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Abstract

This paper presents a mechanism through which a depreciated real exchange rate can lead to a
higher investment rate. In an intertemporal framework, it shows that a depreciated real exchange
rate can make the tradable sector more profitable and thus a greater requirement for capital.
Moreover, the investment-enhancing effect of a depreciated real exchange rate decreases in mag-
nitude when there is higher adjustment cost of investment.
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1. Introduction

Despite an emerging literature on the role of the real exchange rate (RER) in the development process [1]-[4],
the theoretical understanding is still limited about the mechanism through which the growth enhancing effect of
a depreciated real exchange rate is generated. Attention is focused mainly on the productivity channel [4] [5]
and the capital accumulation channel [6]-[9].

The forefront literature on the investment-enhancing effect of a depreciated RER is carried out in the context
of Keynesian economics and the balance of payments constrained model [6] [8]. Gala (2008) focused merely on
shortrun effects and showed the mechanism that a depreciated RER caused lower workers’ real wages and a
higher firms’ margin, thereby stimulating investment. In a more comprehensive study, Porcile and Lima (2010)
analyzed the channel referring to longer-term effects. They assumed excess demand for imported capital in de-
veloping countries that could not be matched because of balance of payments constraints. Therefore, a depre-
ciated RER could promote exports , thus increasing foreign currency supply for imports in capital goods.

Rather than focusing on the shortrun effects of a depreciated RER, this paper examines the longrun relation-
ship between a real depreciation and capital accumulation in a context of explicit, intertemporal utility maximi-
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zation. In the model, the RER was defined internally as the relative price of tradable and non-tradable in the
economy. To capture the stylized fact that tradable sectors are more capital-intensive in developing countries, an
assumption has been made that capital is only used in the tradable sector of the theoretical economy.

2. The Model
2.1. The Production Function

Consider a small and open economy consisting of tradable and nontradable sectors. The tradable are produced
by using capital and labor while the nontradable are produced by labor only. The tradable sector production
function is assumed to be concave while there is a constant returning to scale production function in the non-
tradable sector. The economy is small enough that its production does not affect the international price of tradable.
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where Q7 and Q" denote the output of tradable and nontradable sectors. L' and L' denote the number of

labors in the tradable and nontradable sectors. As perfect labor mobility is assumed, labor unit cost is equal be-
tween tradable and nontradable sectors:
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where e is the real exchange rate defined as the relative price of tradable and nontradable. An increase in the
value of e corresponds to a depreciation in the real exchange rate.

It is assumed that capital goods are not domestically produced and a representative firm in the tradable sector,
with perfect foresight, maximizes its intertemporal profit after paying for imported capital goods and labor cost.
Following the neoclassical theory of investment, the adjustment cost of investment is considered, and a strictly
convex quadratic function of investment cost, C (I ,K ) , is specified
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The representative firm’s optimization problem is to find the path of investment (I ) to maximize its total
discounted profit over an infinite horizon:
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Subject to the law of motion of capital accumulation:

K, =1 -9k, (6)

where 9 is the discount factor and ¢ is the depreciation rate of capital goods. A dot over a variable signifies
a time derivative. To simplify the exposition, the subscript ¢ is dropped for the remainder of this paper.
The current-value Hamiltonian is formed as below:
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where A is a costate variable.
Then the necessary conditions for the optimization:
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Substitute (6) into (8):
Substitute (1), (3), and (8) into (9):
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A solution to the maximization problem is a path satisfying conditions (10) and (11), and converging to the
steady state.

2.2. Steady State
The steady state value of the costate variable (i*) can be derived from (10):
A =e+pey (13)

Then substitute (13) into (11) and derive the steady state value of capital (K *)
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Notably, a depreciation in the real exchange rate leads to higher steady state value of capital.
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This result seems to be arguably counterintuitive given that capital goods are imported and real depreciation
makes imports more expensive. The mechanism behind this result is that real depreciation reduces the real wage
and hence makes the tradable sector more profitable. Since the tradable sector is more capital-intensive, there is
a greater requirement for capital in the economy.

2.3. Linearized Dynamics

Consider the linearized dynamics of the system (10) and (11) at the steady state.
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Because the determinant of the Jacobian matrix is negative, the roots are real and have opposite signs. The
steady state is, therefore, a saddle point. Let 7 denote the negative, stable eigenvalue of the Jacobian matrix.

LY P Y il_a_ﬂ Y 2

7—2[3 \/19 +7 .y (Z(p +(o719+19+(pn<0 (18)
K K
E”[l_?j (19)

Equation (19) implies that the rate of capital accumulation depends on the convergence speed, 1, and the dis-
tance to the steady state. Now consider a one-time, permanent, unanticipated depreciation in the real exchange
rate and its effect on the growth rate of capital. Equation (15) shows that a depreciation shifts the steady state of
capital to a higher level. Therefore, it lengthens the distance between an initial capital stock level and the steady
state, and leads to a higher rate of capital accumulation.
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It can be shown that the investment promotion effect of a depreciation in the real exchange rate decreases
when the adjustment cost of investment increases.
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3. Conclusion

As noted by Montiel and Servén (2008), the literature so far mostly has focused on the empirical side of the re-
lationship between a depreciated real exchange rate and economic growth, and the theoretical research address-
ing this issue is at a beginning state. This paper complements the existing literature by examining the effect a
one-time, permanent and unanticipated depreciation in the real exchange rate on capital accumulation in an in-
tertemporal model. We show that such a depreciation leads to a higher rate of capital accumulation, and that the
magnitude of its effect depends negatively on the adjustment cost of investment.
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