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Abstract

In this paper it is developed an extension of the external constraint growth model through the inclusion
of the rate of capital accumulation and of the capital productivity growth rate as determinants of the imports
growth rate in a first version, and of the imports and exports growth rates in a second version. In the first
version, it is argued that, apart from the exports growth rate, the rate of capital accumulation and the capital
productivity growth rate determine the growth rate consistent with a dynamic equilibrium of the trade bal-
ance. The effect of the rate of capital accumulation could be positive, null or negative, depending on whether
the import requirements to carry it out are lower, equal or higher than the import substitution that is generated
via the change in the production structure of the economies. Moreover, if capital productivity is both, partly
exogenous and partly endogenous, the rate of capital accumulation could directly affect the growth rate
consistent with a dynamic equilibrium of the trade balance, as well as indirectly through its further effect
on the capital productivity growth rate. In the second version, it is shown that the international growth
rate differences are not only due to different international specialization patterns, but also to international
rates of capital accumulation differences.
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Resumen

En el presente articulo se desarrolla una extension del modelo de la restriccion externa al crecimiento
a través de la incorporacién de la tasa de acumulacién de capital y de la tasa de crecimiento de la pro-
ductividad del capital como determinantes de la tasa de crecimiento de las importaciones en una primera
version, y de las tasas de crecimiento de las importaciones y de las exportaciones en una segunda version.
En la primera version se argumenta que, ademds de la tasa de crecimiento de las exportaciones, la acumu-
lacién de capital y la tasa de crecimiento de la productividad del capital determinan la tasa de crecimiento
consistente con el equilibrio dindmico de la balanza comercial. El efecto de la acumulacion del capital
puede ser positivo, nulo o negativo, dependiendo de si los requerimientos de importacion para generar la
acumulacion de capital son menores, iguales o mayores que la sustitucién de importaciones que se genera
a través de la modificacion de la estructura productiva de la economia. Asimismo, si la tasa de crecimiento
de la productividad del capital es en parte exdgena y en parte endégena a la acumulacién de capital, ésta
ultima puede afectar a la tasa de crecimiento de largo plazo tanto de forma directa como indirecta a través
de su efecto en la productividad del capital. En la segunda version se muestra que las diferencias interna-
cionales de las tasas de crecimiento no solo se deben a los patrones de especializacién internacional, sino
que también a las disparidades internacionales de las tasas de acumulacién de capital.

Cddigos JEL: F43,014, 040.
Palabras clave: Ley de Thirlwall, Acumulacion de capital, Productividad del capital, Sustitucién de importaciones,
Tasa de crecimiento.

Introduction

According to the economists of the classical development economics, a fundamental
problem of developing economies is the capital scarcity (see Nurkse, 1953, and Lewis, 1954,
among others), and from this basic premise, they developed a set of models that could comprise
one or two of the following ingredients: the existence of increasing returns to scale and an
unlimited labor supply (see Ros, 2013)>.

On the other hand, in 1979, A. P. Thirlwall stated in his seminal article, “The Balance
of Payments Constraint as an Explanation of International Growth Rate Differences”, that
the dynamic equilibrium of the trade balance is the main constraint on the economic growth.
According to the weak version of Thirlwall’s Law, the long-run growth rate is equal to the
ratio exports growth rate to income elasticity of demand for imports; whereas according to the
strong version of Thirlwall’s Law, the international growth rate differences are due to different
international specialization patterns. These ideas have been the subject of multiple debates and
empirical contrasts*, however, to the best of our knowledge, there are no papers linking the
capital scarcity to the external constraint on the economic growth.

Therefore, the objective of this paper is to incorporate the rate of capital accumulation
and the capital productivity growth rate as determinants of the growth rate consistent with
a dynamic equilibrium of the trade balance in an economy with an unlimited labor supply.

3 It is important to note that according to Ros (2013), the analytical structure of the classical development economics
is not only applicable to the cases of developing economies, but also to that of developed economies, and this is the
essence of the model that we elaborate in this paper.

4 See Thirlwall (2011) and McCombie (2011) for a review of the criticisms and defenses of Thirlwall’s Law, as well
as for a report of the empirical studies done about it.
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The model presented in the following lines has two versions, the first one is differentiated
from the Thirlwall’s model through the incorporation of the rate of capital accumulation, and
not only of the income growth rate, as determinants of the demand for imports growth rate.
The rate of capital accumulation affects in two ways to the demand for imports growth rate,
one positive, which reflects the demand for imported capital goods, and one negative, which
exhibits a possible import substitution process carried out by the economies when, through
capital accumulation, generate the economic capacity to produce the goods and services that
would otherwise have to be imported. In the second version, the rate of capital accumulation is
included as a determinant of the export capacity of the economy.

This paper is divided into five sections, including this introduction. The second one presents
the Thirlwall’s external constraint growth model; the third one develops an external constraint
growth model, but in which the rate of capital accumulation and the capital productivity growth
rate are incorporated as determinants of the growth rate consistent with a dynamic equilibrium
of the trade balance, it is indicated that the former could have a positive, null or negative
effect, while the second one has a full positive effect on the long-run growth rate; the fourth
one incorporates the effect of the rate of capital accumulation on the export capacity of the
economies and shows that the international growth rate differences are not only due to different
international specialization patterns, but also to the international rates of capital accumulation
differences; finally, we present our conclusions in the fifth section.

The strong and weak versions of Thirlwall’s Law

According to Thirlwall (1979), the external constraint, understood as the dynamic
equilibrium of the trade balance, is the most important restriction on the economic growth,
especially in the case of developing economies. From this idea, it was derived what it is
now known by economists as the Thirlwall’s Law, which has two versions. According to the
strong version, the international growth rate differences are due to the different international
specialization patterns. On the other hand, with respect to the weak version of the Thirlwall’s
Law, the long-run growth rate is equal to the ratio exports growth rate to the income elasticity
of demand for imports, so that their ultimate determining factors are the foreign demand and
the international specialization pattern.

The external restriction growth model developed by Thirlwall (1979) can be exposed in the
following way: let us assume an open economy in which the exports growth rate (x), measured
in domestic goods, is equal to:

x=¢e0+Piz with &, 9% >0 (1

where ¢_is the real exchange rate elasticity of the demand for exports; 6 is the percentage
variation of the real exchange rate; 1* is the income elasticity of demand for exports; and z
is the foreign income growth rate. Similarly, the imports growth rate (m), measured in foreign
goods, can be expressed as:

m=-¢ 60 +1Pg with ¢, 9 >0 2)
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where ¢ _is the real exchange rate elasticity of the demand for imports; ¥ is the income elasticity
of the demand for imports; and g is the domestic income growth rate. The dynamic equilibrium
of the trade balance requires that the exports and imports growth rates, both measured in terms
of domestic goods, be equal:

x=0+m 3)

substituting equations (1) and (2) in (3) and solving for g, we obtain the growth rate
consistent with the dynamic equilibrium of the trade balance (g,):

_(e,+e,-Df+y*z (4)
4

th

As it can be seen in equation (4), 6 positively affects g, if the Marshall — Lerner condition
is fulfilled, i.e.,if ¢+ ¢ > I.Similarly, g exhibits a positive relationship with z and 1* and a
negative relationship with 1. However, Thirlwall (1979) indicates that the prices of exports and
imports measured in a common currency tend to vary very little over time and that the empirical
evidence shows that ¢ _+ & tends to be equal to one, so that according to the Marshall — Lerner
condition, @ does not affect the trade balance and, therefore, does not affect gm.5 Furthermore,
even if the above were not true and 6 had a positive effect on g, it would be necessary to
depreciate the real exchange rate every period in order to generate a permanent increase of g,
which is not viable in the real world.

Thus, given the irrelevance of 6 on the determination of g, Thirlwall (1979) assumes that
0 is equal to zero and/or that ¢ _+ ¢ is equal to one, and then, the equation (4) is re-written as
the strong version of Thirlwall’s Law:

*
g:l,="”wz (5)

Similarly, given that the numerator of equation (5) represents the exports growth rate of
the domestic economy, we can replace 1*z with x to get the weak version of Thirlwall’s Law®:

° According to Pérez (2015), most of the averages of the percentage variation of the effective real exchange rates, for
a sample of 93 countries in different regions of the world, based on a quarterly series that covers from the first quarter
of 1980 until the first quarter of 2015, are close to zero. For the full sample, the average of the percentage variation is
equal to 0.29%, the median is equal to 0.09%, the mode is equal to 0.2%, and the standard deviation is equal to 1.81%.
Moreover, Alonso and Garcimartin (1998) estimates an equation system for ten economies of the OECD during the pe-
riod 1965-1994, and it is found that for eight of them, the correction of the trade balance deficits is done through output
changes, whereas it is not verified for any of them that the correction is generated through changes in the relative prices.
In this sense, McCombie (2011) argues that if the relative prices were relevant, the income elasticities of demand for
imports and exports should not be significant in the econometric estimations of equations (1) and (2), which is not the
case in most of the empirical studies, and also explains that the prices of exports and imports measured in a common
currency tend to vary very little over time due to the real wage resistance of workers and the existence of oligopolistic
market structures.

¢ The difference between the “strong” and “weak” versions of Thirlwall’s Law is an empirical matter, if Thirlwall’s
Law is applied without the estimation of the income elasticity of the demand for exports and only the exports growth
rate is considered, then we obtain the “weak” version instead of the “strong” version; it is assumed that the exports
growth rate includes the effect of the percentage variations of the foreign income (see Perraton, 2003).
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2 x
& = a (6)

As it can be seen, according to equation (6), the long-run growth rate is determined by the
foreign demand growth rate, reflected on x, and by the international specialization pattern,
which can be identified with 7.

Graphically, we can illustrate the determination of the long-run growth rate through figure
1. Given the growth rate of exports (x’) and 7, there is a unique g ,°.

g A

g’

Thy

0

»
>
X X

Figure 1. Determination of the long-run growth rate through the weak version of Thirlwall’s Law.
Source: Own elaboration with base on Thirlwall (1979).

Therefore, on the one hand, the unique adjustment mechanism for the economy to maintain
the dynamic equilibrium of the trade balance is g; on the other hand, it is clear that the growth
rate of the economy depends on a variable that is beyond its control (x).

Thus, in the following section we develop a model in which the growth rate is the only
adjustment mechanism to keep the dynamic equilibrium of the trade balance; additionally, g
is not only a function of x, but also of the rate of capital accumulation, which is a variable that
is under the “control” of the economy, and of the capital productivity growth rate, given 1 and
what we call the gross capital stock elasticity of demand for imports.

Capital accumulation as a determinant factor of the growth rate consistent with the dyna-
mic equilibrium of the trade balance

There is an aspect of Thirlwall’s Law related to the rate of capital accumulation, which
has not been considered in the theoretical debates concerning the law and that, from our
point of view, is a fundamental problem for the model: only in the case in which ¢ = I, the
economy does not tend to become a purely export economy that does not produce anything for

"1t is important to note that in contrast with Palley (2003), who indicated that the Thirlwall’s model does not incor-
porate the supply side, for Bairam and Dempster (1991), McCombie (1997 and 2011), Pugno (1998), Bértola, Higachi
and Porcile (2002) and Aricioglu, Ucan and Sarac (2013), the income elasticities of the demand for imports and exports
show the international supply and demand characteristics of the economies, that is, their international specialization
pattern.
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local consumption, or does not tend to become a closed economy, in which case, the external
constraint on the economic growth does not play any sort of relevant role nor the behavior of
the foreign market in general .? This can be derived through the use of equation (6), from which
we obtain the long-run growth rate of the ratio exports to income:

x- =x—£=w—_1x
55y (w) )

According to equation (7), the ratio exports to income is increasing/decreasing if ¥ is
higher/lower than one and it is constant if 1 is equal to one. Therefore, it is important to know
why the economies do not tend to produce only for the foreign market or to become a closed
economy even if their ¥ is higher/lower than one’.

We considered that a key factor to understand the above mentioned problem, especially in
the case of developing economies, is the incorporation of the rate of capital accumulation in the
model, since it is important to consider that the structure of economies is changing, not only due
to the effect that a y different to one could have, but also due to the change in the productive
structure that capital accumulation prompts, as indicated by Lewis (1954)".

In fact, as it is well known, Prebisch (1950, 1959 and 1962) and Thirlwall (2003) share
the idea that the income elasticities of demand for imports of developing economies tend to
be higher than those that correspond to developed economies and that, therefore, one way to
stimulate the growth rate in developing economies is through their industrialization, which we
can translate in that the growth rate can be increased through capital accumulation'. In that
sense, our idea is to introduce the rate of capital accumulation in the external constraint growth
model as a factor that influences m and therefore g,,. This will allow us to develop a model in
which, in contrast to the weak version of the Thirlwall’s Law, g, not only depends on x, which
is not under the control of the domestic economy, but it can also depend on the rate of capital
accumulation, which can be manipulated by the domestic economy'2.

The rate of capital accumulation could have two effects on the demand for imports; on the
one hand, there is a positive effect derived from the need to import capital goods, and on the
other hand, there is a negative effect through a possible import substitution, derived from the

8 It is interesting to note that according to Pugno (1998), the long-run growth rate implied by Thirlwall’s Law is a
steady state, but he argues that the necessary requirements for that result are not indicated in the original specification,
so he provides such conditions, which are: to incorporate relative prices as an independent variable in the equations
of the growth rates of the imports and exports, and to assume that the labor supply is perfectly elastic to the given real
wage. In fact, even considering these two elements, the Thirlwall’s Law is not a steady state, except for the case in
which the income elasticity of demand for imports is equal to one (see equation 7).

9 It is important to note that McCombie (2011) indicates that “The Keynesian approach is such that while in the very
long run the elasticities may change, in the medium term they act as a constraint” (McCombie, 2011: 366). However,
this is only a statement without anything in the model that justifies endogenous variations of the income elasticities,
even in the very long term.

12 According to Lewis (1954), capital accumulation implies the re-allocations of the productive resources, it shifts
labor from the subsistence sector towards the manufacturing sector, therefore, capital accumulation modifies the pro-
ductive structure of the economy and with it, the type of goods that are produced and demanded. In this sense, we do
not look for a stabilization rule of the productive structure in our model, but understand how to avoid the theoretical
corner solutions entailed by Thirlwall’s Law. Likewise, Syrquin (1988) indicates that the “Development Economics
can be characterized as dealing with issues of structure and growth in less developed countries. ...[it] is seen as an
interrelated set of long-run processes of structural transformation that accompany growth.” (Syrquin, 1988: p. 205).

11 Although it is clear that not all capital accumulation implies an industrialization process, we can say that all indus-
trialization process requires capital accumulation.

12 In the model to be developed we do not introduce an investment function, which is a task that we leave for future
research.
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change in the productive structure and of the generation of economic capacity that results from
the capital accumulation process'.

Thus, let us consider an economy in which the real exchange rate and the export growth rate
are constant (6 = 0 and x = x°), additionally, m is defined as:

1
m=¢;K+'l/’g(g—C€) ®)

where /s the gross investment; K is the net capital stock; //K is the gross capital accumulation;
ce is the economic capacity growth rate; and 1, and Y, are the gross capital stock and the
income elasticities of demand for imports, respectively. We considered that the specification
of the determinant factors of m shown in equation (8), not only takes into consideration the
above mentioned positive and negative effects of capital accumulation on m, but could also
solve a problem indicated by Ibarra (2015) regarding the estimations of the income elasticities
of demand for exports and imports through the traditional equations in which m only depends
on g, and x on z:

“Let us suppose, for example, that the pace of capital accumulation is slow... The capacity
to produce competitive export goods for the world market will be impaired, as will the capacity
to produce domestic goods that compete with imported goods. Faced with an increase in the
growth rate, exports will grow slowly... In the same way, faced with an increase in domestic
demand, the production of goods that compete with imports will respond in a non-dynamic
way...

What we would observe empirically would be a high world demand growth rate, with, with
a low exports growth rate, as well as a high imports growth rate in relation to the domestic
demand. In both cases, if we run regressions that assume that the imports and exports growth
rates are explained only by the behavior of the foreign and domestic incomes, we would obtain
coefficients that show a low income-elasticity of demand for exports and a high income-
elasticity of demand for imports.” (Ibarra, 2015: 43 — 44, own translation).

Then, what Ibarra (2015) expresses is that the econometric estimations of the income
elasticities of demand for exports and imports could be endogenous to the behavior of the
domestic production and of the foreign demand. In this sense, our specification solves that
problem in the following manner: let us assume a good g with an income elasticity of demand
equal to Y, if this good ¢ is not produced at all in the local economy, a specification such as
the indicated by equation (2) should result in an unbiased estimation of ¥ , which would also
be considered as the income elasticity of demand for imports of good g. Let us analyze what
would happen if the economy produces the good ¢ and also has the capacity to produce all the
demand for that good, the traditional estimation would indicate that the income elasticity of
demand for good ¢ is equal to zero, thus, it would be a biased estimation. In contrast, with the
specification indicated in equation (8), the import demand of good ¢ would be equal to zero
without the estimation of Y, being necessarily equal to zero, that value could be estimated

13 In fact, this is the Harrodian idea about investment, “...investment has both a productive capacity-enhancing effect
as well as an aggregate demand-creating one ...” (Moudud, 2000: 2).
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adequately by the excesses or deficiencies of the income growth rate with respect to the
economic capacity growth rate. Moreover, the specification indicated in equation (8) allows to
consider the requirements of the capital goods necessary to produce the good ¢, so that even if
it were not required to import anything from it, it could be required to import the capital goods
to produce it.

Furthermore, assuming capital scarcity and an unlimited labor supply, we can specify a

Leontief production function:
Y = min[aK, bL] ©)

where Y is the production level, and a and b are the average productivities of capital and
labor, respectively'*. Given the equation (9) and the assumption of capital scarcity, the economic
capacity (CE) is determined as:

CE = aK (10)

and therefore, the economic capacity growth rate is equal to:

ce=a+K=&+(é-5) (1)1

where @ is the capital productivity growth rate and o is the rate of capital depreciation.
Substituting equation (11) in equation (8), we obtain m as a function of g, I/K, d,and §, given
the parameters 1, and Y,

mevi govif5-a{-0)) (12)

Substituting x” and equation (8 or 12) in equation (3) and solving for g, we obtain the growth
rate consistent with the dynamic equilibrium of a trade balance (g,,,), not only as a function of
X’ but also as a function of /K, d and 8, given the parameters 1 ,and Y,

'* As previously mentioned, the dynamic equilibrium of the trade balance is achieved through variations of the inco-
me growth rate. In that sense, we assume that all relevant relative prices of the economy are given and, consequently,
although not strictly necessary, that the labor productivity is constant. See Clavijo and Ros (2015) for a growth model
of a small open economy in which, despite the fact that both inputs, capital and labor, exhibit a decreasing marginal
productivity, their productivities are constant due to the existence of an unlimited labor supply that implies a constant
real wage, and with it, a constant capital-labor ratio used in the manufacturing sector of the economy.

15 The variable @ also shows the effect of the technological progress, and it is assumed that it is, at least in part,
inherent to the rate of capital accumulation (see Shaikh and Moudud, 2004).
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=t rce- VL X 1V a5 a3
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According to equation (13), the exports growth rate and the international specialization
pattern are not the only determinant factors of the long-run growth rate, if 9 _is equal to 9, or
higher/lower than 9, I/K has a null or positive/negative effect on g, . Therefore, in general, it
is possible to say that if the import substitution generated by I/K is higher than the requirements
of capital goods imported to generate a unit of CE, the effect of //K on g, is positive.

The fact that //K may have no effect, or even a negative effecton g, , should not be surprising,
especially in the case of developing countries, since capital scarcity in these countries not only
implies that they need to import capital goods, but also that their kind of capital accumulation
process could not be the necessary to eliminate their dependence on imported manufactured
goods.

Moreover, according to equation (11), & completely transfers its value to g, According
to Shaikh and Moudud (2004), @ is partly endogenous to the rate of capital accumulation and
partly exogenous, so the economies could increase g, through //K, both directly and indirectly,
through their effect on 4.

It is important to note that, as was already mentioned, the capital accumulation processes
should be directed towards the increase of a, through industrialization policies that allow
countries, especially developing ones, not only to change their productive structure in any way,
but also to change it towards the production of manufactured goods, since this will allow them
to substitute imports and to increase their productivity.

In Figures 2a, 2b, 2c, 2d, 2e and 2f we present the possible effects, positive, null and
negative of I/K and of d on g

thl”

' The general idea of the model would not change if the economy were restricted by labor or by both, capital and
labor, in addition to the income growth rate, there would be other determinant factors of m. In the case that labor is the
binding constraint, then CE = bL and ce =5 +n, where 5 is the labor productivity growth rate and n is the population
growth rate. Similarly, I/K would be a function of n, 5 anda. Therefore, m would be a function of g, n, and 5, so that
g, would depend on x’, n, and 4. On the other hand, in the case that the economy is restricted by both, capital and
labor, the model could remain unaltered or it could be solved in the same way, as it is done, assuming that labor is the
binding constraint. As previously mentioned, we assume that capital is the binding constraint because, especially, deve-
loping economies are characterized by capital scarcity. In that sense, it would also be possible to reconsider to Harrod
(1939), who indicated that in developing economies the “proper warranted growth rate”, which depends on the capital
accumulation, tends to be lower than the natural growth rate, which is equal to the labor productivity growth rate plus
n. Similarly, this makes it possible for us to remain in line with the original Thirlwall’s model in which the long-run
growth rate is not affected by the behavior of any relative price, a theoretical argument that would be difficult to support
if 5 were relevant in the determination of g,,.



10 J. A. Vdazquez-Murioz | Contaduria y Administracion 63(3), 2018, 1-15
http://dx.doi.org/10.22201/fca.24488410e.2018.1260

8ibl 4 8itbl ‘r
5 / .
gIbIO A(I/K) (I/ )
(U ngO
bl
x° 0
Figure 2a Figure 2b
Case: yg > Y1 Case e,
gor 4 Sibl
0> .
ol a>o0
glbI0 A(l /K) e
U gIbIO
gl
x° o
Figure 2¢ Figure 24
Case: g < Y1 Case: >0
£tbl 1 -
gtblo
a=0 a<o0
0> /
b1
gthU g
x° 0
Figure 2e Figure 2f
Case: 420 Case: A< 0

Figure 2. Rate of capital accumulation and capital productivity growth rate as determinant factors of the growth rate
consistent with a dynamic equilibrium of the trade balance.
Source: Own elaboration.
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As it can be seen in Figure 2a, if //K has a positive effect on g, , and given x’, if there is
no capital accumulation, the growth rate consistent with a dynamic equilibrium of the trade
balance is equal to g, °; however, if there is capital accumulation, the growth rate consistent
with a dynamic equilibrium of the trade balance is higher than g, ° (g, °’). On the other hand, if
I/K has no effect on g, , the graph that illustrates the determination of the long-run growth rate
is the same as Figure 1 (see Figure 2b). Finally, if //K has a negative effect on g, , and given x’
and the rate of capital accumulation, the growth rate consistent with a dynamic equilibrium of
the trade balance is equal to g, ’, and decreases to g, " if a higher rate of capital accumulation
is generated (see Figure 2c¢).

Similarly, Figures 2d, 2e, and 2f illustrate the effect of @ on g, thus if a grows, given x’, g
increases from g, “to g, *’ (see Figure 2d). If @ does not vary, g ,

Figure 2e). And lastly, if a decreases, g, ., given x’, decreases from g, " to g, ’ (see Figure 2f).

Moreover, the growth rate consistent with a dynamic equilibrium of the trade balance
derived from our model makes it possible to understand why the economies do not tend to
become closed economies or purely export economies, even if their income elasticities of the
demand for imports are lower or higher than one. According to equation (13) the long-run
growth rate of the ratio exports to income is:

tbl
given x?, is not modified (see

X—8uy = (wg _l)x"—ce+'p°e ! = (1‘03_1)360_(1/13 —wm)i_

Y, ¥, K Y, Y, a0 (12)

As it can be seen in equation (12), independently of the value of Y the ratio exports to
income can be increased, constant or decreased according to the effect, not only of x?, but also
of /Kand d ong,,.

Now, for simplicity and for comparative purposes with respect to the weak version of the
Thirlwall’s Law, it was assumed that x was given, however, if an economy accumulates capital
and its economic capacity increased, it could also increase its export capacity, that is why in
the next section we extend our model by introducing the effect of I/K on x. This will allow
us to understand the international growth rate differences, not only as the result of different
international specialization patterns, but also as a consequence of the international rates of
capital accumulation differences.

Capital accumulation, external restriction and international growth rate differences

According to the strong version of Thirlwall’s Law, there are international growth rate
differences because the economies exhibit different values of . In fact, from equation (5) we
can get that, in the long-run, the growth rate of the domestic economy as a proportion of that of
the foreign economy is equal to the ratio y*/y:

g _¥* (13)
z Y

1
Thus, if y* is equal to ¥ or higher/lower than v, g, is equal to z or higher/lower than
z. Therefore, according to Thirlwall (1979), the international growth rate differences are due
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to the different international specialization patterns of the economies, and it is clear that the
international rates of capital accumulation differences do not play a relevant role in this. Now,
Ros and Clavijo (2015) poses the following questions:

Why did Japan economy grow much faster than Britain’s in the first four decades of the
post-war period? Why has China’s economy grown in the last thirty years between 4 and 5
times faster than Mexico’s? Are these differences in growth rates due to differences in the
pattern of trade specialization and the implied differences in income elasticities of demand for
exports and imports? Or do they have more to do with the fact that Japan’s investment rate was
much higher than that of the Britain’s, and China’s more than twice as high as Mexico’s? (Ros
and Clavijo, 2015: 81, own translation).

The model developed in the previous section can be extended to respond to the
aforementioned questions'’. Thus, let us assume that x not only depends on z but that it also
depends on the economic capacity growth rate of the economies and, therefore, on their capital
accumulation'®:

* *

I, —&'+J')

1 T .
x=¢ﬂ( +a—5)+1,u, _+1,ug(z_
K K K (14)

where 9 . is the economic capacity elasticity of the demand for domestic exports and
all the remaining variables and parameters are defined in the same manner as was done with
equations (8) and (11), with * indicating the variables and parameters that correspond to the
foreign economy. Symmetrically, m, which represents the exports growth rate of the foreign
economy, not only depends on g and ce, but also on the economic capacity growth rate of the
foreign economy:

1 . gn I I
s+a -0 )+w,K+w8(g—K—a+6]

m= meE( K

(15)

substituting equations (14) and (15) in the dynamic equilibrium condition of the trade
balance (equation 3) and solving for g, we obtain the growth rate consistent with a dynamic
equilibrium of the trade balance that incorporates the differences in the rates of capital

accumulation between the domestic and foreign economies (g, ):

. I . . e 1
. @ =%y —Vce) X +W, Y)W Y, _'/"I)K +
8w = v, ( 1 6)
W Y )@ -8 v,
¥, ¥,

17 See Clavijo and Ros (2015) for a model based on the supply side, in which I/K is the growth engine in a small open
economy and in which, in the long-run, //K = g = x = m.

'8 In this extension we continue assuming that the role of the percentage variations of the real exchange rate in the
determination of the long-run growth rate is irrelevant.
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as it can be seen in equation (16), £ tlbl depends not only on z and the international specialization
patterns, but also on the domestic and foreign rates of capital accqmulation. In addition, both
I/K and I'/K” may have a positive, null or negative effect on g,,; , which leads to diverse
possibilities of reaction, both from the domestic growth rate to the domestic and foreign rates
of capital accumulation, and from the foreign growth rate to the domestic and foreign rates of
capital accumulation. Thus, for the domestic/foreign economy, it could be positive, irrelevant
or negative that the foreign/domestic economy increases its rate of capital accumulation.
Therefore, the international growth rate differences are not only explained by different
international specialization patterns, but also by the international rates of capital accumulation
differences.

Now, let us assume that the domestic and foreign economies have exactly the same
parameters, thus the equation (16) would be re-written as follows:

@y + ¥, _w‘r)(li' - 11(-' ) + W v )2~ a")+(8" - 9))

» +z (16°)

1
Bur =

therefore, the difference between the domestic and the foreign growth rates depends on
the difference between I/K and I'/K", which in turn would imply a disparity of the same sign
between @ and @', given the partially endogenous characteristic of the capital productivity
growth rate with respect to the rate of capital accumulation. Thus, given two economies with
the same productive structures, the economy with the higher rate of capital accumulation will
grow faster.

Now, it is evident that, assuming that the domestic and foreign economies have exactly the
same parameters is highly unrealistic, however, this helps us to understand, in a simple way
that even in an external constraint growth model, the international rates of capital accumulation
differences are relevant in the explanation of the international growth rate differences.

Conclusions

In the model developed in this paper, we introduce the rate of capital accumulation and
the capital productivity growth rate as determinant factors of the growth rate consistent with
a dynamic equilibrium of the trade balance. In line with Thirlwall’s model, we discarded in
our analysis the effect of changes of the real exchange rate, and in general that of any relevant
relative price of the economy, for the determination of the long-run growth rate.

In a first version that was used to compare our results with the weak version of Thirlwall’s
Law, the demand for imports growth rate does not only depend on the domestic income growth
rate, but also on the rate of capital accumulation. When the economies accumulate capital,
they would require to import some capital goods, which positively affects the demand for
imports; on the other hand, when there is capital accumulation and generation of economic
capacity, the economies could generate an import substitution process. Therefore, the net effect
of capital accumulation on the demand for imports and, consequently, on the trade balance can

19 The economy with a higher I/K will show a higher 4 (see footnote 14).
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be negative, null, or positive. Thus, it is through this line of causality that capital accumulation
could relax, leave intact, or aggravate the external constraint on the economic growth.

Furthermore, given that the capital productivity growth rate is partially endogenous to
the capital accumulation, the latter not only directly affects the long-run growth rate, but also
indirectly through its effect on the capital productivity growth rate.

Likewise, the variations in the capital productivity are completely transferred to the long-
run growth rate because they represent increments of the economic capacity that do not require
imports.

Finally, the inclusion the rate of the effect of capital accumulation on the demand for imports
leaves open the possibility that even if the economies have an income elasticity of demand for
imports equal to one, or higher/lower than, the ratio exports to income of the economies does
not tend to one or to zero in the long-run.

On the other hand, in a second version of our model, we incorporated the effect of the
capital accumulation on the export capacity of the economies and we find that the international
growth rate differences are not only due to different international specialization patterns, but
they are also explained by the international rates of capital accumulation differences. In this
sense, both the domestic growth rate and the foreign growth rate can be affected in a positive,
null, or a negative way by the domestic and foreign rates of capital accumulation.

It is important to note that our model maintains the original idea presented by Thirlwall
(1979), which states that the main constraints on the economic growth is the dynamic
equilibrium of the trade balance. However, we considered that this constraint may be modified
by the rate of capital accumulation. After all, the constraints on the demand side could appear
faster than those on the supply side if there is a supply side; or in the terms that we have utilized
in this paper, if there is economic capacity.
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