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STRUCTURAL CHANGE IN EXPORTS AND ECONOMIC GROWTH:
COINTEGRATION AND CAUSALITY ANALYSISFOR SPAIN (1961-2000)

Jacint Balaguer and Manuel Cantavella-Jorda

ABSTRACT

In this paper the Spanish export-led growth hypothess is re-examined from the
trade liberalisation process initiated four decades ago. For this purpose it is taken under
consideration both the export expansion and the progression from "traditional" exports
to manufactured and semi- manufactured exports. A new evidence is reported for the
above period. Alongside a feedback between aggregate exports and real output, it has
been proved that the structural transformation in export composition has also become a

key factor for Spain’s economic development.
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RESUMEN

En este trabgo se estudia € sector exportador como motor del crecimiento
economico espafiol a partir del proceso de liberalizacion comercial iniciado hace cuatro
décadas. Para este propdsito se ha tenido en cuenta tanto la expansion de las
exportaciones agregadas como el cambio en la estructura de las mismas. Los resultados
indican que existe doble causalidad entre la expansién de las exportaciones y €
crecimiento de la produccion real y que, ademas, la transformacion experimentada en la
estructura exportadora hacia los sectores tecnolégicos y manufactureros ha sido un

factor clave en e desarrollo econdmico espariol de los Ultimos afios.

Palabras clave: estructura exportadora, crecimiento econémico, causalidad



1. INTRODUCTION

A distinctive feature of the Spanish economy has been the rapid and sustained
growth of their exports during the last four decades. This phenomenon contrasts with
the evolution of exports in the precedent period in which the economy was characterised
by a protectionism and autarky situation. The process of growth in exports had its origin
in an outward-looking regime known as the Sabilisation and Liberalisation Plan of
1959. Since then, Spain has carried out a continued process of liberalising its economy
finally leading to the integration of the country in the European Union in 1986.*

The effects of a new open trade regime and a policy of promoting exports on
domestic real output was the fundamental concern deat with in Balaguer and
Cantavella-Jorda (2001). A comparison between the autarky period and the trade
liberalisation period through the use of historical series for the last century was carried
out. In contrast with the existing evidence for the preceding period, the aggregate export
evolution was a significant factor in order to explain economic growth in the last four
decades. After highlighting the importance of export expansion in that period, it would
be interesting now to re-examine that cycle taking into consideration some additional
factors. Thus, bearing in mind that a great part of historical time series were estimated,?
new data series will be used now and, what it is more important, information about the
change in export composition will be analysed.

LA very important change of strategy came about in Spanish trade policy with the Stabilisation and
Liberalisation Plan of 1959. This policy was characterised for the liberalisation of imports leading to the
acquisition of the necessary capital goods for the economy’s productive expansion. Moreover, it was
established the golden parity of peseta at the International Monetary Fund and at the same time the
decision of a devaluation from 42 pesetas per dollar to 60 pesetas per dollar was taken. Although the
implementation of the plan was an important starting point, the exports takeoff should be placed between
1967 and beginning of 70s. Three more factors influenced the initial boost: first, a new devaluation of
domestic currency; second, a great expansion of international trade and third, the gradual improvement
and adaptation of export promoting programmes. The establishment of the former Export Promoting
Institute in 1982 (currently, External Trade Institute) reflects a continued willingness of applying a policy
of increasing exports. When Spain joined the European Union in 1986 its trade policy moved froma co-
operation scenario to an integrated status with the rest of the member countries.

2 |n that previous paper, most real output and real export time series data are based on estimations carried
out by Carreras (1989) and Tena (1989) respectively. The shorter span of the present paper allows us to
directly resort to output in real terms and specific price indices for Spanish exports which can be collected
from the International Financial Statistics. Probably, these price indices will enable us to deflate nominal
exportsin amore precise way.



A time perspective provided by the last forty years underlines the fact that the
new industrial sectors have succeeded in external markets.® In general, Spain has gone
from a residual exports model, based on the country’s agricultura surplus, to a trade
model focused on an outward-oriented demand of manufactured and semi- manufactured
products.

Specifically, as it can be seen in Table 1, exports of agricultural goods (mainly
citrus products, wine, vegetable oils and legumes) have gone from representing half of
country’s exports to a little more than the tenth part of total exports. The gradual lost in
the relative weight of these "traditional” products reflects a significant transformation of
the productive specialisation towards semi-manufactured goods, capital goods and
consumption goods (especially durable goods).*

Table 1. Sectoral structure of exports (per centages)

Year 1961 1970 1980 1990 2000

Sector
Agricultural goods 53.76 34.85 17.86 11.61 11.42
Energy products 591 5.49 3.95 4.84 3.62
Consumption goods 11.91 21.38 25.54 25.84 28.05
Semi -manufactures and 28.42 38.28 52.65 57.71 56.91

capital goods

Source: Own calculations from Boletin Estadistico del Banco de Espafia

The basic hypothesis about export-led growth suggests that the expansion of
aggregate exports have a favorable impact on economic growth. Two are the
fundamental reasons. First, the Keynesian approach, which indicates that injections into
the circular flow of income caused by the aggregate exports, implies an improvement in
the output level viathe multiplier effect. Secondly, the level of exports increases foreign

3 Moreno (1997) dedls with the determinants of Spanish exports for different industrial sectors. His paper
shows evidence about the fact that general technological and advertising effort, have a significant effect
on the evolution of exports of each one of sectorsin the 1978-1989 period.

4 1n the beginning of the period, the scarce production of cars was oriented to the domestic market,

nevertheless, during the last decade, the car exports represented almost 60% of total consumption exports
(agricultural products are not included).



exchange receipts, which, in turn, allow stimulating the imports of essential inputsin
the production system. Both approaches would justify the fact that aggregate exports
have been widely used in order to anayze the externa demand effect on economic
development.®

Nevertheless, the use of this information may be insufficient when, as in the
most recent Spanish period, the export expansion is combined with the existence of a
deep change in export structure. In fact, independently of the expansion of export
sectors associated with traditional goods, and therefore the expansion in aggregate
exports, the structural change in export composition has also been frequently suggested
as a fundamental parameter of a country’s economic growth. As Feder (1983) argues,
alocation of productive resources to the externa demand-oriented sectors is a very
important factor in order to remove allocative inefficiencies and, therefore, increase the
output level. More efficiency in external demand-oriented sectors may be originated by
the response to greater competition in international markets, by new technologies that
are available from foreign rivals, and by greater economies of scale because industries
are no longer constrained by the domestic economy.® This could particularly be
remarkable during the first stages of the economy’s liberalisation until the maximum
alocative efficiency has been achieved. Nevertheless, very few empirical studies have
addressed the dynamics of sectoral exports despite its importance in explaining
economic growth. ’

In this paper then, the Spanish export-led growth hypothesis is re-examined for
the last four decades. For this purpose, not only exports and economic growth as such
are taken under consideration but also the structural change in exports. The empirical
approach used in this analysis allows, in a simple way, to study the export growth effect
caused by the distribution of resources from the traditional exports to manufactured
exports. To our knowledge, there are not empirical papers that capture, in an explicit
form, the economic effects of this transition.

® The link between exports and economic growth has been the subject of considerable research in the last
two decades. An excellent review about those studies can be seen in Shan and Sun (1998).

6 See Romer (1986).

’ For example, Ghatak, et al. (1997) and Amin Gutiérrez de Pifieres and Ferrandino (1997).



2. DATA, METHODOLOGY AND EMPIRICAL RESULTS

The empirical analysis uses annua data and the sample period spans from 1961
to 2000. This paper considers three variables in logarithmic terms: real domestic output
(), real aggregate exports (EX), and a variable of export composition in relative terms
(EC). The EC variable has been constructed by including exports of consumption
goods, semi- manufactures and capital goods (stockbreeding and agricultural products,
and fuel are excluded) divided all by total exports. It will try to capture the structural
transformation from "traditional” exports to "non-traditional” exports.

Both the export composition by sectors and total exports used in this paper have
been gathered from Boletin Estadistico del Banco de Espafia. Aggregate exports have
been deflated by a specific price index referred to export prices. These two variables
plus the rea gross domestic product have been collected from the International
Financial Satistics (International Monetary Fund).

In order to undertake the export-led growth analysis it is important to first
examine the time series properties of the variables involved in the model. A univariate
examination will show us whether output, exports and export structural change are
stationary or not. If they are stationary, that is, if they do not drift above its long-run
growth path, then, one could apply standard ordinary least squares and evaluate the
outcomes derived from simultaneous regressions. If they are nonstationary, then, one
should carry out a cointegration analysis to see if at least those variables are tied up
together in the long run and therefore the residuals stemming from the corresponding
regressions are stationary. The final step would require the construction of an error
correction model where the dynamics, including the long-run information, is
incorporated. The direction about the impact of each of the variables can be determined
from that analysis.

The stationarity of the series was investigated by employing the unit root tests
developed by Dickey and Fuller (1979, 1981), and Phillips and Perron (1988). The joint
use of both tests tries to overcome the common criticism that unit root tests have limited
power in finite samples to reject the null hypothesis of nonstationarity. Table 2 reports
the augmented Dickey-Fuller and Phillips Perron test statistics for the log levels and fist
differences of the logs of real output, real exports and structural change in export
composition respectively. According to the results shown in Table 2, the null hypothesis
that the levels of the series contain a unit root can not be rejected independently of the



model specification. Unit root tests re-run on first-differenced data reject the null, that
IS, in first difference form they are I(0) and in level form the series are 1(1) (Engle and
Granger, 1987).

Table 2. Augmented Dickey-Fuller and Phillips Perron Unit Root Tests (levelsand first

differences)
Variables tt (aDp) t maoR) t (aom) te e tmep) t ep)
LY 147(0) -179(1) -029(0) 162(1) -183(D) 073 (D)
LEX 117 (0)  -108(2) 173(2  -077(1) -182(1) 0.93 (1)
LEC 232(0) -219(1) -180(1) -129(2) -227(2) 112 (2)
DLY 375(2) 281(1) -255(2) -328(2) -3.73(2) 318 (2)
DLEX 496(2) -390(1) 295(1)  -463(1) -421(L) -3.49 (1)
DLEC 838(1) -493(1) 38(2 -826(2 -761(2) 6.47 (2)
Critical values -3.19/ -2.60/ -1.62/ -3.19/ -2.60/ -1.62/
(10%, 5%) -3.53 -2.94 -1.95 -3.53 -2.94 -1.95

Notes: ADF stands for Augmented Dickey Fuller; PP for Phillips Perron; t; represents the most
general model with a drift and trend; t., is the model with a drift and without trend; t is the most
restrictive model without adrift and without trend .

Numbers in brackets are number of lags used in the ADF test in order to remove serial
correlation in the residuals. When using PP test, numbers in brackets represent the truncation lag
parameter.

Symbol D represents the corresponding variable in first differences.
Testsfor unit roots have been carried out on E-VIEWS 3.0.

The second step is to test for cointegration among those three variables using the
Johansen's (1988) methodology.® The lag length of the level vector autoregression
system has been determined by minimising the Akaike (1969) Information Criterion
(AIC). Table 3 reports the cointegration results. Both | MAX and Trace tests suggest that
there is a single significant cointegrating vector.® The existing relationship among real
output, real exports and structural change in export composition exports for Spain is not
spurious and they move together in the long run between 1961 and 2000. They are,

8 Greenaway and Sapsford (1994) underline the endogenous nature of the export growth variable within
an output growth equation since exports actually are themselves a component of output via the national
income accounting identity. This is a problem that is fortunately overcome given that in the first place
Johansen deals with all variables as potentially endogenous and secondly, again, all the variables of our
model are treated symmetrically in the standard Granger causality test.

% Trends in the variables and in the data generation process were allowed for in estimation, nevertheless,
the results were not practically sensitive to estimation method.



therefore, causally related, at least in one direction (Engle and Granger, 1987). In this
case, then, it can be said that either unidirectional or bi-directional Granger causality
must exist as far as stationary variables are incorporated in the model. Table 3, second
panel, exhibits the normalised cointegrating vector. The long run parameters appear to
be positive regarding output and their robustness can be checked in Table 4 where the
three variables are significant and therefore enter the cointegration space.

Table 3. Johansen Maximum Likelihood Cointegration Tests (1961-2000)

r: number of | MAX Trace
cointegrating vectors
(null hypothesis)

Critical values Critical values
95% and 90% (I MAX)  95% and 90% (Trace)

r=0 23.01* 33.26* 20.97/18.60 19.96/17.85
r£l 7.23 10.25 14.86/12.07 9.24/7.52
r£2 3.01 3.01 3.76/2.68 3.76/2.68

Parameter Estimates (normalised)

Variables Cointegrating vector
LY -1
LEX (+) 0.12
LEC (+) 201

Notes: IMAX and Trace are the likelihood ratio statistics for the number of cointegrating
vectors. Estimation has been performed with MICROFIT 3.0.

* Indicates significance at 5 percent level, critical values are based on Osterwald-Lenum (1992).

In the second panel, LY denotes domestic income, LEX, exports, and LEC, export composition
(al variables in natural logarithms). In brackets are the expected signs for LEX and LEC. Parameter

estimates express different elasticities.

Table 4. Tests of Parameter Restrictionson LY, LEX and LEC (0=a,LY+a;LEX+a2EC)

Parameter restriction Chi-squared
test statistic

ap=0 13.27

a;=0 12.63

a=0 11.86

Note: The critical value with one degree of freedom at 5 per cent significance level is 3.84.



The third and final step, then, should involve a causality test based on the results
provided by the long-run regression. The standard Granger causality test is applied. The
structure of this equation is the following:

n
DLY =ag+ & bjDLY.; +
i=1 j=1

] Qo

n
gDLEX;. j + & dkDLEC  +aRES. 1+ ()

m m n
DLEX =f+ &h;DLEX;_; + & v ;DLY,_j + &

] KDLEC;_y +SRES.; +m(2)
i=1 J:]_ k=1

n n n
DLEC=co+ AV,DLEC, ; + & y ;DLEX;. | + &t} DLY;_ | +nRES. 1+p; (3
i=1 j=1 k=1

where e;, m and p; are uncorrelated disturbances. In order to make valid inferences on
causality all these variables must be stationary. Thus, the first differences of the three
variables (DLY, DLEX and DLEC) and the residuas (RES) obtained from the
cointegrating vector are included in the Granger causality test structure. The model
characterised by equations (1), (2) and (3) focuses on the short-run dynamics among
real output, real exports, and structural change in export composition combining at the
same time the long-run information which is contained in the residuals. Again, since the
results derived from these tests may be sensitive to the selection of the lag length, the
AIC has been used and one lag has been finally selected.

The results of Granger causality tests are presented in Table 5. Focusing first on
the rea output equation (1), the growth of real exports LEX) appears to “Granger-
cause” the growth of real output LY) at 5% significance level. The inclusion of past
information on the export variable improves the forecast for output. Nevertheless, it is
found at the same time that real exports are driven by economic growth, that is, a bi-
directional causality exists between exports and output. Another attractive outcome is
that the export structural transformation (LEC) seems to cause exports (LEX). This
result is compatible with the fact that the resource movement from one sector to another
has aimed at satisfying the external demand of goods with greater added value. Finaly,
the null of no causality from the structural change in export composition (LEC) towards
economic expansion (LY) is regected. This result shows evidence regarding the
importance of that variable in the explanation of the export-led growth process.



Table 5. Granger causality tests

Null hypothesis F-Statistic Probability
LEX does not Granger cause LY 4.24 0.047
LY does not Granger cause LEX 9.29 0.004
LEC does not Granger cause LY 7.30 0.010
LY does not Granger cause LEC 2.00 0.165
LEC does not Granger cause LEX 5.62 0.023
LEX does not Granger cause LEC 0.28 0.596

Note: Testsfor causality have been carried out on E-VIEWS 3.0.

An additional long-run causality test was carried on by applying the error
correction model for each of the variables (Table 6).1° All the diagnostic tests plus basic
statistics confirm the adequacy of those models (second panel of Table 6). Nevertheless,
it should be noted that the tdtatistics are not employed for the interpretation of the
corresponding error terms and therefore the coefficient of the second model would not
be significant. Thus, the existence of Granger causality for the long term is given from
the exports and composition of the latter with respect to real output (equation 1)
although the adjustment is slow (-0.04) and from exports and growth towards export
composition (equation 3) where the path to the long-run equilibrium is fast €0.49).
Short-term impacts coming from exports and export composition towards economic
growth are positive and lower than those in the long-run. Growth has, a the same time,
a positive influence on exports and export composition in the short run.

10 No structural changes were found during the sample period according to different stability tests.
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Table6. Error correction model

Variables Coefficients Variables Coefficients  Variables Coefficients
DLY (dependent t's) DLEX (t's) DLEC t's)
variable) (dependent (dependent
variable) variable)
C 0.89 C -26.56 C -17.02
(3.97) (-2.67) (-4.79)
DLEX 0.03 DLY 0.07 DLY 0.03
(2.04) (1.62) (1.95)
DLEC 0.09 DLEC -0.89 DLEX -0.11
(2.97) (-2.24) (-1.83)
RES; -0.04 RES; -0.23 RES; -0.49
(-3.96) (-2.68) (-4.80)
R 0.61 0.31 0.46
Adjusted R? 0.56 0.24 0.37
Standard error 0.01 0.09 0.03
F 12.48 3.26 528
Serial correlation (0.754) (0.577) (0.115)
Functional form (0.209) (0.898) (0.056)
Normality (0.656) (0.694) (0.844)
Heteroscedasticity (0.824) (0.642) (0.741)

Note: The numbers between parentheses are the percentages at which the null hypothesis is
rejected.

3.  CONCLUDING REMARKS

This paper focuses on the role of exports as engine of Spanish growth in the last
four decades but with the particularity of taking under consideration the existence of a
deep structural change in exports. The weight of primary goods in internationa trade in
the beginning of the sixties has declined in favour of manufactured and semi-
manufactured products. The motivation of this paper aims at examining whether the
economic growth has been spurred by a genera increase of exports or maybe by the
resource allocation coming from less efficient export sectors to those more efficient or
maybe by both of them.

In the first place, it was obtained evidence about the existence of a long-run
relationship among output, aggregate export expansion, and export structural change.
The results indicate that exports are a determinant factor for Spain’'s rea output.
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Moreover, economic growth also reinforces export expansion There exists, then, a
reverse causality between those two variables.

Another interesting outcome is that the change in the productive specialisation
stemming from the absorption of external markets turns out to be, along with export
expansion, a key factor for the Spanish economic development. This phenomenon
indicates that the resource allocation towards most industrialised export sectors has been
important for its economy. These two results are aso confirmed for the long run.

Therefore, it can be said that, even in circumstances in which the evolution of
exports is kept constant, it is possible that the resource allocation towards more
competitive sectors generated by external dynamics may cause significant growth rates.
In this sense, not only the export promoting policy has a fundamental role in the
economic growth, but also it has to be supported by a suitable industrial policy that
favours the mobility of resources towards the efficient export sectors.
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