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Abstract. The E.U. database B.A.C.H. (“Bank for the Accounts of Companies
Harmonised”) homologue the financial aggregated accounts of the enterprises of different
countries collected yearly by the co-operators European Central Banks. Thus, it allows
making comparisons between countries. Due to this information referred to the Net
Operating Assets Profitability of the manufacturing industry, which is disposable for
thirteen years and five countries, it is tried to estimate the influence that some
macroeconomic variables could have had over it. According to some proposals of Hakura
(1998) and Van Ees (1997), in the theoretical model it has been considered as profitability’s
explicative variables the manufacturing production, the industrial prices (the output’s and
the row materials ones), the interest rate and the exchange rate. The different econometric
equations have been estimated considering an initial multiplicative dummies variables
model.

The results obtained allow establishing a positive relationship between the
industrial production and the profitability (in a European scale). A neutral effect of the
industrial prices on it. An influence of the row materials prices only significant in the
German profitability. A negative relationship between the interest rate and the
profitability (with different effects between manufactures in front of the same monetary
policy) and, finally, another negative relationship between the exchange rate
(appreciation) and the considered profitabilities.
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1.- THE  THEORETICAL  MODEL

The analysis starts from a simple model, considering some contributions: Hakura
(1998) and Van Ees et al. (1997), which previously had found inspiration in Sherman
(1991) and Hall (1990). Thus, the production’s function of the manufacturing industry
might be represented by the following expression:

Xt = X (Kt, Lt, Mt)

in which Xt represents the manufacturing production in the period t, Kt the capital stock,
Lt the quantity of labour and Mt the quantity of raw materials. Thus, the profitability of
the manufacturing industry could be approximated by the following expression:

Rt = ( Xt – wtLt – rtKt – mtMt)

Moreover, starting from an investment function, it is possible to consider in that
profitability’s expression the influence of the interest rate. As a matter of fact, in the
economic literature the studies that try to relate profitability and investment are abundant
(see J.L. Raymond, 1995, for the Spanish economy). Even though the correlations between
the temporary series of these two variables use to present quite elevate values, this fact
doesn’t imply to establish necessarily a causation relationship (and also we couldn’t
determinate, with accuracy, the direction of the relationship between profitability and
investment).

At any rate, the enterprises’ expectations are the last foundation of the investment.
It is reasonable to accept that the benefits obtained in the past can explain the current
investment. The author mentioned above suggests that, if there were a relationship
between profitability and investment, these would be the direction’s causality, whereas it
could be much more difficult to find evidences in the other sense. Thus, the profitability is
contemplated in the model as one of the manners that the companies have of financing
investment

Finally, and more especially because of the European manufacturing industries sell
a considerable percentage of their production abroad (just as these industries use to
import a significant part of the raw materials they use), it has been considered in the
model the next expressions:

PX = EP* ;   mt = Emt*

which reveal the role that the exchange rate, E, has in linking the prices of the national
manufacturing output (PX) in front of the prices of the other European manufacturing
industries (P*). Moreover, E also facilitates the connection between the national raw
material prices in the period t (mt) with the same prices and in the same period of another
country (mt*).

 The sequence started by an exchange rate variation establishes that an appreciation
of the national currency would cause a loss of competitiveness. This gain in the value of a
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currency would damage the national production, and would also have negative effects in
the national manufacturing industry’s profitability. Moreover, if the exchange rate suffers
depreciation, that loss of the national currency would improve the competitiveness: in this
case, it would happen the inverse sequence, improving the national manufacturing
production and also the national manufacturing profitability.

Thus, for to estimate the profitability’s function it has been considered the
following expression:

Rt = J0 +J1Xt +J2Pt + J3Mt + J4It + J5Et +Ut

The notation of the endogenous and the exogenous variables considered in the
model is:

            R, profitability              CAT, Catalonia
            Q, industrial production              SPA, rest of Spain
            P, industrial prices (outputs)              GER, Germany
            M, raw material prices (inputs)              FRA, France
            I, interest rate              ITA, Italy
            E, exchange rate

The database has allowed us to distinguish between Catalonia and the rest of Spain
(see Appendix 1). Thus, it is tried to estimate the influence on the Net Assets Operating
Profitability, as it is provided by the B.A.C.H. European database (see Appendix 2). This
influence would be originated on the evolution of the described variables, which belong
to the macroeconomic ambit.

2.- STATISTICAL  SOURCES  AND  VARIABLES  DEFINITION

The dependent variable of the model will be the profitability of the manufacturing
industry. This profitability, calculated homogeneously for the five countries before
mentioned, is disposable for the period 1983-1995.

In accordance with the independent variables, for the industrial production and the
industrial prices there has been elaborated two index, calculated from the growth rate
series supplied by the “Historical Statistics” (O.E.C.D.). For the Catalan manufacturing,
the information comes from the Catalan Government (“Anuari Estadístic de Catalunya”,
published by the “Conselleria d’Economia”). The two indexes adopt the value 100 for the
first year of the sample, so it is 1983.

The raw material index, on the other hand, comes from “The Economist”, and it is
referred to the industrial, non-energetic raw material. This is a global index, because of
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these raw material have to be considered as homogeneous goods in a global scale (mineral
and vegetal raw materials); thus, the value of this index is the same for all the countries
(the value 100 starts in 1990).

For the interest rate, it has been considered in every country an annual average of
the different intervention rate, which are periodically determined by every Central Bank
(in the periodic meetings with the banks and saving banks to lend and to auction them
money; source: “Historical Statistics”, O.E.C.D.).

Finally, for the exchange rate it has been taken for the European currencies the
reference of the US dollar. Thus, it has been considered an annual average of every
exchange rate (source: “Historical Statistics”, O.E.C.D.).

3.- VARIABLES  TRANSFORMATION

Most of the economic series use to present trend in a temporal horizon. Before
specifying the econometric models, and having analysed the variables, it has been
detected a growing trend in the profitability, the industrial production, the industrial
prices and the raw material prices. Because of this, these variables have been
differentiated once.

Thus, it has been considered the variations, in terms of first difference, of the
profitability and of the industrial production, the industrial prices and the raw material
prices indexes. The variables interest rate and exchange rate are expressed in levels, as the
annual averages mentioned before. In this way, the different econometric models
estimated respond to following expression:

-R = f (-Q, -P, -M, I, E)

Moreover, there have not been appreciated symptoms in variance’s trend: the
sample is not so long, and the variance doesn’t have enough time to demonstrate itself.
Finally, it is not possible to transform the series in logarithms, even though there are some
negative values in two profitability’s series  (in 1993, in Catalan and Spanish
manufacturing).

4.- METHODOLOGY
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Although the disposable information is referred to a short time period (1983-1995),
the availability of data for five countries allows us to surpass the shortness of the sample.
Thus, it has been considered a pool of data of 60 observations, which has allowed us to
apply panel data techniques.

These techniques present the advantage of considering, in the econometric
regressions, an individual specific component, by through it is possible to control the
unobservable characteristics of each one of the analysed countries. Thus, every country
can be treated in the conjunct according its own peculiarities (in this case, institutional and
economical). The panel data techniques allow us to contrast some hypothesis of structural
homogeneity between the different countries (samples), which integrate the global
sample. This possibility is make concrete by the equality contrasts of the different
estimated parameters of every country.

It has been proceed, therefore, to specify an initial model considering multiplicative
dummies variables. Being i the number of countries (i=1,...,m, with m=5), j the number of
exogenous variables (j=1,...,J, with J=5) and t the number of periods (t=1,...,T, with T=12),
it is obtained that 30 [m x (J+1) = (5 x (5+1) = 30] is the initial number of parameters to
estimate, being the total number of observations 60 [m x T = 5 x 12 = 60: the periods are 12,
more specially as the variables have been expressed in differences and it has been lost an
observation]. Thus, the initial model to specify is:
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In where Jj-Q is the parameter which measures the influence of the variable -Qt in
the profitability of the country i, and so consecutively. Finally, Di is a dummy variable,
which is defined as follows:

Di  = 1 if the considered country is i (i=j)
Di  = 0 if the considered country isn’t i (i≠j)

The different models have been estimated by Ordinary Least Squares (programme,
SPSS, version 7.5; PC, Pentium II, 300 Mhz and memory, 128 Mb of RAM memory).

5.- DESCRIPTIÓN  AND  RESULTS  ANALYSIS

It has been estimated the Model 1 from the starting expression, considering that
there is an independent term (constant) for every country:
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Model  1

The results of this first estimation have been described en the Squares 1 and 2. As it
can be observed, the value of Durbin-Watson statistic is near from the value 2 (2,362),
which guarantees the consistence of the estimations (and also the non-existence of auto-
correlation in the perturbations terms). Moreover, the value of F statistic is also
satisfactory (F*=7,486), higher than the value provided by the correspondent table (F de
(30,30) = 1,84).

Observing the t-Student statistic values of the independent terms of each country,
there’s no one of them significant (higher than the value 2); it could be suggested another
model without these constant terms. Thus, it has been estimated the Model 2, according to
the following expression:
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Model  2

The results of the estimation of this second model are provided in the Squares 3 and 4. It
is possible to establish a first hypothesis contrast, more specially as the results obtained of
this second estimation (Model 2) are similar than the results supplied by the first
estimation (Model 1).

5.1.- Test  of  non-existence  of  independent  terms

In the null hypothesis (H0) is stated the equality of the independent terms of the
five European countries, which would be equal to zero (Model 2). The alternative
hypothesis (H1) implies the non-acceptation of the null one (Model 1).

H0 :  T1 =T2 =T3 =T4 =T5 = 0   Ô    Model 2
H1 :  No H0    Ô   Model 1

Being 60 the number of observations (n=60), k the number of parameters of the
Model 1 (k=30) and r the number of restrictions (r=5), the statistic F* stated is:
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expression in which SQE0  denotes the Model 1 sum of quadrate errors (null hypothesis)
and SQE1 the same referred to the Model 2 (alternative hypothesis). Comparing the
obtained value with an F (5,30), which takes (according to the tables) the value 2’53, and
being F* < F (5,30), it is, 0’9982 < 2’53, it can not be rejected the null hypothesis (the best
model would be Model 2).

Analysing the results of this Model 2 it is also observed that there’s no t-Student
statistic value higher than 2 for the variable industrial prices. It can be considered, in this
way, if it is significant the influence of these prices over the different European
manufacturing profitabilities considered. Thus, it has been defined successively the Model
3, which supposes the la non-relevance of the parameters linked to the industrial prices
before mentioned (this new model has 20 parameters to estimate: when eliminating 5, the
degrees of freedom augment). The expression of this third model would be:

Model  3

and its results appear in Squares 5 and 6. Being the descriptive statistics so similar, it can
be stated a second test of hypothesis.

5.2.- Test  of  neutrality  of  the  industrial  price  index

In this second test it is considered in the null hypothesis (H0) the nullity of all the
parameters of the explicative variable industrial prices (Model 3). The alternative
hypothesis (H1) implies the non-acceptation of the null one (Model 2).

H0 :  J1-P = J2-P = J3-P = J4-P = J5-P = 0   Ô   Model 3
H1 :  No H0    Ô   Model 2

Being 60 the number of observations (n=60), k the number of parameters of the
Model 2 (k=20) and r the number of restrictions (r=5), the statistic F* stated is:
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This value has to be compared with an F (5,40), which takes (according to the tables) the
value 2’45. Thus, being F*< F (5,40), it is 1’7817< 2’45, the null hypothesis can not be
rejected. So, there is neutrality, no influence, of the industrial prices over the profitability,
and it is accepted the Model 3 as a better model than the Model 2.
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In the Model 3 it is observed that from the estimated parameters for the explicative
variable raw material prices there is only one (the German one) which is significant. Thus,
it could be stated another test, considering a new model, Model 4, which eliminates the
variable raw material prices for all the countries, with the exception of the German
manufacturing. The expression of this fourth model would be:

Model  4

and its results appear in Squares 7 and 8. Being the descriptive statistics so similar, it can
be stated a third test of hypothesis.

5.3.- Test of significance of the raw material prices only for the German
manufacturing

In the third test the null hypothesis (H0) considers the nullity of the parameters for
the explicative variable raw material price’s index for Catalonia, rest of Spain, France and
Italy (Model 4). The alternative hypothesis (H1) is reserved for the opposite case (Model
3).

H0 :  J1-M = J2-M = J4-M = J5-M = 0   Ô   Model 4
H1 :  No H0    Ô   Model 3

Being 60 the number of observations (n=60), k the number of parameters of the
Model 3 (k=16) and r the number of restrictions (r=4), the statistic F* stated is:
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This value has to be compared with an F (4,44), which takes (according to the tables) the
value 2’58. Thus, being F*< F (4,44), it is 1’9961< 2’58, the null hypothesis can not be
rejected. The Model 4 is better than the Model 3.

Observing the results of this fourth Model, the explicative variable exchange rate
for the German manufacturing presents a parameter (and a t-Student statistic) quasi null.
It could be considered another hypothesis, in which this variable was not outstanding to
explain the German manufacturing profitability.  Thus, it can be formulated another
model, excluding the exchange rate only in the German industry. The expression of this
fifth model would be:

Model 5

and its results appear in Squares 9 and 10. Being the descriptive statistics so similar, it can
be stated a fourth test of hypothesis.

5.4.- Test of no significance of the exchange rate only in the German
manufacturing

In this fourth test the null hypothesis (H0) means the no significance of the
parameter estimated for the German exchange rate (over the German profitability),
whereas the alternative hypothesis (H1) implies the opposite case:

H0 :  J3E = 0   Ô   Model 5
H1 :  J3E ≠ 0   Ô   Model 4

in this case, being a test in which there is only one parameter, for choosing the correct
hypothesis it is enough with the information provided by the statistic t-Student. Thus, it is
correct to eliminate this explicative variable, attending to its value lower than the value
1’96, and the better model is Model 5.

Looking at the results provided by the Model 5, it is possible to appreciate a
positive relationship of the index of industrial production on the diverse profitabilities. It
is reasonable to accept as significant the Italian and French parameters, so close to the
critical t-Student value of 1’96, accepted at a level of 10% and 8,4% respectively. Moreover,
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it could be possible to consider in this fifth model if the parameters estimated for the
Catalan and the Spanish manufacturing are so different compared with the other
European manufacturing industries. The estimated Betas for the explicative variable
industrial production are 0’40 in Catalonia and 0’42 in the rest of Spain, in front of the
estimated Betas of Germany, France and Italy (0’27, 0’21 and 0’22 respectively).

The GDP evolution could suggest this possibility, and the subjacent reason would
be a higher pro-cyclical behaviour. Thus, in the expansive periods the Catalan and the
Spanish GDP have a higher growth than the other European countries, whereas the
recessive periods are used to be more intense in Catalonia and Spain (with a lower
growth, or a negative growth, as it happened in 1993).

But it was in 1986 when Catalan and Spanish economies joined the Economic
European Community. In this way, from more than ten years ago their enterprises are
used to compete in the European markets, so it is possible to consider than it has succeed
a convergence with the European companies (in behaviour, technology, etc.). Thus, it is
possible to state the next question: the Catalan and the Spanish enterprises, in terms of
industrial production, are closer or not from the European companies?

In this sense, it could be formulated a sixth model, in which the influence of
industrial production over the respective manufacturing profitabilities would be the same
for the five considered countries. The Model 6 has eleven parameters to estimate, in front
of fifteen parameters, which were estimated in the Model 5. The expression of this sixth
model would be:
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Model 6

and its results appear in Squares 11 and 12. Being the descriptive statistics so similar, it
can be stated a fifth test of hypothesis.

5.5.- Test of homogeneity of the European industrial production

In this fifth test the null hypothesis (H0) implies the equality of all the considered
parameters, referred to the respective index of industrial production.  The alternative
hypothesis (H1) supposes the acceptance of significant differences in the parameters
mentioned before:

H0 : J1-Q = J2-Q = J3-Q = J4-Q = J5-Q = J-Q Ô   Model 6
H1 : No H0    Ô   Model 5

Being 60 the number of observations (n=60), k the number of parameters of the
Model 5 (k=11) and r the number of restrictions (r=4), the statistic F* stated is:
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This value has to be compared with an F (4,49), which takes (according to the tables) the
value 2’45. Thus, being F*<F (4,49), it is 1’15 < 2’45, the null hypothesis can not be rejected.
It can be said that Model 6 provides better estimations than Model 5.

Observing the results supplied by Model 6, it is observed that the parameter which
reflects the impact of the interest rate on the profitability in Catalonia is quite higher that
the respective parameter estimated for the manufacturing industry of the rest of Spain: it
is quasi the double. This two different values seem to confirm the hypothesis denoted by
Trigo (1991), in the sense that the restrictive monetary policy of the Spanish minister
Carlos Solchaga (high interest rates), executed in the period 1988-1993, would have had an
unequal negative economic impact (non homogeneous) in the diverse economic areas of
the Spanish state. Thus, it seems interesting to test this new suposition, and it has been
defined another model, Model 7, in which would be reflected this double negative impact
of the interest rate in the Catalan manufacturing. The expression of this seventh model
would be:
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Model 7

and its results appear in Squares 13 and 14. Being the descriptive statistics so similar, it
can be stated a sixth test of hypothesis.

5.6.- Test of double impact of the interest rate in the Catalan manufacturing
(than in the rest of Spain’s one)

In this sixth test, the null hypothesis (H0) reflects than the Catalan parameter
(which measures the impact of the interest rate on the its profitability) duplicates the
Spanish one.  (Model 7). The alternative hypothesis (H1) is reserved for another values
(Model 6).

H0 :  J1I = 2J2I    Ô   Model 7
H1 :  No H0    Ô   Model 6

Being 60 the number of observations 60 (n=60), k the number of parameters of the
Model 6 (k=11) and r the number of restrictions (r=1), the statistic F* stated is:

This value has to be compared with an F (1,50), which takes (according to the tables) the
value 4’038. Thus, being F*< F (1,50, it is 0’015< 4’038, the null hypothesis can not be
rejected. It is accepted, in this way, that Model 7 provides better results than Model 6, and
Trigo’s arguments (1991) are acepted as they were formulated.

Finally, it is observed that in the results provided by the Model 7 it is also checked
a double impact in the Catalan estimated parameter in front of the Spanish one, now in
terms of exchange rate. Another time, it is possible to test another Trigo’s hypothesis,
which would be the next: the restrictive monetary policy, with high interest rate in the
period 1988-1993 (which caused enormous foreign capital inflows, which were used to
finance the successive budget deficits: an expansive fiscal policy!), also implied an
important peseta’s appreciation. This appreciation, maintained during these long five
years, would have affected in a different way the profitabilities of the two Hispanic
manufacturing considered. According to Trigo (1991), the Catalan industry would have
been much more damaged, because of its leadership in the Spanish exports. Catalan
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exports, which represented the 20% of total Spanish exports in 1985, have had an
important growth with the entrance in the Economic European Community (1986), rising
to a 28% in 1995.

Thus, it seems interesting to proceed testing this last hypothesis, and for this reason
it has been proposed the estimation of another model. Model 8, therefore, reflects this
double impact in the parameter of Catalan explicative variable exchange rate. The
expression of this last model would be:

Model 8

and its results appear in Squares 15 and 16. Being the descriptive statistics so similar, it
can be stated a last test of hypothesis.

5.7.- Test of double impact of the exchange rate in the Catalan manufacturing
(than in the rest of Spain’s one)

In this seventh and last test, the null hypothesis (H0) reflects that the Catalan
parameter of the explicative variable exchange rate is the double than the Spanish one
(Model 8). The alternative hypothesis (H1) is reserved for another values (Model 7).

H0 :  J1E = 2J2E    Ô   Model 8
H1 :  No H0    Ô   Model 7

Being 60 the number of observations (n=60), k the number of parameters of the
Model 7 (k=11) and r the number of restrictions (r=1), the statistic F* stated is:
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This value has to be compared with an F (1’49), which takes (according to the tables), the
value 4’0343. Thus, being F*< F (1’49), it is 0’1206< 4’0343, the null hypothesis can not be
rejected. It is accepted, therefore, that Model 8 is the best of the models stated, being
confirmed Trigo’s suggestions referred to the different impact also in terms of the
exchange rate.

6.- VALIDATION AND FINAL MODEL DIAGNOSTIC

Model 8 is globally explicative (F* = 22’242). Its predictive capacity is also quite
good (R2 = 0’797). Individually, all the estimated parameters present statistics t-Student
higher than 2. Moreover, Durbin-Watson statistic is 1’873, closer to 2. There’s no auto-
correlation between model’s residues. It is also Box-Pierce test, being the objective of this
test to demonstrate that model’s residues are white noise. Being 60 the number of
observations (N=60), 16 the number of residues (m=16) and now r the autocorrelation’s
coefficient of k order, the calculated values are presented in the correlograms.

The Box-Pierce statistic has to be compared with a _2 distribution with 16 degrees
of freedom, with takes the value 26’296. Being the value of the statistic Q of Box-Pierce so
much lower than the value supplied by the tables, 26’296 (Q=1’075), it can not be rejected
the null hypothesis. Finally, there are detailed the expression used to calculate the
statistics mentioned above, and also the expression for to evaluate the residual auto-
correlation coefficient.
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7.- CONCLUSIONS

7.1.- Neutrality of industrial prices and significance of the raw materials prices
only for the German manufacturing

In tests 5.2 and 5.3 it has been proved the neutrality of the industrial prices over the
respective manufacturing profitabilities (without exception). There is some recent
literature in which this fact was argued, as Trigo did (1991): the benefits of the enterprises,
recovered in the years 1994-95, did not have any relationship with the Spanish inflation in
that period. The same neutrality has been observed in the other European manufacturing
industries considered.

The significance of the raw material prices obtained only in the German
manufacturing (when that index’s prices increases 1 point, the German manufacturing
profitability rises 0.065 points), can be justified as follows: Germany is the unique
European country which is self-sufficient, in terms of the raw materials that are used in
the manufacturing industries (specially mineral materials). This would be the cause by the
way an increase of those materials would affect (positively) only the German’s
manufacturing profitability.

7.2.- Homogeneity of the European industrial production

In test 5.5 it has been proved the homogeneity (equality of response or sensibility)
of the industrial production over the profitability in an European scale. Model 8 suggests
that for every point of increase of the industrial production index, the acceleration of
profitability would be of 0.318 points (positive relationship). What is important is that it
has been established a resemblance for all the European considered manufacturing. Thus,
the differences observed in Model 5 (that would suggest a higher pro-cyclical behaviour
of Catalan and Spanish manufacturing industries: Genescà & Salas, 1995; J. Pons, 1995),
are not so important for to reject homogeneity’s hypothesis. Since 1986 the European
integration would have been approaching the behaviour of the enterprises in the five
European considered countries.
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7.3.- Unequal impact of the Spanish monetary policy

In test 5.6 it has been observed that interest rate affects in a different way Catalan
and Spanish manufacturing’s profitability. Specifically, the Catalan estimated parameter
twices the Spanish one (being the statistics t-Student clearly significance). Its
interpretation implies that if the interest rate increases one point, the deceleration in the
Catalan profitability is –0.822 points and in the rest of Spain’s one is –0.411.

Both negative marks allow to quantify J. Muns’ intuitions, in the sense that
maintaining the Spanish real interest rates so high (about 10%: in 1992 inflation fell down
under 5% but nominal interest rate was maintained over 15%!) was a suicidal monetary
policy for the enterprises profitability. Thus, there are some authors in the Spanish recent
literature suggesting the existence of a clear crowding out effect: private investment and
exports would be crowded by public expense in the period 1988-1993 (A. Zabalza, 1995;
Gonzalez Paramo et al., 1997).

Moreover, it is also validated another Trigo’s intuition (1991), when he admonished
about minister Solchaga’s restrictive monetary policy (which was executed together with
an expansive fiscal policy). To sum up, this peculiar economic policy generated those
higher interest rates, which specially damaged the Catalan industry. The industrial
structure of Catalonia is quite different from the rest of Spain: little-medium familiar and
exporting manufacturing enterprises (which finances itself by credit account in the private
banks), in front of the rest of Spain’s big public industrial enterprise (which can catch
cheaper loans because of its bigger dimension). But this double impact has also a positive
aspect for Catalan manufacturing: when interest rate fell down in 1994, the benefits of this
lower price of money were clearly higher in Catalonia.

Estimated parameters of other European manufacturing industries present also this
negative relationship between interest rate and profitability. It is the German one which is
less affected in front of variations of its price of money: moreover, it seems that those
variations doesn’t affect seriously German profitability. As we will see also with the
exchange rate, German competitiveness has been based in constant innovation, growth in
productivity and continous reductions in production’s cost. Thus, its profitability can
absorb an increase of the interest rate, without impacts in the Profit and Loss accounts (as
Bundesbank increased German interest rate from 5% to 8% between 1990 and 1992,
because of the way in which was done German monetary and economic unification).

French Central Bank increased its interest rate as Bundesbank did, for to impede
capital flows to Germany (in terms of French inflation it wasn’t necessary, when in
Germany the quickly monetary unification caused a considerable growth in inflation,
from 1,5% in 1990 to 5% in 1992, and Bundesbank had to rise German price of money).
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This parity in interest rates, according to Maastricht orthodoxy, revealed the French
sacrifice for the European monetary union: as Model 8 shows, the French estimated
parameter for the explicative variable interest rate is five times higher than the German
one.

7.4.- Unequal impact of the exchange rate appreciation in Spain

Test 5.7 establishes that it is not possible to reject the null hypothesis, which
supposed the double impact of the exchange rate in Catalan and Spanish manufacturing
profitabilities. Its interpretation implies that for every peseta of appreciation in front of the
US $, the deceleration of Catalan profitability is –0.075 points, whereas in Spanish
profitability is –0.037 points. And for every peseta of depreciation in front of the US $ the
acceleration of the profitabilities is, respectively, 0.075 and 0.037 points.

Both negative parameters allow to quantify J. Muns’ intuitions, in the sense that the
artificial appreciation of the peseta (when Spanish inflation in the period 1988-1993 were
three times higher than OECD inflation average) damaged the Balance Sheet and the
Profit and Loss Accounts of all Spanish enterprises. The high interest rate implied an
immense inflow of capitals, which were used to finance de successive budget deficit (in
terms of debt related to GDP, the ratio grew from 40% in 1988 to 65% in 1993). The
exchange rate was considered as a subordinated variable, considering that in 1993 the
currency’s turmoil’s provocated a 30% peseta’s depreciation.

Moreover, being Catalan economy so much opened than the rest of Spain’s one, it is
logical to consider a differential effect of the currency’s appreciation. Catalan exports,
which represented the 20% of total Spanish exports in 1985, have had an important
growth with the entrance in the Economic European Community (1986), rising to a 28% in
1995. Thus, it is also validated another Trigo’s intuition (1991), when he admonished
about minister Solchaga’s currency’s policy, which would have affected specially the
Catalan industry. But this double impact has also a positive impact for Catalan
manufacturing: with the depreciation mentioned before, the benefits were clearly higher
in Catalonia. In 1997 the Net Assets Operating Profitability achieved an historical
maximum: 18%, when in 1993 it was negative (it is always expressed in terms of the
Assets, which generated the mentioned profitability).

Estimated parameters of other European manufacturing show that in the German
industry the evolution of the exchange rate doesn’t affect German profitability. As it was
mentioned before, again this profitability seems protected in front of an appreciation of
the Deutsche Mark. It is important to notice that, since 1945, the German currency has
been appreciating itself in front all other European currencies, and the German trade
balance has been traditionally positive (with few exceptions). The exchange rate is not a
significant explicative variable of German profitability.

Otherwise, French sensibility in front of the exchange rate is quite high: the
estimated parameter is the highest of all the European considered manufacturing.
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Moreover, the parity FF-DEM didn’t change during this period, but French economy had
to pay an important price for it. The economic recession of 1992-1993 was considerably
aggravated because of the FF appreciation (only the Italian exports to France crowded 1%
of French GDP in 1994 and 1995!). France, at it has been said, has paid an important part
of the monetary union costs.

SQUARE 1 – DESCRIPTIVE STATISTICS OF MODEL 1

QSE R2 D-W F*
41.718 0,882 2,362 7,486

SQUARE 2 – ESTIMATED PARAMETERS OF MODEL 1

Dependent Variable: ∆∆Profitability
Variables Estimated paramet. Standard deviation t

CONSTANT Cat 0,787 3,556 0,221
CONSTANT Spa 1,136 3,958 0,287
CONSTANT Ger 0,419 4,386 0,095
CONSTANT Fra -5,054 3,742 -1,351
CONSTANT Ita -6,771 3,892 -1,740

∆∆Q Cat 0,463 0,096 4,839
∆∆Q Spa 0,299 0,115 2,600
∆∆Q Ger 0,263 0,076 3,478
∆∆Q Fra 0,260 0,179 1,451
∆∆Q Ita 0,225 0,214 1,051
∆∆P Cat -0,221 0,153 -1,442
∆∆P Spa 0,195 0,156 1,248
∆∆P Ger 0,060 0,265 0,230
∆∆P Fra -0,239 0,160 -1,493
∆∆P Ita -0,103 0,254 -0,407

∆∆M Cat -0,042 0,033 -1,291
∆∆M Spa 0,066 0,033 2,004
∆∆M Ger 0,062 0,051 1,213
∆∆M Fra 0,082 0,040 2,059
∆∆M Ita 0,015 0,050 0,306
I Cat -0,964 0,173 -5,570
I Spa -0,354 0,171 -2,067
I Ger -0,207 0,408 -0,506
I Fra -0,495 0,339 -1,461
I Ita -0,038 0,228 -0,168

E Cat 0,089 0,023 3,845
E Spa 0,016 0,025 0,668
E Ger -0,091 1,104 -0,083
E Fra 1,495 0,393 3,801
E Ita 0,005 0,002 2,228
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SQUARE 3 – DESCRIPTIVE STATISTICS OF MODEL 2

QSE R2 D-W F*
48.659 0,863 2,151 8,786

SQUARE 4 – ESTIMATED PARAMETERS OF MODEL 2

Dependent Variable: ∆∆Profitability
Variables Estimated paramet. Standard deviation t

∆∆Q Cat 0,461 0,095 4,841
∆∆Q Spa 0,294 0,114 2,584
∆∆Q Ger 0,264 0,075 3,507
∆∆Q Fra 0,175 0,168 1,042
∆∆Q Ita 0,258 0,214 1,206
∆∆P Cat -0,232 0,144 -1,606
∆∆P Spa 0,171 0,133 1,292
∆∆P Ger 0,052 0,248 0,210
∆∆P Fra -0,091 0,117 -0,784
∆∆P Ita 0,026 0,243 0,107

∆∆M Cat -0,040 0,032 -1,282
∆∆M Spa 0,068 0,032 2,153
∆∆M Ger 0,066 0,025 2,658
∆∆M Fra 0,046 0,030 1,555
∆∆M Ita -0,013 0,048 -0,283
I Cat -0,937 0,121 -7,721
I Spa -0,317 0,114 -2,782
I Ger -0,170 0,143 -1,191
I Fra -0,843 0,220 -3,832
I Ita -0,333 0,153 -2,181

E Cat 0,092 0,015 6,078
E Spa 0,022 0,014 1,633
E Ger 0,004 0,465 0,009
E Fra 1,182 0,318 3,718
E Ita 0,002 0,002 1,436
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SQUARE 5 – DESCRIPTIVE STATISTICS OF MODEL 3

QSE R2 D-W F*
55.496 0,843 2,141 10,759

SQUARE 6 – ESTIMATED PARAMETERS OF MODEL 3

Dependent Variable:  ∆∆Profitability
Variables Estimated paramet. Standard deviation t

∆∆Q Cat 0,443 0,094 4,689
∆∆Q Spa 0,302 0,114 2,652
∆∆Q Ger 0,270 0,069 3,898
∆∆Q Fra 0,097 0,136 0,720
∆∆Q Ita 0,272 0,165 1,652
∆∆M Cat -0,024 0,030 -0,800
∆∆M Spa 0,055 0,030 1,845
∆∆M Ger 0,066 0,025 2,659
∆∆M Fra 0,050 0,029 1,742
∆∆M Ita -0,016 0,039 -0,427
I Cat -0,852 0,109 -7,808
I Spa -0,366 0,108 -3,404
I Ger -0,159 0,133 -1,198
I Fra -0,799 0,212 -3,761
I Ita -0,338 0,146 -2,308

E Cat 0,075 0,011 7,019
E Spa 0,033 0,011 2,978
E Ger -0,003 0,464 -0,007
E Fra 1,105 0,302 3,659
E Ita 0,002 0,001 2,090
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SQUARE 7 – DESCRIPTIVE STATISTICS OF MODEL 4

QSE R2 D-W F*
65.567 0,815 1,994 12,099

SQUARE 8 – ESTIMATED PARAMETERS OF MODEL 4

Dependent Variable:  ∆∆profitability
Variables Estimated paramet. Standard deviation t

∆∆Q Cat 0,400 0,081 4,942
∆∆Q Spa 0,422 0,097 4,362
∆∆Q Ger 0,270 0,072 3,761
∆∆Q Fra 0,214 0,123 1,745
∆∆Q Ita 0,220 0,115 1,919

∆∆M Ale 0,066 0,026 2,566
I Cat -0,822 0,106 -7,730
I Spa -0,388 0,111 -3,508
I Ger -0,159 0,138 -1,156
I Fra -0,896 0,213 -4,214
I Ita -0,326 0,149 -2,188

E Cat 0,073 0,011 6,815
E Spa 0,034 0,012 3,015
E Ger -0,003 0,481 -0,007
E Fra 1,233 0,304 4,061
E Ita 0,002 0,001 1,986
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SQUARE 9 – DESCRIPTIVE STATISTICS OF MODEL 5

QSE R2 D-W F*
65.567 0,815 1,994 13,198

SQUARE 10 – ESTIMATED PARAMETERS OF MODEL 5

Dependent Variable:  ∆∆Profitability
Variables Estimated paramet. Standard deviation t

∆∆Q Cat 0,400 0,080 4,998
∆∆Q Spa 0,422 0,096 4,412
∆∆Q Ger 0,270 0,069 3,934
∆∆Q Fra 0,214 0,121 1,765
∆∆Q Ita 0,220 0,113 1,941

∆∆M Ger 0,066 0,024 2,743
I Cat -0,822 0,105 -7,818
I Spa -0,388 0,109 -3,547
I Ger -0,160 0,059 -2,697
I Fra -0,896 0,210 -4,262
I Ita -0,326 0,147 -2,213

E Cat 0,073 0,011 6,892
E Spa 0,034 0,011 3,049
E Fra 1,233 0,300 4,107
E Ita 0,002 0,001 2,009
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SQUARE 11 – DESCRIPTIVE STATISTICS OF MODEL 6

QSE R2 D-W F*
71.687 0,798 1,876 17,544

SQUARE 12 – ESTIMATED PARAMETERS OF MODEL 6

Dependent Variable:  ∆∆Profitability
Variables Estimated paramet. Standard deviation t

∆∆Q 0,317 0,040 7,896
∆∆M Ger 0,065 0,024 2,698

I Cat -0,816 0,105 -7,751
I Spa -0,422 0,106 -3,984
I Ger -0,178 0,055 -3,226
I Fra -0,851 0,205 -4,159
I Ita -0,284 0,140 -2,026

E Cat 0,074 0,011 7,079
E Spa 0,039 0,011 3,721
E Fra 1,152 0,287 4,015
E Ita 0,002 0,001 1,788
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SQUARE 13 – DESCRIPTIVE STATISTICS OF MODEL 7

QSE R2 D-W F*
71.709 0,797 1,87 19,685

SQUARE 14 – ESTIMATED PARÁMETERS OF MODEL 7

Dependent Variable:  ∆∆Profitability
Variables Estimated paramet. Standard deviation t

∆∆Q 0,317 0,039 8,051
∆∆M Ger 0,065 0,024 2,724

I Cat -0,822 0,094 -8,744
I Spa -0,411 0,047 -8,814
I Ger -0,179 0,055 -3,265
I Fra -0,851 0,203 -4,200
I Ita -0,284 0,139 -2,045

E Cat 0,075 0,009 7,931
E Spa 0,038 0,005 7,299
E Fra 1,152 0,284 4,054
E Ita 0,002 0,001 1,804
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SQUARE 15 – DESCRIPTIVE STATISTICS OF MODEL 8

QSE R2 D-W F*
71.882 0,797 1,873 22,242

SQUARE 16 – ESTIMATED PARÁMETERS OF MODEL 8

Dependent Variable:  ∆∆Profitability
Variables Estimated paramet. Estándar deviation t

∆∆Q 0,318 0,039 8,139
∆∆M Ger 0,065 0,024 2,747

I Cat -0,822 0,092 -8,935
I Spa -0,411 0,046 -8,891
I Ger -0,179 0,054 -3,297
I Fra -0,850 0,201 -4,236
I Ita -0,284 0,138 -2,061

E Cat 0,075 0,010 7,570
E Spa 0,037 0,005 8,103
E Fra 1,151 0,282 4,088
E Ita 0,002 0,001 1,817
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ANNEX 1

LABOUR  UNITY  COST =
= Staff Costs / Added Value

GROSS  OPERATING  MARGIN =
= (Added Value – Staff Costs) / Added Value =
= 1- Labour Unity Cost

PRODUCTIVITY  OF  CAPITAL = RETURN  ON  ASSETS =
= Added Value / Net Operating Assets

GROSS  OPERATING  PROFITABILITY  /  NET  OPERATING ASSETS =
= Gross Margin x Return on Assets =
= (Gross Operating Margin / Added Value) x (Added Value / Net Operating Assets) =

=  Gross Operating Margin /  Net Operating Assets

*Net Operating Assets = Fixed Assets (Lands, Buildings, Machinery) + Stocks + Debtors –
Cumulated Depreciation.

DEPRECIATION =
= Depreciation / Net Operating Assets

NET  OPERATING  ASSETS  PROFITABILITY =

= Gross Operating Profitability - Depreciation =
=  (Gross Operating Margin / Net Operating Assets) -
- (Depreciation / Net Operating Assets) =



31

= Net Operating Margin /  Net Operating Assets

Source: Genescà & Salas (1995).
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