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ABSTRACT

Using a vector error correction model (VECM), we
calculated income elasticity of exports and imports
of Ecuador for the period (1987-2008). Following
the methodology of Sanjaya Lall (2000), the goods
are classified according to the degree of technolo-
gy intensity incorporated in its production. The re-
sults of the coefficients, of the generalized impulse-
response functions and variance decomposition
indicate that goods with higher technological con-
tent have higher income elasticity so its impact on
the balance of payments is greater. We conclude
that Ecuador’s economic growth is constrained by
its balance of payments, according to Thirlwall’s
law (1979), because of its primary export character.
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RESUMEN

Mediante un modelo de vector de correccién del
error (VEC), calculamos las elasticidades ingreso
de las exportaciones e importaciones del Ecua-
dor para el periodo (1987-2008).
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Siguiendo la metodologia de Sanjaya Lall (2000),
los bienes son clasificados de acuerdo al grado
de intensidad tecnoldgica incorporado en su
produccion. Los resultados de los coeficientes,
de las funciones generalizadas de impulso-
respuesta y la descomposicién de la varianza in-
dican que los bienes con mayor contenido tec-
nolégico tienen mayor elasticidad ingreso por
lo que su impacto en la balanza de pagos es
mayor. Concluimos que el crecimiento econémi-
co del Ecuador estd restringido por su balan-
za de pagos, de acuerdo con la ley de Thirlwall
(1979), debido a su caracter primario exportador.

Palabras clave: Economia internacional, crec-
imiento econémico, modelos de series de tiempo.

Clasificaciéon JEL: F14, F43, C22.

INTRODUCTION

In order to determine if there is an external con
straint to growth for Ecuador, we estimate the in-
come elasticity of exports and imports by tech-
nology intensity. We use a vector error correc-
tion model (VECM), which allows us to estimate
the elasticity and identify short-term relationships
between variables, it also provides two analytical
tools: the impulse-response functions and variance
decomposition. These tools allow us to perform
a dynamic analysis of the behavior of the series.

The theoretical basis of this paper is the Thirl-
wall's balance of payments constraint growth
model (BOPC), which in its original version pro-
posed that the growth of a country is closely
linked to the performance of its exports and
imports. However, for the purposes of this pa-
per we consider the extension of Thirlwall’s
law given by Araujo and Lima (2007), which
they called multi-sectorial Thirlwall's law (MTL);

that is, it is considered that the productive sectors
have different income elasticity and therefore have
a different impact on the external sector. This pa-
per concludes that goods with higher technologi-
cal content added to their production are those
with the greatest impact on the balance of trade.
In addition, it is found that there is a balance of
payments constraint to growth, due to the primary
export character of Ecuador and a lack of diversi-
fication; this reduces the chances of maintaining
sustained trade surpluses that relax the external
constraint. Thus, a change in the production struc-
ture would favor the balance of trade and boost
economic growth; and also, what increases in
domestic income adversely affect the balance of
payments by the high income elasticity of imports.
Therefore economic policy should be directed
towards control of imports, especially of medium
and high technology in order to appease its effect
on external accounts. The rest of the article is or-
ganized as follows: Section | theory and literature
used are described. In section Il a brief analysis
of the structure of the external sector of Ecuador
is shown. Section Ill presents the model, the in-
tegration testing, co-integration analysis and the
results. Finally conclusions are presented.

I.THEORETICAL FRAMEWORK

This paper was developed under a post-Keynesi-
an perspective which considers that the difference
between the growth rates of the economies is ex-
plained by differences in their demands, for this
particular case we refer to external demand as the
determinant of the expansion or contraction of
economic growth.

The model of the balance of payments con-
strained growth (BOPC) developed by Thirlwall
(1979) emphasizes external demand as an engine
of growth. For this author, given that the real ex-
change rates are constant (or vary little) and that
trade must be balance in the long run, there is a
close relationship between gross domestic prod-
uct (GDP) growth and the growth rate of exports
over the income elasticity of demand for imports.
This relationship is known as “Thirlwall’s law”.
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Alonso and Garcimartin (1998), Andersen (1993),
Perrotini  (2002), McCombie (1997), Thirlwall
(1979), Moreno-Brid (1998), among others, have
found empirical evidence of Thirlwall's law for
different countries using different economet-
ric methods. Ochoa, Orddfiez and Loaiza (2011)
confirmed this law to the Ecuadorian case.

Although Thirlwall’s law focuses on demand also
considers aspects of supply because the produc-
tive structure affects the income elasticity of ex-
ported and imported goods and therefore in the
external balance and growth.

Concerning the latter, Pasinetti (1981; 1993) of-
fers a vision of growth through structural change.
According to him, the changes in the productive
structure lead to change in the levels of produc-
tion; this because the sectors have differentincome
elasticity and therefore different levels of demand.
Authors like Setterfield (1997), Thirlwall (1997), Mc-
Combie and Roberts (2002), Palley (2002) have paid
attentiontotheinfluence ofthe productive structure
over the income elasticity of exports and imports.

A study to highlight is the one made by Araujo and
Lima (2007), who estimated the Thirlwall’s growth
rate under the framework of sector dynamics. The
result of this study was what the authors called
“Multi-sectorial Thirlwall’s law"”. According to this
law, the GDP growth rate is linked to the exports
growth rate, which in turn is directly related (in-
versely) with sectorial income elasticity of demand
for exports (imports).

The multi-sectorial version differs from the original
because while the second one suggests that the
GDP growth rate of a country will rise when the
foreign income increases, the first one proposes
that a country can grow by changing their struc-
ture of exports and imports even if foreign income
does not increase.

Prate Romero, Silveira and Jayme Jr. (2011), based
on multi-sectorial Thirlwall's law, conclude that a
change in the productive structure is crucial for the
external stability and economic growth of Brazil.
This change should encourage the productio and
export of goods with medium and high techno-
logical content.
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1.1 THIRLWALLS LAW

Thirlwall (1979) states that the balance of pay-
ments acts as a constraint to growth because in
the long run the external sector must be balanced
because reserves are finite and because the in-
ability to permanently finance deficits with exter-
nal debt. Thus, the adjustment will come through
a contraction of aggregate demand, which will
cause a decrease in investment, productivity and
production, leading to a GDP contraction. In con-
trast, an expansion of aggregate demand, de-
mand for exports specifically for their ability to
achieve external balance without deteriorating
the balance of payments, will relax the external
constraint making it possible to create a virtu-
ous circle of investment, productivity and growth.

Therefore, the external balance is necessary for
promoting higher GDP growth rates. Thirlwall’s
law is based on Harrod's external dynamic mul-
tiplier, which explains the long-term economic
growth and it is as follows:

x= Bqg+Ez (1)
m= ag+ny (2)
x+g=m (3)

Where:

x=growth rate of exports

m=growth rate of imports

g=growth rate of relative prices

y= growth rate of domestic GDP

z=GDP growth rate of the rest of the world

Equation (1) is the export function; the equa-
tion (2) is the import function and equation (3)
denotes the equilibrium in the balance of trade.
It is considered that the growth rate of relative pric-
es is constant and therefore equal to zero (g=0).
So, by replacing equation (1) and (2) in (3) and solv-
ing for (y), we get the growth rate of GDP consist-
ent with the balance of payments equilibrium (y*).

y*=Ez/n (4); ez=x

E Cuadernos de ,

cCoOonomia

Equation (4) is the original Thirlwall's law and
shows the relationship between the growth rate
of exports (x) and the income elasticity of im-
ports (M) and indicates that a higher (lower)
growth of exports in relation to the income elas-
ticity of imports means that the rate of growth
of domestic GDP, consistent with the balance
of payments equilibrium, will be higher (lower).

Therefore, an increase in income of the rest of the
world (z) will induce an increase in foreign demand
for domestic goods, so that (y*) will be higher
(with 1t constant); it is therefore a model with em-
phasis in external demand as a driver of economic
growth? Also, elasticity plays a key role in deter-
mining the ratio (x/m), which in turn differ accord-
ing to the degree of the technological intensity of
domestic production; so a change in the produc-
tive structure towards sectors with higher income
elasticity of demand (higher technology content)
will have a positive effect on the ratio (x/m), and
thus the growth rate of GDP, consistent with bal-
ance of payments equilibrium, will be higher.

Therefore, quantifying the impact of the different
goods on the balance of trade is crucial for the for-
mulation of trade policies which drives to stability
and growth of Ecuador.

As stated before, this article starts from the prem-
ise of the strong relationship between technologi-
cal content, the income elasticity and external per-
formance; and the relationship between structural
change and economic growth.

1.2 SANJAYA LALL METHODOLOGY
FOR THE CLASSIFICATION OF GOODS

In order to synthesize the diversity of products
that Ecuador trades with the rest of the world,
we use the methodology of Lall (2000) and rank
the goods according to the intensity or techno-
logical content included in its production. The
classification is shown with detail in Table 1.

2For more detail see McCombie and Thirlwall, 1994.

Table 1. Products by technological intensity as
rated by Sanjaya Lall
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Il. STRUCTURE OF THE EXTERNAL
SECTOR IN ECUADOR (1987-2008)

This study suggests that one of the determi-
nants of weakness in the external sector of Ec-
uador is the structure of its foreign trade; that
is, the composition of exports and imports. Our
hypothesis is that the export primary structure
has favored the superiority of imports over ex-
ports because the differences between the in-
come elasticity of the goods; thus reducing the
possibility of improving the external relation-
ship and Wcausing imbalances in all the system.

1.1 EXPORTS BY TECHNOLOGICAL
INTENSITY

Figure 1 shows that in 1987 exports based on
natural resources accounted for 90% of total ex-
ports, but then these were decreasing and by
2008 their share was reduced by 20%,; this is fa-
vorable in our framework because they are prod-
ucts with the lowest income elasticity within the
group of exportable goods. About the exports
with low technological content, these repre-
sented 5% in 1987 but from 1996 to 2008 these
increased and reached 10% of the total, a weak
improvement but beneficial for external stability.
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Figure 1. Exports by technological intensity:
(In percentages)
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Medium technology goods also experienced an
increase in the share of total exports, because
they represent 3% in 1987 and 18% in 2008, this
significant increase is important for the objec-
tive of external stability, because they are prod-
ucts with higher income elasticity and as men-
tioned these are products which lead towards
external stability. Only high technology goods
are those that have not changed much from
1987 to 2008, their share is only around 2%.

The products with low and medium technologi-
cal content are those who have shown remarkable
changes in their share of total industrial exports,
and these products could level off the problems
of the balance of payments in the medium and
long term. However, we have to keep in mind that
the share of primary goods is still too high, making
of Ecuador a primary export economy. Although
industrial exports have experienced a change in
composition in the last twenty years, its share in to-
tal exports is still very low in relation to the primary
exports; therefore, to improve the situation of the
balance of trade, a change must take place in both
directions: first, a diversification of industrial ex-
ports, and second an increase of industrial exports
in total exports at the expense of primary exports.

1.2 IMPORTS BY TECHNOLOGY
INTENSITY

Figure 2 shows that the imports of medium tech-
nological content represent about 50% of the total
imports during the studied period, except in 1999

3 Primary exports are excluded because they represent the 80% of total exports.
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when they accounted for 38%; an evolution of the
share of natural resources imports is also observed,
as they went from 16% in 1987 to 25% in 2008; con-
cerning low technology imports, these have main-
tained their share of the total at 11%; and high
technology imports have reduced their share with
14% in 2008. When comparing the composition of
industrial imports from 1987 to 2008, we see that
the low, medium and high technology reduced
their participation, whereas those based on natural
resources grew. This means, that the imports with
less impact on trade balance have increased, this is
a positive sign to improve the relationship between
exports and imports because now the imports with
lower income elasticity have greater participation.

Figure 2. Imports by technology intensity (In
percentages)
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Summarizing, the structure of imports by techno-
logical intensity has changed in favor of those with
lowerincome elasticity, butmediumtechnologyim-
ports still have the largest share of total and there-
fore the external stability is not guaranteed in the
medium and long term. This compromises the bal-
ance ofbalance of payments and economic growth.

lll. THE MODEL

Data on exports and imports by technological
level come from the database of CEPAL and are
expressed in dollars; the GDP of Ecuador and
the United States was obtained from the World
Bank and are expressed in 2000 dollars and the
real exchange rate was obtained from the Central
Bank of Ecuador.

In order to test the hypothesis that income elas-
ticity of exports and imports of Ecuador vary by
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technological intensity, we estimate the following
equations:

) Products of medium and high technology, M3
and X3 for imports and exports respectively.

) Products of low technology or based on natural
resources, M2 for imports and X2 for exports.

1) Primary products M1 and X1. Total imports MO
and total exports XO.

IV) Based on the above, equations to estimate are:

Where iE(0,3) represents the different lev-
els of technological degree, X for exports, M
for imports, R for the real exchange rate, Y
the national income and Z for foreign income.

Such figures were conducted through a unit root
and seasonality tests to identify the order of in-
tegration of the variables to avoid making spuri-
ous results. For the selection of the specification
of equation4, we used Hamilton’s methodology
(1994), which allows us to select the test specifi-
cation more consistent with the time series, both
under the null hypothesis of a unit root and sea-
sonality. Next, to verify the existence of long-term
relation between sets, the Johansen’s method was
used (1995); then, tests of autocorrelation, het-
eroscedasticity and normality the residues
of the estimated models were performed.

In order to determine the short-term relation be-
tween variables, a vector error correction model
(VECM) was developed. In addition, two inno-
vative analysis tools were used: the impulse re-
sponse functions and variance decomposition.
The first shows the dynamic response of exports
and imports to innovations in the real exchange
rate and income, these innovations should be
interpreted as an increase of one standard devia-
tion in the variable in question; in terms of vari-
ance decomposition, this is understood as the

4 Whether to include an intercept or an intercept and deterministic trend
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weight for residues on the final prediction error of
the estimated models.

lIl.1. UNIT ROOT AND SEASONALITY
TESTS’

Tostrengthentheresults ofthe unitrootandseason-
ality tests, the results of three tests are compared:
the tests Dickey-Fuller augmented (ADF, 1979), the
Phillips-Perron (PP, 1988) and Kwiatkowski, Phillips,
Schmidt and Shin (KPSS, 1992). These tests help
us to determine if the variables enter in the model
in levels, first differences or second differencess.

While the ADF and PP tests contrast the null hy-
pothesis of a unit root against the alternative of
seasonality; in contrast, the KPSS tests the null
hypothesis of seasonality with the alternative
of non-seasonality. The inclusion of the KPSS
test is supported by the fact that often the ADF
and PP tests cannot reject the presence of unit
roots due to their lack of power (Cuevas, 2010).

The results indicate that total exports (Xo), ex-
ports of primary goods (X1), imports of low
technology or based on natural products (M2),
domestic income (Y) and external income (2)
are variables integrated of order 2 (I (2)), while
the other variables are presented as integrat-
ed of order 1 (I (1)). Although the results from
the tests are contradictory, and the order of in-
tegration varies between 1% and 5% level; the
series Xo, X1, M2, and Y are shown as [(2), this is
explained by the structural change that suf-
fered these series in the late nineties due to
the economic crisis faced by Ecuador and
ending in the dollarization of its economy.

Referring to external income (2), there is doubt
about its order of integration, since the ADF
test rejects the null hypothesis of unit root at
the 5% level; the KPSS test indicates the non-
rejection of the null hypothesis of seasonal
ity, for both 5% and 1% of significance; however,

SFor reasons of space the complete results of unit root and seasonality tests are not included. The
results can be requested to the author.

Most economic variables are | (1); that is, we must differentiate once to make them seasonality.
(Gujarati, 2004)
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the PP test indicates no rejection of the null hy-
pothesis of unit root at all levels of significance.

It should be mentioned that in finite samples, as in
the case of this research, the ADF test has a bet-
ter performance than the PP test (Cuevas, 2011).
So, from now on the Z series will be treated as I(1).

However, although we found four variables
I(2) and seven I(1), we proceeded to standard-
ize the order of integration of the variables (it
means, the variables 1(2) shall be treated as (1)),
with the purpose of carrying out tests co-inte-
gration using the Johansen procedure (1995).

111.2 CO-INTEGRATION ANALYSIS

Once homogenized the order of integration of the
variables included in the model, we proceed to de-
termine whether there is or not a long-term rela-
tionship between the integratedvariables of orders
To do this, we chose the Johansen’s method (1995),
which allows us to determine if the non-seasonality
variables are co-integrated. The Johansen'’s meth-
odis attended by the test statistic of the trace to de-
termine long-termrelationships between variables.
The results for all categories of exports and im-
ports indicate the existence of at least one co-
integrating relationship between the series’.

Therefore, it is concluded that the series I(1) main-
tain a long term relationship; this prevents that
the estimated co-integrating vector is poorly
constructed and thus be a spurious regression.

11l.3 DIAGNOSTIC TESTS

We made tests of abnormality, autocorrelation
and heteroscedasticity on residuals to rule out any
of them on the residuals of the estimated regres-
sions.

The complete results of the co-integration tests are not included because of space and can be
requested to the author.
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The tests were performed with the same order of
lags (equal to 3) for exports and imports, in order
to maintain standardized results.

The LM statistics show the absence of serial au-
tocorrelation up to lag 5. Similarly, the multi-
variate normality test, through the Jarque-Bera
statistic and the probability values indicate, gen-
erally, that the residuals are normally distributed.
Regarding the multivariate White hetero-
scedasticity test, this suggests that in all cas-
es both 5% and 10% level, the null hypoth-
esis of homoscedasticity cannot be rejected.

11l.4 RESULTS

Inthissectiontheresultsforeachtechnologicallevel
of exports and imports, obtained through the con-
struction of the VECM, are discussed. The results
of the impulse response functions and the variance
decomposition for each feature are also analyzed.
Table 2 shows that the income elasticity of to-
tal imports is higher than the income elasticity
of total exports, implying that Ecuador is unable
to finance its imports with the foreign exchange
from exports. This would explain the trade
deficits, especially in the industrial sector.
We also see that with lower (higher) techno-
logical content of the goods, lower (higher) is
their income elasticity, as stated by the theory.

ThismeansthatEcuadorisaprimary exportcountry;
withincreasingexternalincome, the demandforthis
kind of products is not significantly increased; caus-
ing trade deficits and lower economic growth rates.

Concerning the impulse response functions (FIR),
we see that Xo responds negatively to increases in
Z; also their variations are mainly explained by their
own movements and secondarily by changes in R.

This suggests that to promote the growth of total
exports, it should implement policies that alter the
behavior of Xoand R.
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Table 2. Income elasticity, impulse response
functions and variance decomposition.

Ecuador(1987-2008)
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Regarding total imports, these show a positive re-
sponse to increases in both Y and R; suggesting
that to a depreciation of the real exchange rate, to-
tal imports tend to grow, this may be due to a lack
of substitute products in the domestic market and
the need of imported inputs for productive activi-
ties. The changesintotalimports depend mostly on
their own variations and on the real exchange rate.

Therefore, we can say that for the goal of exter-
nal balance, promoting domestic production of
products with higher income elasticity is key to
reducing total imports and to promote total ex-
ports that lead the country to external stability.

11.5. MULTI-SECTORIAL INCOME ELAS-
TICITY AND CONSTRAINED GROWTH

According to the original Thirlwall’s Law (y=Ezf),
the higher (lower) the income elasticity of demand
for exports and lower (higher) the income elastic-
ity of imports is, higher (lower) the rate at which
the economy grows will be.

Income elasticity of exports and imports of goods
for each category were estimated by technologi-
cal intensity, reaching the following conclusion:
the higher the level of technology incorporated
in the goods is, the higher the income elasticity
will be, although for Ecuador, for the period 1987-
2008, we find that this cannot be said for the case
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In this context, in order to define whether Ecuador
is constrained by the balance of payments, in terms
of multi-sectorial Thirlwall law estimated in this
study, table 3 is shown; which is constructed with
the different trade patterns we assume for Ecua-
dor using the differentincome estimated elasticity.

Table 3. Growth constrained by Balance of pay-
ments. Ecuador(1987-2008)
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According to the original Thirlwall’s law, for all
cases shown in Table 3, Ecuador growth is con-
strained by its balance of payments.

In the first case, if Ecuador were exporter (net) of
primary goods and importer of all kinds of goods,
the economy would have to constrain its GDP
growth rate in 2.63% in order to have a growth rate
consistent with its balance of payments equilibri-
um; on the other hand, the case 3, if Ecuador were
exporter (net) of medium and high-tech products
and importer (net) of primary goods, the econo-
my would still have to reduce its GDP in 1.46% to
maintain the balance of payments equilibrium.

Indeed, therealityofthe Ecuadorianeconomyisclos-
ertocase 1;andtherefore the contraction of its GDP
growth rate should be much higher than in case 3.

As Ochoa, Loaiza and Ordofiez (2011) pointed
out, the estimates of Thirlwall's law for Ecua-
dor are best applied when the debt service on
the applied model of Rhodd and Elliot (1999)
is incorporated, and although we rely on the
original Thirlwall's Law, our estimates and analy-
sis give us an overview of the changes affecting
the growth rate of Thirlwall when we incorpo-
rate goods with different levels of technology.
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On this basis, we uphold for Ecuador the hy-
pothesis that the income elasticity of exports
and imports increases as high as the techno-
logical content of goods; and hence a change
towards the export of goods with medium and
high technology content which would give to
the country a more robust situation in terms
of economic growth and external stability.

CONCLUSIONS

In this article we estimated the income elasticity
of exports and imports by technological intensity,
with the objective of finding evidence of the mul-
ti-sectorial Thirlwall’s law for Ecuador. The results
of the vector error correction model (VECM) indi-
cate that the higher the technological content of
goods is, the higher the income elasticity will be.
Hence, because Ecuador is a primary exporter and
importer of goods with high technological con-
tent, a change in foreign income does not signifi-
cantly promote the growth of national exports; in
contrast, an increase in national income generates
a considerable increase in demand for imported
goods with high technological content, disfavor-
ing the country’s relationship with the rest of the
world. In addition, the Thirlwall’s law is verified for
Ecuador in the period (1987-2008), which would
force the country to contract its growth in the
medium or long term. This suggests that, in or-
der to avoid such contraction, the country should
promote a change in its productive structure in fa-
vor of goods with high income elasticity, because
these have a major positive impact on the balance
of trade and this would help to achieve equilibri-
um of balance of payments and economic growth.
Finally, with the income elasticity quantified by
type of goods, we provide a guide for the direc-
tion of economic policy in foreign trade, seeking
a change of orientation to promote stability and
growth of Ecuador.
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