is a case in which total expenditure
(“absorption”) falls short of total domestic product, and as long as the nontradable is
a superior good, the demand for it falls short of the supply. In order to adjust to the
outflow, the country’s resources must move out of the nontradable into the tradables,
and such a resource reallocation usually calls for a change in relative prices.* In the
following subsections, I consider how these necessary adjustments can be brought
about under (1) a gold-standard regime, (2) a flexible-exchange-rate regime, and (3)
a regime in which protective measures are used.
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4.1 Specie-flow adjustment

Under a gold standard with uniform international currencies, the effect of an exoge-
nous capital inflow I = D on the price of the nontradable is given by (11). Disposable
income as a function of this inflow is given by Y = II(py, po, P3(p1, 02, D,1),1) + D,
whence p ~
dY. OMOPs )y e oy (23)
dD 8p3 BD S33 — t33
the inequality being strict as long as the nontradable is a superior good (c3 > 0). As-
suming the demand for money to be proportionate to disposable income, gold must
move in, not only to cover the capital inflow itself, but also to cover the increased pro-
duction of the nontradable, which draws resources out of the nontradables industries.
The same analysis of course applies to a capital outflow O = —D.

4.2 Exchange-rate adjustment

Now we introduce the exchange rate y, which in the absence of trade restrictions
satisfies x = pj/p; for j = 1,2, where also D* = xD. Expressing (9) in terms of
the exogenous variables pj, p3, and D*, and using the homogeneity properties of the
functions II, g3, and hs, we have

h3(pi7p;7 XP3, H(p;p;7 XP3, l) + D*) - Q?)(p){?p;? XP3, l) (24)

Likewise, the condition for stabilizing the price level (7) becomes
C1py + Copy + CaxPs = XD- (25)

Equations (24) and (25) together define implicitly the functions x = x(pt, ps, D*,1)
and ps = ps(pf, P, D*, 1), whose partial derivatives are found to be

ox C c op D—C c
X _ & 3 >0 and pi:p_aps 3
oD px  —(s33 —t33)

oD* P —(s33 — t33)

Thus, as long as the nontradable is a superior good (c3 > 0), a capital outflow must
lead to a devaluation, as well as to a decline in the nominal price of the nontradable,
but (if x = 1 initially) a smaller decline than that indicated by (11). Obviously, the
devaluation in that case is accompanied by a rise in the nominal domestic prices of
the two tradables. In the extreme case ¢; = ¢; = 0 in which p = ¢3p3, the price of the
nontradable remains constant and the burden of the adjustment falls entirely on the
rise in the prices of the two tradables.

> 0. (26)

4.3 Adjustment by trade restrictions

Now we suppose that in response to a capital outflow our country’s government
decides to keep the exchange rate fixed, and either confers a subsidy o; > 0 on
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its exports, or imposes a tariff 75 > 0 on its imports, or both. Now our country’s
current-account balance, denominated in foreign prices, must satisfy

P21+ pyzo = DF, (27)

where D* = I* denotes the exogenous capital inflow (outflow if negative) denominated
in foreign prices, and z; denotes the net import of commodity j, it being assumed
that z; < 0 (export) and zo > 0 (import). Unlike the situation in subsection 4.2,
however, it is no longer the case that D = D*/x; this is because while there is
only an exogenous inflow I* denominated in world prices, in terms of domestic prices
there are two components to the current-account deficit D, namely the exogenous
component I*/x = D*/x, and the endogenous one, R, consisting of the net revenue
from the trade restrictions (which are by assumption distributed to or taxed from
consumers in a lump sum). This net revenue is (compare (15), where I* = 0)

R = o1(pi/x)z1 + n(p5/x) 22 = (Th — D)piz/x + (Ts — 1)ps2a/x

(28)
= Tl(pT/X)Zl + TQ(pS/X)Z2 - ]*/X = p121 + Pazo — ]*/X-

Our country’s balance-of-payments deficit (denominated in its own currency) is then
D=I+R=1I"/x+ R=p12z1 + p22o. (29)

In the special case (to be considered below) in which T} = T, = T, the govern-
ment’s net revenue reduces to R = (T — 1)D*/x which is negative in the case of a
capital outflow O* = —D*. The total deficit (in domestic currency) in this special
case is

D= (T —1)D*/x + D*/x = TD"/x. (30)

We can now proceed with the analysis of the problem. We adopt the approach of
Tinbergen (1952, p. 7) who pursued the theory of economic policy in terms of targets
and instruments, and noted (p. 27) that in order to solve the policy problem, the
number of instruments must be equal to the number of targets. In the present case
we have a single target: the balance of payments; so we are limited to one instrument:
either the subsidy factor, or the tariff factor, or a combination of both (constraining
them, say, to be equal). The required policy variables can be defined by the action
on the part of the central bank to stabilize the general price level, which results (with
D* = —0O%) in the following equation (using the Lemma):

xp = eiTip] + . Top; + C3p3 (Tlp; Topy, (Ty = 1)pi21(-) + (Ta = 1)p3 22(-) — O7, l)- (31)

If one of the tariff factors (say 7)) is given, and the other (say 7;) is the policy
variable, then (31) implicitly defines the policy function Ti(O*;Tj) where 7 # 1. If
T, = T, = T, then (31) implicitly defines the function 7(0*). Our object is to
evaluate the derivatives of these functions.
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Let us first evaluate d1}/dO*

. Differentiating (31) with respect to O*:

1=T>=1

00"~ oD

. Ops Op 0% L0\ 0T _ op
lp1 <Cl + 37— o > +c SaDS <p121 + (70 — 1)p; 8T1 +(Tp — 1)p28—1121>1 : °

At the values T7 = T5 = 1 in the initial equilibrium, this becomes

Ops  Ops_\] 91y Ops
Ips — 5 2
Pl lcl +os <8p1 tap™ )| 90- ~ %D (32)
But from the formulas (11) we have
Ips 3 Ops ~ Ops 831 — t31
9Py B g BB, ST la 33
oD S33 — t33 o Ip1 N oD S33 — t33 (33)

Substituting the two equations (33) in (32) we obtain
8T1/8O* — —5363/{p>{ [51(833 - t33) - 53(831 - tgl)]} (34)

This expression is positive, i.e., a capital outflow will call for an export subsidy, as
long as (i) the nontradable is a superior good (c3 > 0), and (ii) the export good and
the nontradable good are net substitutes, i.e., s33 — t3; > 0.

Exactly the same steps provide the formula for the import tariff that would be
required in order to adjust to the capital outflow. The corresponding formula is

8Tg/80* = —5363/{]9; [52(833 — t33) — 53(832 — tgg)]}. (35)

This expression is positive, i.e., a capital outflow will call for an import tariff, as long
as (i) the nontradable is a superior good (c3 > 0) and (ii) the import good and the
nontradable good are net substitutes, i.e., s30 — t3a > 0.

Of course, these formulas provide no information on the required magnitudes of
the subsidy or tariff, even if the assumptions of net substitutability are met.

Now let us consider the case in which T} = To = T. Then differentiation of (31)
with respect to O* gives

dps ,  Ops
0= {61]91 + Cops + C3 [8p?p1 + apz o+
(3p3 .02 .02 dT Ops
T —1)p; — T —1)ps—= - .
oD (plzl +pyz (T = Dpigs + (T = 1p 8T>Hd0* %90 (36)

Using (27) and (30), defining ps = xps/T’, and assuming 7" = 1 in the initial equilib-
rium, we may write the bracketed expression in (36) as



using the Lemma in the first equality Now evaluating the derivative at the initial
equilibrium where xy = T = 1, (36) becomes
dT Egaﬁg/aD - 53 —C3

dO* Y2 Gpr P S33— 133

>0, (37)

the inequality being strict as long as c3 > 0 (the nontradable is a superior good). This
of course is just Keynes’s equivalence theorem, which states that the effect (37) of a
uniform export subsidy and import tariff is the same as the effect (26) of a currency
devaluation.

In view of (13), one of the two terms s3; — t31 and s3o — t32 must be positive, so
one of the two policy tools operating alone would (despite its adverse welfare effects)
enable the country to adjust to the capital outflow. If both are positive, any combi-
nation (o4, 72) would work, but of course only the combinations with o3 = 75 would
avoid adverse welfare effects. Such tools, necessarily clumsy and inaccurate, would
nevertheless have the advantage over devaluation (stressed by Keynes) of leaving
long-term debt contracts unaffected.
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Notes

1. In a footnote (1931, p. 192; 1981, p. 286) Keynes stated that “to restore our position and
to make full employment possible, we require both to increase our surplus on the balance of
trade and to find outlets for our savings at home.” It was later made clear in the literature
that the increase in employment and income (brought about in this case by the devaluation
and fall in real wages) would itself result in increased saving and thus in an increase in the
balance of trade.

2. An earlier article (Chipman, 1992) analyzed these relationships in the case of a two-
country model, but only incomplete results were obtained. That paper also discussed related
contributions in the literature.

3. It is natural to inquire how Keynes’s equivalence theorem is related to Lerner’s sym-
metry theorem. The latter (Lerner, 1936) states, in effect, that the combination (77, 1) of
export and import tax factors is equivalent (in its effect on relative domestic prices) to the
combination (1,7%)—we may write this as (17,1) ~ (1,7%)—if and only if 7175 = 1. We
may define the relationship between the export-tax factors expressed in terms of domestic
and foreign prices respectively by

T1:1+77'1:1/(1—T1):1/T1

(compare (5), where 01 = —m and 01 = —71). Here, 7 is the tax rate on the export good
when levied on the foreign price, i.e., p1 = T1p] = (1 — 71)p}, and 71 is the tax rate on the
export good when levied on the domestic price, i.e., pt = Tip1 = (1+71)p1. Since 115 = 1
if and only if Ty = T5, the condition reduces to 7; = 7o, which is the form in which the
theorem was stated by Lerner.

By way of contrast, Keynes’s equivalence theorem states that the combination (77, 75)
of export and import tax factors—both levied on the foreign price—is equivalent to the
combination (1,1) if and only if 71 = T5.

In Lerner’s case it is the distortion in relative prices of the tradables that is preserved,
while in Keynes’s case it is the lack of such distortion which is preserved. Both are special

cases of the formula
(Ty, Tp) ~ (T}, T%) <= (IX>0): T/ = \T; (i=1,2), ie., T|/Ty = T5/T5.

This formula obviously extends to any number of traded goods. See also the interesting
discussion in Kaempfer and Tower (1982).

Note that in Keynes’s own application, either a devaluation or a tariff-and-bounty
scheme removes (or at least lessens) the distortion in relative wages.

4. An exception is the case considered in section 2 in which there are two factors and
three goods, so that the country’s production-possibility frontier is a ruled surface, and the
price of the nontradable is determined uniquely by the domestic prices of the tradables.
While temporary changes in relative prices might be required in this case to facilitate the
necessary resource reallocation, the equilibrium relative prices would remain unchanged.
With at least three factors of production, however, a permanent change in relative prices
would be required (to the extent, of course, that the capital outflow remains “permanent”).
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