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Abstract”

Two main factors underlie the rebirth of interest in the study of the influence of
the real exchange rate on trade, the reduction of its volatility and the current trend
towards price stability. The objective of this paper is to analyse the effects of the
process of nominal convergence, required of the European member states for the
fulfilment of monetary integration, on foreign trade flows. The case of Spain, which is
especially interesting in this context, is studied for the period 1986-2000. The results of
estimating the aggregate functions of the export and import of goods shows how
macroeconomic stability has altered the behaviour of trade with respect to the two basic
determinants -income and prices-, how it has caused a significant structural change in
the real exchange rate and, finally, how it has laid the explanatory bases for transactions

in the 21* century with the single currency -the euro.
JEL Classification: C22, F15, F36

Key Words: import and export functions, monetary integration, Spanish trade.

*  The authors wish to acknowledge the useful comments and suggestions of Marcela Sabaté,
Antonio Montaifié¢s, José Luis Fernandez, participants in the seminar of the European Economics
and Finance Society (EEFS) Conference held between May 13-16, 2004 in Gdansk (Poland) and
the editor of Applied Economics, Mark Taylor. This research has received the financial support
of a CICYT (SEC 2003-06106) Project and the SEIM research group (SEC 269-62) Programme.
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1. Introduction

European monetary integration has obliged the member states to adopt
adjustment policies to fulfil the nominal convergence criteria required by Maastricht.
Along with the budgetary constraints on public deficit and debt, there were price
requirements, an intense process of inflation control and of foreign exchange stability in
the last years. As a consequence of this control over monetary variables, intracuropean
trade flows may have been conditioned by the favourable evolution of prices, one of the
two basic determinants of trade. The compulsory macro-economic stability has altered
the series of the indexes of real effective exchange rates of the euro countries, especially
of those that started out from a more unstable position, and this has possibly caused a
change, not only in the evolution of trade, but also in its explanatory bases. In an area
that concentrates the majority of its members' trade flows, and in which neither prices
nor exchange rates can be used as instruments of economic policy, 21% century trade
may have to be explained in function of new variables.

Both the effect of the real exchange rate on trade and the present trend towards
price stability are widely debated topics in recent international economic literature'.
With regard to the first, the influence of the real exchange rate on the trade balance, the
debate focuses mainly on whether the volatility of the exchange rate significantly affects
trade flows>. The second, and predominantly within the European framework of the
successful economic and monetary integration, the relevant question is whether a
greater nominal stability has been achieved by the member states and whether this has
encouraged trade’. Furthermore, in this context of greater stability, non-price factors are
increasingly important in the determination of trade flows®. Against this background,
perhaps the main contribution of this article is its macroeconomic treatment of the real

exchange rate as a determinant of trade in a more stable framework.
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The case of Spain is special for the analysis of the possible effects of
macroeconomic stability on foreign trade because of its significant inflation differential
and the intense appreciation of the peseta at the beginning of the nineties. After the
European Monetary System (EMS) crisis and the devaluations of 1992 and 1993, Spain
reached monetary stability and, in the mid-nineties, began a strict price control that
ended with the integration of the peseta into the euro in 1999. The objective of this
article is precisely to analyse the possible effects of the nominal convergence achieved
in the nineties on Spanish trade. In order to do this, we have estimated the export and
import functions_paying special attention to the two fundamental variables -income and
relative prices-, especially to the latter due to their singular behaviour throughout the
period. Our starting hypothesis is that the macroeconomic stability required by the
single currency may have altered the explanatory base of the most recent trade flows
and exercised relevant effects on present Spanish commerce.

The article is divided into the following four sections. In the first we describe the
methodology, sources and data used in the paper. The second is focused on the
estimation of the aggregate import and export goods functions. The third deals with
illustrating the effects that the crucial years of nominal convergence have had on
commerce. Lastly, the fourth presents the principal conclusions of the work.

2. Methodology, sources and data

The idea of structural change has always been present in Economics, given that
the phenomena analysed may be subject to shocks of diverse kinds modifying the
theoretical relationships. In consequence, diverse econometric techniques have tried to
test the statistical significance of these changes and the stability of the estimated

parameters’. The methodology used in this paper studies the presence, effects and
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position of structural breaks in trade functions, within the framework of the theory of

cointegration. Both the exports and imports functions would have the same expression:

c=f(p)
where ¢ represents the corresponding trade flow -export or import; y the vector of
variables of income; and p that of the relative prices, or other factors of competitiveness.
Carrying out the habitual logarithmic transformation, the lineal functional form allows
us to estimate the elasticities. The sample period runs from Spain's joining of the
European Economic Community (1986) until the adoption of the euro in 1999. The
periodicity of the analysis is quarterly, a temporal perspective which allows us, apart
from having a larger number of observations, to approximate the short-run dynamics of
the net external demand when faced with changes in its principal determinants. All the
variables are used without filtering and in logarithms; their description, source and
notation are presented in the statistical Appendix.

The first step was to analyse the integration order of the variables used; secondly,
the long and short-run relationships were estimated testing for the existence of
cointegration; thirdly, we looked for the existence of instability in the parameters,
determining the point where the structural break was produced. And finally, the model
was re-estimated incorporating the changes detected, allowing them to affect the

parameters of the model or the stochastic characteristics of the series affected.

The analysis of the order of integration of all the series used was carried out using
the well-known test of Dickey-Fuller (1981), DF, and its extension for quarterly data
proposed by Hylleberg, Engel, Granger and Yoo (1999), HEGY. According to the
results, the null hypothesis of the existence of the unit root cannot be rejected for any of
the series used. As for the frequencies different to zero, only the endogenous variable

exports of goods seems to present a seasonal component of a stochastic nature.
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Nevertheless, we have preferred to maintain the gross series, without filtering, because
the analysis of the residuals of the cointegration relationship seems to eliminate the
problem of seasonality, the series of world income presenting a deterministic seasonal

component’.

Being integrated variables, the long-run equilibrium relationship is estimated
with the methodology proposed by Phillips and Hansen (1990) -fully modified
estimation (FM)- and with a model of error correction mechanism (ECM) estimated
non-lineally (NLLS). The first mitigates the second order biases that are produced in
finite samples when estimating cointegration vectors with static regressions, and permits
the use of standard asymptotic inference procedures. The second incorporates jointly the
short-run dynamics and the process of adjustment to equilibrium, and offers a more
efficient estimation of the long-run parameters. The existence of cointegration is tested
for by applying the method of Engle and Granger (1987) on the residuals of the
regression in the first case, and in the second the test of Banerjee, Dolado y Mestre

(1998) on the adjustment parameter.

The possible instability of the parameters is examined using the tests SupF,
MeanF y Lc developed by Hansen (1992). The three tests share the same null
hypothesis -stability-, but present differences in the alternative. The first, SupF, tests for
the existence of a regime shift; the second, MeanF, for the goodness of a model that
contains a stable relationship; and lastly, the Lc is appropriate when the probability of
parametric variation appears relatively constant throughout the sample, being at the

same time a test of cointegration ( /, : cointegration; H ,: no cointegration).

If these tests suggest non-stability, rejecting the null hypothesis of stability at the
habitual levels of confidence, the analysis will be continued using the tests of Gregory

and Hansen (1996) that examine the presence of cointegration with structural change.
6
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They are multivariate extensions of the tests of Perron (1989), Perron and Vogelsang
(1992) and Zivot and Andrews (1992) which, under the alternative hypothesis, permit
the change of the cointegration relationship at an unknown point of the sample period
(H,: no cointegration; H ,: cointegration with structural change). Of the different
modellings proposed by the authors, we have selected the model C/S, regime shift,
considering it to be more adequate for the type of relationship analysed’. This family of
tests, apart from being able to detect cointegration, offers an estimation of the date (t) at

which the structural change takes place. The expressions are as follows:
Starting from the initial model: y=o+f’xt+&
a fictitious variable is defined =0 if t<[n7]
=1 if t>[nt]

where T € (0,1) indicates the position of the unknown point of change.

The model C/S (regime shift) will have the following expression:

V=00 QB 1 X B X Pt
so that the break can be produced both in the independent term and in the parameter of
the explanatory variables.

From the residuals of the previous regression estimated by ordinary least squares
for all the possible break points covering all the sample except the initial and final 15%,
the minimum of the following tests of the family of the traditional ADF (augmented

Dickey-Fuller) and Z (Phillips, Phillips-Perron) are selected:
ADF =inf,.t ADF(1)
Z =infier Zo(1)

Z. =inf.c1 Zy(1)
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Once the break point that minimises the test of the cointegration relationship has
been obtained, the results of the estimation of the export and import functions are
analysed, checking whether the change affects the whole vector of explanatory variables
or only part of them. Finally, we explore the possibility that the series affected by the
break may present a change in their integration order, using the tests proposed by
Fernandez and Peruga (1999, 2005)®. The analysis is carried out on the basis of the
following regressions:

K
AY, = u+a[l=D, Y, +3 5AY, +u,

i=l1

K
AY, =u+a,D,Y +25iAYt—i tu,

i=1

K
AY, =pu+y,D,Y +72[1_Dn]Yz—1 +z5iAYt—i tu,

i1
D=0 t<[tT]
t€e(0,1)
T>=[1T]
According to Ferndndez and Peruga (1999, 2005), it can be considered that the
parameter & is not constant throughout the sample period and, in consequence, the
integration order of the stochastic process will change depending on the subsample

considered. So for every possible break point the statistics ta;, top, ty; and ty, are

calculated. The first is the t statistic associated with the null hypothesis H: a;=0 in the

first regression, where the existence of a unit root in the first part of the sample is tested

for. The next represents the t statistic for the null hypothesis H,,: 0,=0 in the second

regression, that is, the existence of a unit root in the second part of the sample. The last
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two represent the t statistics associated with the null hypotheses H,: v;=0 and H: y,=0

in the third regression, or in other words, the existence of unit roots in the first or in the
second part of the sample, respectively. Given that a sequential approach is being
applied, the two statistics that we take are the supreme and the mean, as suggested by
Hansen (1992), giving these values the names Sup to;, Mean ta,;, Sup to,, Mean to,, Sup
ty;, Mean ty;, Sup ty, and Mean ty, Following the indications of Zivot and Andrews
(1992), the observation in which the supreme is produced is taken as the estimator of

the break point. These observations are called TSup ta;, TSup ta,, TSup ty; and TSup ty,.

3. Results of the estimation

3.1. The export function

The estimated export function is, as in the majority of previous studies, a
demand function, and includes, also as in previous studies, the two determinants
habitual under a demand approach: income -a variable of scale or level- and prices -a
variable of competitiveness’. As a variable of scale we have opted finally for the Gross
Domestic Product of the OECD countries (gdpoecd), although at first we also specified
the function with the imports of the developed block, an area considered relevant in the
analysis Spanish exports. As for the competitiveness variable, we introduced the index
of real effective exchange rates calculated both with production prices (ree) and with
consumer prices, the latter, perhaps, less appropriate to measure the competitive level of
a determined nation, and in both cases against the prices of the industrialised countries,

accepted as the main competitors of Spanish exports.

The results of the long-run estimation using the Phillips-Hansen method are
presented in Table 1. The Gross Domestic Product of the developed countries turns out

to be highly significant in the long-run estimation of Spanish exports with a very high
9
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elasticity, around 3. Prices, on the other hand, show a lower significance and a much
less elastic behaviour (-0,6). A similar result is obtained estimating the long-run
relationship with its short-run dynamics using non-lineal techniques -Table 2. In the
long run, the coefficient of the variable of scale is also around 3 and the exchange rate
reaches an elasticity of (-0,8). In the short run, the variation of the GDP lagged one
period is significant -which due to the dynamics of the short-run adjustment takes a
negative sign (-1,4), contrary to that presented by the contemporary first difference- and
the change in prices now unlagged (-0,5), with the expected sign and an elasticity
inferior to that of the long run. At first, then, this would corroborate a more relevant role
in export sales for the income variable than for the competitiveness variable. However,
the results with respect to the existence of a cointegration relationship are ambiguous,
because the ADF-EG test on the residuals of the FM estimation do not permit the
rejection of the presence of a unit root, while the estimated parameter of the error
correction mechanism is negative and significant, surpassing the critical values
tabulated by Banerjee et. al (1998). The possibility that a structural break is biasing the
results of the cointegration tests towards the acceptance of the null hypothesis should
be, therefore, taken into account.

Moreover, examining the data for the export of goods between 1986 and 2000 -
Graph 1- points to the possibility of a structural break in the early nineties -around
1993-, when export sales seem to accentuate their upward trend. Furthermore, the
evolution of the economic situation and the development of one of the two basic
explanatory variables, the index of real effective exchange rates, strengthen the
hypothesis of the existence of a possible break -see Graph 2. From 1993 onwards, not
only does Europe join the expansive cycle initiated previously by the USA, but also the

Spanish economy starts out on the path towards macroeconomic stability and Monetary

10
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Union. Having overcome the crisis of the European Monetary System that resulted in
three devaluations of the peseta, the series of real exchange rates levels off and
maintains a new profile -except for the devaluation of 1995- until the fixing of the
conversion rates to the euro in May 1998, backed up both by the nominal exchange rate
and the strong price convergence that occurred after 1996'°. The results of applying the
tests of parametric instability with the battery of tests of Hansen (1992) confirm the
intuition of a structural break.. In effect, both the SupF and the MeanF reject the
existence of a stable relationship in the export function as does the Lc with the presence
of cointegration (Table 3).

The application of the method proposed by Gregory and Hansen (1996) allows
us to accept the cointegration hypothesis with a regime shift situated in the first quarter
of 1993 (Table 4). The estimation of the coefficients presented in the same table show
that the structural break is significant when it affects the independent term and the price

elasticity, but not in the parameter that accompanies the income variable.

The results of the estimation of the error correction mechanism model after
introducing the structural break in 1993 only in the price variable, given that the
parameter 3, is not significant in the regime shift model, are those expected a priori in
the scenario described (Table 5). Around 1993, competitiveness via prices suffered an
intense loss of weight becoming an almost irrelevant variable after this date -the real
exchange rate parameter passes from being (-1,5) to (-0,1). A peseta tied first to stability
because of the nominal convergence criteria, also to a fixed and irrevocable exchange
rate with respect to the euro and, finally to its substitution by the single currency, would
explain, together with a more and more controlled differential inflation, the scant role of
the real exchange rate in the determination of Spanish exports to its European partners

in the final years of the century''. On the short-run side, the lagged endogenous variable

11
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is almost significant with a coefficient around 0,2, the speed of adjustment to the long-
run equilibrium decreasing its exclusion from 0,9 to 0,8 but not the explanatory power
of the model. The lagged change in income (-1,9), the contemporary variation of prices
(-0,5) and the lagged (0,4), as well as the dummy 93(I) introduced after the break point
also reach significance.

With respect to the relevance of the other determinant -income- the results do
not differ substantially from previous works, being highly significant and giving high
coefficients, always superior to one. However, although the values of the coefficient -
around 3- are not very different, in none of the previous analyses has such an elastic
behaviour of exports with respect to external income been found. These results could be
explained by the peculiarities of the period under analysis. Being the years after the
integration of Spain in the European Communities and, thus, of modernisation,
integration and convergence, a slightly higher value does not seem strange, indicative of
specialisation in fields of greater technological content and in products of higher
quality'®.

3.2. The import function

In the estimation of imports, again only the demand side is considered. The supply
of foreign goods for import is perfectly elastic, and this eliminates the introduction of
biases in the values of the parameters in spite of considering only the demand function.
If the country is relatively small so that its demand of imported goods does not affect
the determination of the prices on international markets, the supposition of non-
simultaneity between supply and demand is perfectly reasonable. The import of goods
can be explained, in the same way as exports, by the two key variables in the
determination of foreign trade flows: income and competitiveness, expressing the

volume of Spanish imports in function of the real domestic income and the relative

12
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prices. To represent Spanish income, we have chosen the GDP, but disaggregated into
its principal components -consumption (cons), investment (inv) and exports (export)-,
although we tried modelling with the series of final and domestic demands'.
Competitiveness, as in sales, was measured against the most developed countries
especially in terms of production prices, although we also carried out estimations with

consumer prices.

A first approximation to both determinants through the FM estimation, gives the
expected role and sign to the scale and price variables as well as passing the
cointegration tests (Table 6). On the income side, the maximum elasticity is obtained for
consumption (it reaches unity) as opposed to a lower, although highly significant, level
for exports (0,7), and for investment (0,1), the least relevant of the three'*. As for the
elasticity of prices, it reaches 0,8, a coefficient that is not maintained in the specification
of the ECM where the real exchange rate loses its significance in the long run(Table 7).
The income side experiences minor changes: consumption continues to register the
highest elasticity (1,7), now even higher, while the parameters of investment and
exports are both very close to 0,4, the former increasing with respect to the FM
estimation and the latter decreasing. In the short term, the contemporary variations of
the two variables are again significant with similar coefficients once more (0,3 and 0,4,
respectively) and practically identical to those of the long term. Nevertheless the lagged
investment and exports are not relevant while the variation of consumption is only
relevant with a lag. As for prices, here they are significant: the difference in
competitiveness presents the correct sign and a value of 0,6.

Looking at the graph of the series of imports and of trade flow evolution, the
atypical behaviour is centred in the second half of the period, from 1992-1994 onwards

when, in spite of the devaluations of the peseta and its later tendency to stability, the
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purchase of goods continues its rising trend at a good rate, driven by the strength of
economic activity and a rising domestic demand. Again, and as on the export side, there
is evidence of a structural break. Particularly, the SupF and MeanF tests again strongly
indicate a structural break, especially the former which suggests the existence of a
regime shift (Table 8). However, the Lc test does not permit us to reject the null

hypothesis of stability and cointegration.

For their part, the GH cointegration tests under the structural change also support the
same hypothesis. The regimen shift model indicates the point of change in the year
1993, in the second quarter, and again the parameter of the explanatory variable real
exchange rate is only altered significantly from that moment on (Table 9)". After the
second quarter prices again have little to say compared to income in Spanish trade (the
coefficient changes from 1,1 to 0,1). In the NLLS estimation, the change in behaviour
of the competitiveness factor is only present in the short-term, long-run prices being
non-significant (Table 10)'°. While the elasticity of the real exchange rate before the
break date is 0,8, it falls from that moment on to under 0,2. The behaviour of the other
variables considered in the short run is practically unchanged, while in the long run the
disaggregated income again is the most important with a coefficient around 1,7 for
consumption, 0,3 for investment and 0,4 for exports.

As for the demand determinant, as on the export side, high income elasticities
are obtained'’. Nevertheless, the consumption and the export coefficients (1,6 y 0,4) are
inferior to those presented in Garcia and Gordo (1998) (2,7 and 0,5), the only work in
this case with which a comparison can be established, and only higher for investment

(0,3 as opposed to 0,2).
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4. The effects of nominal convergence

The results obtained in the last section, compared to those of previous works,
give, as the most important novelty, the existence of a structural break in the relative
prices variable, and its loss of explanatory capacity both in the export and import
functions. The extension of the period under analysis until the effective implantation of
the euro, taking in the process of nominal convergence has, without doubt, favoured the
obtaining of this conclusion.

Nevertheless, and with respect to the export trade flows, it is worth pointing out
that, in spite of not having been detected or proved by any previous analyses, because
they missed out the last years of the nineties -the crucial years of nominal convergence-,
some of them do give interesting results for a first approximation to the question
[Buisan and Gordo (1997), Mauleén and Sastre (1996) and Montaii¢s and Sanso
(2000)], or, at least, intuitions about the expected behaviour in the near future [Garcia

and Gordo (1998)].

For example, Buisan and Gordo (1997) note the limited capacity of the model
until 1992 to predict the trade flows of 1993-1994 and the lower impact in the short run
of the variations in competitiveness on the modelling of exports until 1995, something
also observed in the sales estimations of Maule6n and Sastre (1996) until 1992 and
1994. Montafiés and Sanso (2000) in their simulation exercises, anticipate a gradual
reduction in the deficit of the sub-balance of manufactured goods, even though the
detected structural break after European integration meant an increase in imports and a
decrease in exports for given values of the explanatory variables; and they refer to the
atypical behaviour of all the simulations between 1992 and 1996, especially of
manufactured goods, which narrow, extraordinarily, the gap between imports and

exports, the latter even surpassing the former, when this was not really so. Lastly,
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Garcia and Gordo (1998) point out that in the second half of the nineties the relative
weight of the competitiveness variables was much reduced, both in exports and in
imports, as a consequence of exchange rate stability and of the strong price controls that
were imposed in the country during this period. All these indices point to the strength of
Spanish sales against the real exchange rate under the requirement of macroeconomic
stability, and with a single currency shared with its principal trade partners -exports to

the European Union make up about three quarters of the total in 2000.

The results derived from the analysis of the import flow show similar aspects to
that of exports. Spanish foreign purchases lose sensitivity to prices after the
devaluations of the early nineties, a change contained in the FM estimation, and
reflected only in the short run in the ECM, where long-run prices are not significant.
Furthermore, as with exports, other studies -that do not undertake the analysis of trade
in the last years of the decade- found anomalous behaviours in the import functions with
respect to the determinant exchange rate; to be expected, nevertheless, when in the
second half of the nineties, in spite of the exchange rate showing a more stable situation,
although less favourable for foreign purchases with the recuperation in the first half of
the competitiveness lost at the end of the eighties, imports continue to grow at a more
than noteworthy rhythm. So it does not appear that it is prices that explain the increase.
Signs of this appear in Buisan and Gordo (1997), Montafiés and Sanso (2000, 2002) and
Garcia and Gordo (1998). The first authors reveal, in the short term, the decrease -in
absolute value- of the parameter of the change in prices on adding the last three years
1992-1995 to the estimation, while in the long run they observe a similar behaviour
following the Johansen methodology. Montafiés and Sanso (2000, 2002) also indicate,
in the imports of manufactured products, a significant change in the short-run elasticity

of the nominal exchange against Community countries, from 1986 on, whereas in the
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long run the variation of the real exchange rate is small. Finally, Garcia and Gordo
(1998) show, for imports and when they consider the disaggregated final demand, that
the equations proposed until 1996 do not pass the tests of stability of the parameters
during the period 1993-1996, as well as suspecting some loss of explanatory capacity of
the variable real exchange rate in the period of exchange stability and price
convergence.

Given these results we have opted to study in greater depth the nature of the
changes that affect the real effective exchange rate, analysing not only whether it has
modified its behaviour in the trade functions, but also the stochastic properties of the
series. The results of applying the test for a change in the integration order of Fernandez
and Peruga (1999, 2005) show that, in effect, the series has changed from presenting a
unit root in the first part of the sample to being stationary in the second (Table 11). Of
all the series analysed, only the ree surpasses the critical values of the tests at the 1%
level, the change in the integration order being between the third quarter of 1992 and the
first of 1993. These results illustrate that the devaluations that brought about the
adjustment of the nominal exchange rate, together with its later stability and the
convergence of prices, have modified the character of the series, explaining its peculiar
behaviour in the export and import functions.

In consequence, and although the series is I(1) for the complete sample, it is
interesting to ask to what extent it is relevant to estimate cointegration relationships, of
long-run  equilibrium, when one of the variables included lacks a unit root in the
second part of the sample, and so of long-run effect. In fact, the variation in the order of
integration detected for the index of real effective exchange rate series, which changes
from being I(1) until 1992 to 1(0) from then on, would imply the incorporation of this

variable in the short run after the break, and at levels and differentiated in the first
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period. In accordance with the above, we have re-estimated the ECM models for exports
and imports with NLLS incorporating the variable exchange rate only in the long run
in the first sample period, and in the short run at levels and differences discriminating
by periods (Tables 12 and 13).

With respect to exports the results are not substantially different to those
obtained when considering the series as I(1) during the whole period, but they do offer
some interesting nuances. Although both income elasticity and the adjustment of the
equilibrium relationship hardly change, the exchange rate is significant and has the
expected sign during the first period with an elasticity close to one, being significant in
the short run in the second period. So the negative and structural influence that the real
appreciation of the peseta had during the years after joining the EEC is maintained.

The import function is more interesting. In this case, and if we consider the
estimation with the disaggregated income, the exchange rate, although it presents the
expected sign, is not significant in the long run during the first period. Neither is it
significant in the short run during the second period though it is in the first. Therefore,
imports are much less sensitive to the price variable, reacting only to its variations
during the first years after 1986 and before its stabilisation.

To sum up, the results of modelling the export and import functions after
incorporating the change in the integration order of the real effective exchange rate,
corroborate the loss of explanatory power of the price variable for the export and import
flows. Likewise, they maintain the higher sensitivity of exports to the price variable,
significant in the long run in the first period and in the short run in the second,
compared with imports for which only the price variations in the first period are
relevant. With respect to income, the elasticity of the import function is invariably

higher than that of the export function.
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From the previous results two conclusions can be drawn. In the first place, that
the relevance of the real exchange rate could have ended before the new conditions
defined by the introduction of the single currency. Without exchange rates, foreign
exchange restrictions or monetary control, the real economy becomes more important
within the Eurozone. However, to flatly affirm that competitiveness via prices has
ceased to be relevant, is perhaps a premature and risky conclusion. Firstly, because the
index of the real effective exchange rate -measured in production prices- is only a
partial measure of competitiveness. It would be desirable to include other measures such
as general price indexes or, especially, labour costs. And secondly, because, as our
period of analysis finishes with the introduction of the euro, the first indications of what
happened after the single currency have been eliminated. After successfully finishing
the nominal convergence in 1998, there began a period of increasingly higher
differential inflation and of unit labour costs increased by low productivity, which has
possibly broken the trend towards macroeconomic stability. We should ask ourselves,
therefore, if the change in the order of integration of the real exchange rate is of a
permanent character or if it has been only a passing illusion, the fruit of the accelerated

efforts to fulfil the criteria of Maastricht'®.

The recent behaviour of the trade balance -and this would be the second
conclusion - already points in this direction -Graph 1. Its evolution shows that, after a
period of stability, the trade deficit has grown again, driven by an expanding domestic
demand, and by rises in prices and costs. The estimated parameters of the functions are
coherent with such an evolution. If exports have suffered, without doubt, from
international uncertainty, given their high income elasticity, they might have been
further affected -given their greater reaction to the real exchange rate- by a new

worsening of the macroeconomic conditions. At the same time imports maintain an
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intense rhythm of growth even when the economic situation begins to weaken, sustained
by consumption. These changes in the trade flows have broken the reiterated trend of
narrowing the trade gap that some works noted.

5. Conclusions

Looking at both the exports and import functions allows us to draw some
conclusions, not only to understand the Spanish foreign sector in the final years of the
last century better, but also as a lesson for the future, because what happened in those
years could be a good indication of what is going to happen in the 21* century, an
indicator of the capacity of the Spanish economy to compete in a new scenario without
exchange rates. These conclusions could be extended, if later studies corroborate them,
to the other member states of the Economic and Monetary Union (EMU), especially
those countries on the periphery of Europe, where the efforts to achieve monetary
integration have necessarily been -as in Spain- greater.

After the two years of devaluations, years detected as a break point in the
estimations of the trade functions, the old role of the real exchange rate, one of the basic
macroeconomic determinants of foreign trade flows until then, loses its strength in trade
specification. Due to the process of nominal convergence initiated in those years, the
series of the index of real effective exchange rates changes from being of first order
integration until 1992 to being of zero order integration afterwards, thus indicating the
structural break produced. As a result, from that moment on it loses most of its capacity,
especially in the long term, to determine trade flows, income taking its place.

It is, therefore, difficult to explain the trade of the period as a unity and we end
up drawing two stages: the first between 1986 and 1992 and the second from 1993 to
2000. In the first, income and competitiveness continue their importance along the lines

of previous periods, the strong sensitivity in the long run of exports to a exchange rate
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characterised by its appreciation being highlighted; in the second, the variable of scale
takes on the leading role in the relationship and takes away importance from prices,
transferring the challenge to be competitive to other fronts. This result is nothing more
than a consequence of the place that other non-monetary determinants of
competitiveness occupy in the explanation of international trade. They are factors such
as economies of scale or product differentiation, linked in the last instance to
technological progress and recognised by the neo-classical theoretical paradigm as
decisive determinants of the volume and the composition of present trade'”.

To sum up, after 1993 we can already notice the effects of the structural break
that the euro is provoking on the Spanish foreign sector of the new century, which, from
that moment on, operates within a double exchange scenario: fixed with respect to a
new trade area that accounts for two thirds of its trade, and floating against the rest. The
nominal convergence prior to monetary integration, has modified the behaviour of the
Spanish export and import functions, advancing the new elements that are going to rule
trade in the future. It would be, nevertheless, too daring to totally discard competition
through prices as a trade determinant. The measurement of the real exchange rate on the
basis of variables that do not include other cost factors, and the accelerated process of
adjustment experienced in the period of fulfilling the requirements of the single

currency, make it necessary to be careful.
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Figure 1: Evolution of exports, imports and trade balance with respect to the GDP
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Table 1. Estimation of the exports of goods, 1987-1999. FM-PH

Constant -6.64
(-6.79)
gdpoecd 3.05
(35.81)
ree -0.61
(-3.38)
ADF-EG 2.83

Notes: We use Parzen's window with a truncation parameter=4. The number of lags in the EG
cointegration test is carried out according to the Ng and Perron (1995) method starting with a
maximum lag of 8. t-ratios in brackets; *significant at the 5% level; ** significant al the 1% level.

Table 2. Estimation of the exports of goods, 1987-1999. NLLS

Short-run
dxe 0.03
0.22)
dgdpoecd, 0.41
(0.58)
dgdpoecd,.; -1.43 -1.29
(-1.92) (-1.80)
dree; -0.53 -0.50
(-1.91) (-1.86)
dree 0.36
(1.28)
Constant -3.19 -2.73
(-2.42) (-2.35)
Long-run
gdpoecdy 2.95 2.92
(25.88) (24.49)
ree.; -0.78 -0.81
(-3.98) (-3.99)
ECM -0.62 -0.56
(-4.23)* (-4.36)**
Q1 -0.13 -0.13
(-2.56) (-4.51)
Q2 -0.08 -0.08
(-2.94) (-3.18)
Q3 -0.25 -0.26
(-7.73) (-9.55)
R? (Aj) 0.94 0.94
R’ 0.95 0.95

Notes: The critical values of the cointegration test are tabulated in Banerjee et al. (1998). t-ratios in
brackets; *significant at the 5% level; ** significant at the 1% level. Q shows the p-order
autocorrelation test of Ljung-Box.
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Table 3. Stability parameter test for the goods exports function

Test p-valor
SupF 19.27 0.01
MeanF 6.51 0.04
Le 0.83 0.02

Notes: The critical values are tabulated in Hansen (1992). The fully-modified estimation uses a quadratic
kernel following his proposal. We also follow the selection method of bandwidth parameter

included in the GAUSS program provided by Hansen.

Table 4. Gregory-Hansen test of the model C/S (regime change) for the goods exports function

Estimation of the coefficients:

yEouton@tBigdpoecd+Bogdpoecd @ity ireetysreeq e,

o=-4.38 -4.33
(-2.25) (-2.30)
o,=-8.24 -8.15
(-1.89) (-1.91)
Bi=3.44 3.51
(5.42) (13.05)
B=0.08
(0.12)
vi=-1.44 -1.51
(-1.83) (-3.09)
v.=1.66 1.72
(1.59) (1.90)
Gregory-Hansen test:
ADF -4.30 1=93(1)
(0.48)
Z -11.29** 1=93(I)
(0.30)
Zy -69.08** =93()
(0.30)

Notes: The critical values are tabulated in Gregory and Hansen (1996). T-ratios in brackets in the
estimation of coefficients. In the GH test the error standard is in brackets. *significant at the 5%

level; ** significant at the 1% level.

24

Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK



Table 5. Estimation of the exports of goods with a break in the exchange rate, 1987-1999. NLLS

Submitted Manuscript

Short-run
dx, 0.25 0.25
(1.59) (1.63)
dgdpoecd; 0.40
(0.58)
dgdpoecd; -1.91 -1.93 -1.50
(-2.67) (-2.74) (-2.18)
dree, -0.55 -0.56 -0.51
(-2.03) (-2.05) (-1.84)
dree,; 041 0.44
(1.50) (1.67)
D93(I) -6.28 -6.41 -4.83
(-2.75) (-2.85) (-2.35)
Constant -3.55 -3.40 -2.49
(-2.89) (-2.86) (-2.22)
Long-run
gdpoecd, | 3.36 3.34 3.31
(26.71) (27.07) (22.16)
ree; -1.48 -1.49 -1.52
(-6.16) (-6.27) (-5.08)
D93(I)*ree,.; 1.38 1.42 1.33
(3.52) (3.70) (2.76)
ECM -0.96 -0.95 -0.76
(-5.33)%* (-5.35)** (-5.20)**
Ql -0.14 -0.14 -0.09
(-3.00) (-3.09) (-2.84)
Q2 -0.05 -0.05 -0.04
(-1.83) (-1.81) (-1.66)
Q3 -0.24 -0.24 -0.22
(-7.66) (-7.80) (-7.69)
R*(A].) 0.95 0.95 0.95
R’ 0.96 0.96 0.96

Notes: See Table 2.

Table 6. Estimation of the goods imports function with the demand components disaggregated,

1987-1999. FM-PH

Constant -7.47 -7.53
(-10.99) (-8.56)
gdpsp 1.02
(5.67)
cons 0.97
(7.46)
inv 0.12 0.05
(3.08) (1.00)
export 0.70 0.69
(16.25) (13.80)
ree 0.83 0.86
(5.61) (5.06)
ADF-EG -3.83* -4.20%*

Notes: See Table 1.
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1987-1999, 1987-1999. NLLS

demand components disaggregated,

Short-run
dm,; 0.03
(0.18)
dcons; 0.15
(0.52)
dcons -0.46 -0.57
(-1.62) (-2.24)
dinv, 0.37 0.34
(5.27) (5.55)
dinv 0.12 0.10
(1.42) (1.57)
dexport; 0.42 0.39
(5.87) (5.72)
dexport; 0.09
(0.80)
dree, 0.54 0.58
(2.79) (3.21)
dree,; -0.22
(-0.97)
Constant -3.42 -3.69
(-2.53) (-3.69)
Long-run
cons 1.74 1.65
(5.54) (6.59)
inve, 0.38 0.35
(4.22) (5.47)
export, | 0.34 0.37
(3.04) (4.32)
ree; -0.15 -0.11
(-0.51) (-0.45)
ECM -0.57 -0.64
(-3.11) (-4.89)%*
Q1 -0.06 -0.04
(-1.12) (-1.13)
Q2 -0.01 -0.01
(-0.59) (-0.24)
Q3 -0.02 0.02
(-0.40) (0.37)
R*(Aj.) 0.96 0.96
R’ 0.97 0.97

Notes: See Table 2.

Table 8. Stability parameter test for the imports function with the demand components

disaggregated

Notes: See Table 3.

Editorial Office, Dept of Economics, Warwick University, Coventry CV4 7AL, UK

Test P-valor
SupF 103.39 0.01
MeanF 2191 0.01
Le 0.43 0.20
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Table 9. Gregory-Hansen test of the C/S model for the goods imports function with the demand

components disaggregated

Estimation of the coefficients:

V=0 0,0t Prcons+Prcons 0, 1nviHd,invp +0, exportH0,exportp +y reet+y ree g,

o= -7.92 -7.93
(-9.27) (-10.86)
a,=3.30 4.61
(1.68) (2.60)
B,=10.70 0.71
(4.84) (6.19)
B,=0.14
(0.52)
8,=0.16 0.14
(2.89) (3.92)
8,=-0.01
(-0.94)
0,=0.68 0.69
(10.16) (17.30)
0,=0.05
(0.54)
vi=1.15 1.15
(4.44) (5.93)
v>= -0.80 -0.98
(-2.08) (-2.58)
Gregory-Hansen test:
ADF -4.56 1=93(1I)
(0.50)
Z -6.56* 1=93(II)
(0.20)
Z, -47.90 =93(II)
(0.20)

Notes: See Table 4.
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Table 10. Estimation of the goods imports function with the demand components disaggregated,

1987-1999. NLLS

Short-run
dconsy -0.52 -0.51
(-2.12) (-2.16)
dinv, 0.32 0.32
(5.28) (5.38)
dinv, 0.11 0.11
(1.71) (1.78)
dexport; 0.38 0.39
(5.72) (6.16)
dree, 0.84 0.86
(3.81) (4.28)
dree*D93(II) -0.66 -0.67
(-1.91) (-1.98)
Constant -3.62 -3.75
(-3.76) (-4.68)
Long-run
cons; 1.68 1.64
(6.48) (8.49)
invy 0.33 0.31
(5.09) (7.39)
export 0.38 0.39
(4.30) (9.37)
ree; -0.06
(-0.25)
ECM -0.60 -0.61
(-4.71)* (-5.10)**
Q1 -0.06 -0.06
(-1.51) (-1.61)
Q2 -0.01 -0.01
(-0.42) (-0.43)
Q3 -0.003 -0.01
(-0.08) (-0.11)
R* (Aj.) 0.96 0.96
R’ 0.97 0.97

Notes: See Table 2.
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Table 11. Tests of changes in the integration order

X gdpoecd m gdpsp ree cons inv  export
Supta, -1.76 -2.00 -2.11 -2.93 -2.30  -2.34 227  -1.95
Meanta, -0.54 -0.81 -1.22 -2.11 -1.13 -1.73 -1.57  -0.02
TSupta, 97.1 93.2 93.2 92.3 932 894 89.1 98.3
Supta, -1.49 -2.20 -1.15 -1.31 -4.32%*%  -1.50 -144 2,18
Meanta, -0.76 -0.46 -0.38 -0.15 -1.25  -0.60 -0.65  -0.90
TSupta, 93.4 93.1 97.4 87.3 92.3 87.3 874 943
Supty, -1.78 -2.09 -2.13 -2.93 -2.56  -2.36 244 -2.02
Meanty, -0.67 -0.83 -1.28 -2.22 -1.21 -1.74 -1.75 -0.17
TSupty, 90.1 93.1 93.4 94.3 93.1 97.2 97.4  90.4
Supty, -1.58 -2.28 -1.22 -1.03 -4.45%%  -1.27 -1.52 -2.20
Meanty, -0.87 -0.44 -0.37 -0.20 -1.37  -0.56 -0.99  -0.99
TSupty, 93.4 93.1 97.4 97.4 92.3 89.2 97.1 94.3

Notes: The critical values are tabulated in Fernandez and Peruga (1999) *significant at the 5% level; **

significant at the 1% level.

Table 12. Estimation of the goods exports function with change in the integration order of exchange
rate, 1987-1999. NLLS

Short-run
dxeg 0.003
(0.02)
dgdpoecd; 0.69
(0.92)
dgdpoecd, -1.32 -1.37 -1.48
(-1.72) (-1.84) (-2.01)
(1-D93(I))*dree, -0.49 -0.39
(-1.17) (-0.99)
D93(I)*ree, -0.61 -0.60 -0.56
(-3.06) (-3.17) (-3.03)
Constant -2.98 -2.78 -3.28
(-2.30) (-2.31) (-3.01)
Long-run
gdpoecd, | 3.08 3.04 3.07
(19.06) (20.04) (22.16)
(1-D93(I))*ree,.; -0.97 -0.98 -0.88
(-3.52) (-3.53) (-3.60)
ECM -0.62 -0.61 -0.63
(-4.34)%* (-4.72)** (-4.97)%*
Ql -0.12 -0.12 -0.12
(-2.40) (-4.23) (-4.20)
Q2 -0.07 -0.07 -0.07
(-2.81) (-2.91) (-2.87)
Q3 -0.25 -0.25 -0.25
(-7.68) (-9.35) (-9.30)
R? (Aj) 0.94 0.94 0.94
R’ 0.95 0.95 0.95

Notes: See Table 2.
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Table 13. Estimation of the goods imports function with change in the integration order of

exchange rate, 1987-1999. NLLS

Short-run
dmg, 0.002
0.01)
dcons; 0.02
(0.06)
dcons, -0.33
(-1.13)
dinv, 0.33 0.29 0.29
(4.70) (4.29) (4.41)
dinv, 0.14
(1.46)
dexport; 043 0.45 0.44
(5.98) (6.12) (6.26)
dexport. 0.08
(0.67)
(1-D93 (1)) *dree, 0.73 0.77 0.76
(2.54) (2.86) (2.94)
D93(I)*ree; -0.08 0.04
(-0.41) (0.24)
Constant -3.05 -2.67 -2.48
(-1.95) (-2.45) (-3.51)
Long-run
COnSy | 1.69 1.28 1.33
(4.59) (4.44) (5.90)
inve, 0.31 0.33 0.34
(3.13) (3.87) (4.11)
export, 0.42 0.50 0.49
(3.82) (5.06) (5.71)
(1-D93(11))*ree., 0.14 0.09 0.004
(0.36) (0.26) (0.43)
ECM -0.53 -0.48 -0.47
(-2.60) (-3.56) (-4.20)
Ql -0.09 -0.02 -0.02
(-1.49) (-0.56) (-0.54)
Q2 -0.02 0.02 0.02
(-0.65) (1.17) (1.24)
Q3 -0.01 0.01 0.01
(-0.22) (0.27) (0.30)
R? (Aj) 0.95 0.95 0.95
R? 0.97 0.96 0.96

Notes: See Table 2.
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STATISTICAL APPENDIX

Period: 1986-2000

Periodicity: Quarterly (The number of observations of the sample is 50, from
1987 (I) to 1999 (II). 1986 is excluded from the analysis to avoid the
problems of accounting changes produced in Spanish trade flows as a

consequence of European integration.

Variables and statistical sources:

- Endogenous variables:
Exports and imports of goods (Direccion General de Prevision y

Coyuntura)- x and m

- Exogenous variables:

Gross Domestical Product OECD (OECD Main Economic Indicators and
Quarterly National Accounts)- gdpoecd

Spanish Gross Domestical Product at market prices (Contabilidad
Nacional Trimestral)- gdpsp

Spanish consumption expenditure (CNT)- cons

Spanish gross fixed capital formation in capital goods: machinery and
equipment (CNT)- inv

Spanish goods exports (CNT)- export

IREER against the developed countries’ production prices (Direccion

General de Prevision y Coyuntura)- ree
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NOTES

" See Bacchetta and van Wincoop (2000), Baum et al. (2004), Lane and Milesi-Ferretti (2002), and Grier
and Smallwood (2003).

% Nachane and Ranade (1998) contrast different hypotheses about the effect of the real exchange rate on
trade and find a very significant effect. Also Bahmani-Oskooe (2001) and In and Menon (1996)
investigate how the exchange rate affects the trade balance and the terms of trade, respectively.
Nevertheless, most of empirical studies analyse the impact of the exchange rate on exports [see, among
others, Doyle (2001), Morgenroth (2000), Aristotelous (2002), Nabli and Véganzonés-Varoudakis (2004),
Nowak-Lehmann (2004), Daraisami (2004) and Hassan and Tufte (1998)], but there are some analyses
for imports [see, for example, Kenen and Rodrik (1986), Koray and Lastrapes (1989), Arize and Shwiff
(1998) and Pattichis ez al. (2004)].

3 Hu et al. (2004), Couharde and Mazier (2001), Kempa (2000), Heimonen (1999), Sosvilla-Rivero et al.
(1999) and Gil-Alana (2004) analyse the evolution of the real exchange rates and the volatility of the
European currencies through the different phases of the EMS. Sosvilla-Rivero and Gil-Pareja (2004)
study the price convergence of the EU countries. On the positive impact of the coordination of stability
policies on Spain see Amuedo-Dorantes and Wheeler (2001).

* There is also a widespread debate on this third consideration in recent literature. Carter and Li (2004)
analyse the change in trade patterns in OECD countries. Gourlay and Seaton (2003, 2004) study, together
with the influence of the exchange rate and its variation, the relevance of other non-price factors linked to
the characteristics of enterprises. Mahdavi (2002) for US, Martinez-Zarzoso and Suarez-Burguet (2000)
for Europe and Gil Pareja (2001) for the European automobile market, also introduce technological
progress and productivity as key factors.

> A complete overview on structural breaks can be consulted in Maddala and Kim (1998).
% See Hylleberg et al. (1990). The results of these tests are not presented due to limitations of space.

’ Nevertheless, we have also tried with model C (change of level), model C/T (change of level with trend
and model C/S/T (change of regime and trend). The results present slight variations to those finally
presented.

¥ An application of this technique can be found in Ferndndez and Sosvilla (2001).

? The authors have carried out a thorough review of the literature on Spanish trade functions after the
latest works of Escribano (1999) and Montafiés and Sanso (2000 y 2002).

' For a more detailed analysis of the evolution of exchange rate and prices during this period, see Gadea
(2000).

" Exports to the EMU represent more than 70% of the total exports and nearly 90% of those destined to
the developed block. The exchange rate of the euro with respect to other strong currencies on the market -
the dollar or the yen- it will continue to affect trade.

12 Between 1985 and 2000 Machinery and Equipment experiences a six percent increase (from 10.74% to
16.75%). Martin (1999) and Myro (1999) also point out an increase in the branches of medium
technology and the technology-intensive sectors. Furthermore, there has been a considerable effort to
adapt product quality to that of the other Community countries. While in 1985 more than half of the intra-
industry exports were of lower quality than the imports, in 1995 the proportion had been cut to a little
over a third, the increase being especially strong in products of similar quality. See Gordo and Martin
(1996).

13 However, the results obtained both for the domestic and the final demands were worse than those for
the GDP. Nevertheless, we do observe, along the lines of other works, an inferior income elasticity when
we use demand. Furthermore, we opted for the disaggregation of the GDP into its components, because a
better fit was achieved and to avoid capturing with the aggregated GDP more than just a strict income
elasticity, for example a possible trend increase in the external openness of the Spanish economy during
the period. Garcia and Gordo (1998) also achieved a better fit when they disaggregated the GDP into its
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components, although instability problems in the 1993-1996 period led them finally to select the total
GDP. Abbot and Seddighi (1996) for UK imports and Giovannetti (1989) for Italian imports also
introduced the components of domestic demand with similar results.

'* The order of importance of the three components is the expected one and in consonance with other
works. Consumption expenditure, apart from the weight of this type of goods in the total imports (24% in
2000), has the strongest participation in the GDP and its series faithfully follows the evolution of the
global aggregated GDP. Investment, as well as being a smaller and more divergent part of income, is
intimately related with the purchase of machinery and equipment (19% in 2000). Finally, exports, in spite
of also having a reduced participation in the GDP, are linked to the purchase of intermediate products,
most of them (57% in 2000), used as inputs in the production of goods that are later exported.

!> Matsubayashi and Hamori (2003) find evidence of cointegration with structural change for French and
German imports with break points in the early nineties, for France at the beginning of 1993 and for
Germany at the end of 1991. Nevertheless, there is no cointegration with structural change in the imports
of US, Canada, Japan or UK.

' This would indicate that the change in the behaviour of prices should only be introduced in the short-
term dynamic, where they are really significant.

'7 Even higher than 3 if we were to include the aggregated GDP, a higher value than those derived from
the other studies, except for that of Garcia and Gordo (1998) who reached a coefficient of up to 3.6.

' The analysis of the change in the integration order of the index of the real effective exchange rate, if it
is extended until the second quarter of 2003, giving the same break point [1993(I)]. Moreover, these
results are confirmed using consumption prices, a measure of competitiveness less partial and so more
unfavourable for the Spanish economy than production prices.

' Mafiez, Rochina and Sanchis (2004) and Moreno (1997) find a significant relationship between some
non-price factors and the decision to export. As well as their direct effect, an effect on price elasticity can
be seen in which the bigger the product differentiation the smaller the response of exports to variations in
relative price. Alonso (1999) notes the relevance of introducing a technological variable that expreses the
increase of competitiveness from improvements in quality and, as Balaguer and Cantavella-Jorda (2004),
the structural change in the composition of exports.
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