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ABSTRACT

The Effects of European Economic and Monetary Union
 on Wage Behaviour*

This paper evaluates the possible consequences of the forthcoming European and Monetary
Union on wage behaviour. It will be shown that EMU does not influence wage policy directly,
but rather indirectly through its implications on other areas of economic policy, predominantly
on monetary policy. Consequently, EMU will put increasing pressure on using wage policy
as a flexible adjustment variable, since other adjustment mechanisms shall cease to exist.
Six European countries were analysed empirically, which showed that in the past, southern
European countries conducted a much more expansive wage policy than northern European
countries. However, this competitive disadvantage of the southern countries was more than
compensated by exchange rate developments. What will happen when EMU has come into
effect? Either fewer devaluation possibilities within EMU will lead to a shift in competitive
positions in favour of the northern countries, or a change in wage behaviour will be
observed. The descriptive analysis shows that, on the eve of EMU,  wage policy has become
more moderate. This trend could be accelerated by the arrival of EMU. The econometric
analysis provides an argument for this: the stability of exchange rates have been proven to
have a dampening effect on wage increases in the past, particularly in southern European
countries. Whether the extent of these effects will be sufficient to prevent a shift in relative
competitive positions, however, remains to be seen.
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Non-technical summary

The aim of this paper is to evaluate the possible consequences of the forthcoming European
and Monetary Union on wage behaviour. The focus is on the outcome of wage negotiations
rather than on the process of wage determination. It was shown that EMU does not influence
wage policy directly, but rather indirectly through its implications on other areas of economic
policy, predominantly on monetary policy. Indeed, as a consequence of EMU, economic po-
licy will be increasingly conducted at the European level. The loss of national adjustment
variables, such as the exchange rate or the interest rate, will result in an increased need for
alternative flexible mechanisms to correct possible asymmetric shocks between EMU coun-
tries. Therefore, given that other adjustment mechanisms such as an extended system of fiscal
transfers or enhanced labour mobility seem somewhat unrealistic in the specific case of the
EU, pressure on wage policy towards greater flexibility, particularly regarding productivity
developments, is expected to increase under EMU.

For the purpose of the empirical analysis, six European countries which will be part of EMU
in the first round were selected for detailed analysis with respect to their wage behaviour :
Germany, the Netherlands, France, Italy, Spain and Portugal. The aim was to deduce from an
analysis of past performance indications of a possible future wage behaviour when EMU has
come into effect. A descriptive analysis was complemented with an econometric analysis.
Firstly, the position of wage policy and its consequences over the last thirty years were
analysed by observing unit labour costs for the six countries chosen, which measure the
relationship between wages and productivity. It was shown that in the past, southern
European countries conducted a much more expansive wage policy than northern European
countries, since wages increased at a faster rate than productivity to a larger extent than in
northern European countries. However, this disadvantage of the southern European countries
in terms of international competitiveness turned out to be more than compensated by
exchange rate developments : Due to a continuous devaluation of the southern European
currencies over the period studied, the southern countries were able to maintain their
international competitive position at an EU-similar level. Conversely, the competitive
advantage of the northern European countries resulting from more moderate wage
developments with respect to productivity has been equalised by the relative appreciation of
their currencies.

This is why the empirical analysis also examined the question whether fewer devaluation
possibilities within EMU should lead to a favourable shift in the competitive positions of the
northern European countries, or whether the countries will adapt and change their wage
behaviour. It could be shown that a trend shift has already occurred in wage behaviour,
which, on the eve of EMU, has become more moderate. This trend could be accelerated by
EMU coming into effect. The econometric analysis provides an argument for this: The
stability of exchange rates has shown to have had a dampening effect on wage increases in
the past, particularly in the southern European countries. This suggests that the transition to
EMU, which implies de facto stable exchange rates within EMU member states, should lead
to a more moderate policy, especially in those countries which traditionally conducted an
expansive wage policy. EMU could bring about even stronger effects since the stability of
exchange rates is far more credible in a monetary union and can be integrated in the
expectations of economic agents in a more consequent way. Whether the extent of these
effects will be sufficient to prevent a shift in relative competitive positions, however, remains
to be seen.
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1. Introduction

Under the Maastricht Treaty, the member states of the European Community committed to
complete a European Economic and Monetary Union (EEMU) at the latest by 1st January
1999. From this date, a common currency is to be introduced in the European member states
participating in the European and Monetary Union. This common currency will be issued and
controlled by the European Central Bank (ECB). In other words, monetary and exchange rate
policy will be centralised at the European level. The implementation of EMU will radically
change the macro-political framework in which national economic policy operates by
imposing decisive restrictions of national autonomy with respect to economic policy, which
will be increasingly conducted jointly at the European level. Of course, wage policy will not
be directly affected by the introduction of a common currency in Europe. It will be decided
upon at the national level just as before. However, because the advent of EMU changes the
economic policy-making environment, it will also have an impact on wage behaviour.

The primary aim of this paper is to discuss the extent to which wage behaviour will be
affected by the forthcoming European and Monetary Union. The focus is on the outcome of
wage negotiations rather than on the process of wage determination (see Boockman 1999 for
a treatment of the latter issue). It will be seen that, from the point of view of wage policy, the
main consequences of EMU lie in the loss of national adjustment variables, such as the
exchange rate or the interest rate and in the resulting need for alternative flexible mechanisms
to correct possible asymmetric shocks between EMU countries. Wage policy as such potential
adjustment instrument is due to play an essential role. Another aim of this paper is to evaluate
whether wage policy in Europe is likely to prove to be sufficiently adaptable to the new EMU
environment, i.e. whether national policy-makers are likely to take the increased significance
of wage behaviour into account by demonstrating some kind of increased flexibility.

For the purpose of the empirical analysis, six European countries were selected for detailed
analysis with respect to their wage behaviour. The descriptive analysis is complemented with
an econometric analysis. The aim is to deduce from an analysis of past performance
indications of a possible future wage behaviour when EMU has come into effect. Firstly, the
position of wage policy and its consequences over the last thirty years is analysed by
observing unit labour costs for the six countries chosen. Exchange rate developments in the
past are given special attention, since the introduction of EMU removes exchange rate
variations within EMU countries. The econometric analysis complements the descriptive
analysis and evaluates the flexibility of wage behaviour over the period considering variables
such as productivity, unemployment or inflation and, of course, the exchange rate regime. In
particular, the question, whether periods of relative exchange rate stability have had an effect
on wage behaviour will be analysed, in which case one could conclude that the advent of
EMU should bring about a similar effect.

This paper is structured as follows. Following the introduction, section 2 explains the extent to which European Monetary
Union should have an impact on wage behaviour. A brief overview of possible wage scenarios and their consequences within
the framework of EMU will be given. In section 3, a descriptive analysis of past wage behaviour in six representative EMU
countries will be conducted, preceding the econometric analysis in section 4. Finally, the main conclusions will be drawn with
respect to the expected effects of EMU on wage behaviour, as well as to the possible consequences.

2. Consequences of EMU on the framework of wage determination

European Monetary Union does not directly affect the framework of wage formation, but
rather indirectly, through the fact that other areas of economic policy-making will lose
autonomy in a decisive way.
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• Monetary and exchange rate policies are mostly affected, which are transferred from the
national to the European level and therefore become an exogenous factor. This has two
relevant implications for wage policy:

 
 First, as stipulated in the Treaty, price stability becomes the primary objective of monetary
policy. Although wage policy is due to be further conducted at the national level even after
EMU has come into effect, its autonomy may be restricted by the policy of the European
Central Bank. Let us suppose for instance that one country conducts a very expansive wage
policy. This could lead to inflationary tendencies, which the ECB might wish to counteract
by raising the interest rate or applying a stringent monetary policy.
 
 Second, the implementation of the third stage of EMU implies that intra-european
exchange rates will be kept irrevocably fixed. In other words, due to EMU, member-states
lose the opportunity to make use of the exchange rate as an instrument to correct
macroeconomic disequilibria. In particular, they cannot devalue their own currency so as to
restore international price competitiveness. At this stage, it is worth noting that the use of
devaluation as an adjustment mechanism is questionable (Müller 1999a, 1999b). This is
because devaluating makes imports more expensive, which in turn induces price increases
(Dohse 1998, Matthes 1992). Consequently, real wages suffer losses, which could lead to
compensatory wage claims and eventually trigger off an upward wage-price-spiral. Over
time, this would wipe out the positive initial effect of devaluation on competitiveness. This
phenomenon seems to be confirmed by real empirical observation (De Grauwe 1994, EC
Commission 1991). However, whether they are effective in the middle run or not,
devaluations are used as an adjustment mechanism at least because of their ability to
influence the time path of the adjustment process. Without nominal devaluation, price and
wage rigidity firstly impede the required adjustment of the real exchange rate and the
consequential negative shock leads to an initial loss in production. A devaluation enables a
reduction in the initial production loss. On the other hand, as shown in the simulations of
the EC Commission-study (EC Commission 1991), the restoration of equilibrium needs
more time than without a nominal devaluation - prices and wages adapt after a while - and
is accompanied by more inflation. Devaluating represents a trade-off between faster
adjustment in the short-run and delayed adjustment in the middle-run (EC Commission
1991), but at least in the short run it seems to be a mechanism to avoid having to adjust
through wages and prices or some other more painful adjustment mechanism.

 
• The autonomy of fiscal policy is also restricted by EMU, though the restriction is far from

the same extent as that of monetary policy. Even after EMU has come into force, fiscal
policy will remain under the control of national governments. However, EMU does impose
fiscal constraints. Certainly, not EMU has created the necessity of having sound finances,
but with the required fiscal convergence criteria, EMU does impose clear upper limits for
fiscal deficits and indebtedness, as well as a precise point in time, at which EMU-
candidates have to fall below those upper limits. Given the initial fiscal situation of many
countries,  this puts fiscal policy under great pressure. As a result, national governments
lose some room for manoeuvre, at least in the consolidation phase, to use fiscal policy as
an instrument to boost economic activity. Again, one can discuss whether expanding fiscal
transfers to the economy is an appropriate way to boost the economy in a sustainable way,
but at least in the short run, it is an unquestionable way of relieving pressure on the
economy without having to rely on more painful adjustment mechanisms. Due to the
evoked fiscal constraints emerging with EMU, it may prove more difficult to use expansive
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fiscal policy in order, for instance, to compensate for the consequences of excessive wage
increases on the labour market.

 
 Since European Monetary Union brings about some further restrictions for national autonomy in economic policy-making,
other adjustment mechanisms have to be relied upon to compensate for possible asymmetric shocks or disequilibria between
EMU-countries. Referring to the theory of optimum currency area (Mundell 1961, Siebert 1997, De Grauwe 1994), there
remain principally three adjustment mechanisms in a monetary union :
 
• A system of fiscal transfers : Such a system, usual in most federal states, would help

restore the balance by providing unilateral transfers to regions affected by an asymmetric
shock. This option, however, does not seem very realistic in the context of the EU, since
the EU is a bundle of independent sovereign states, rather than a federation, who are
expected to show reluctance to this kind of financial solidarity (Eichengreen 1990, De
Grauwe 1994). As a matter of fact, the current size of the EU-budget (some 1.3% of EU-
GDP) is too insignificant to have an equalising effect (Büttner 1999), and in view of the
forthcoming enlargement of the EU by eastern European countries, which will weigh
heavily on the EU budget, the extension of fiscal transfers in a system similar to fiscal
equalisation between government and local authorities within a federal state does not seem
likely to happen.

 
• Labour mobility : Labour mobility could serve as an adjustment mechanism in the sense

that the unemployed of one region could move to a region where there is a labour demand
surplus. Legal provisions for labour mobility have already been created in the EU. In
practice, however, labour mobility is very low in the EU (Puhani 1999), e.g. in comparison
to labour mobility in the USA. Furthermore, it is unlikely to increase in a decisive way
under EMU, because the low mobility in the EU is essentially due to language and cultural
barriers, which will also continue to prevail in the middle-run. Moreover, this option of
using labour mobility as an adjustment mechanism would contradict one of the objectives
of the EU, which is to promote a balanced social and economic development in the whole
EU-area.

 
• Wage flexibility : Another way to adjust in the case of an asymmetric shock or dis-

equilibrium could be that wages in the affected region fall or do not rise as much as in the
better performing regions. This adjustment would help the region to improve its compe-
titive position. The question is now whether wage policy will prove flexible enough to play
the role of an adjustment instrument in the EMU zone.

 
 To summarise, transition to EMU implies a decisive restriction of national autonomy in economic policy-making and the loss
of adjustment mechanisms at the national level. Therefore, assuming that country-specific shocks might happen and given
that other adjustment mechanisms such as an extended system of fiscal transfers or enhanced labour mobility seem
somewhat unrealistic in the specific case of the EU, pressure on wages towards greater flexibility is expected to increase
under EMU. However, how the architects of wage policy react to this probable enhanced pressure is another question.
 
 In principle, they can adopt three types of wage policy. Let us now see what are the arguments
in favour of each of these scenarios in the case of EMU :
 
• Productivity-oriented wage policy : In this scenario, wage increases strictly follow the

increase in productivity. Such a policy aims at leaving unit labour costs unchanged.
 Proponents of this scenario highlight the fact that within a monetary union aberrant wage
developments, i.e. wage increases that do not take productivity developments into account,
would be immediately sanctioned in terms of unemployment (Lesch 1995, Sievert 1993). This
is because it is no longer possible within a monetary union to make use of monetary and
exchange rate policy - or to a lesser extent of fiscal policy - to compensate for exaggerated
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wage increases. In other words, EMU will make it impossible for wage policy to offload its
responsibility onto exchange rate or monetary policy. Therefore, increased international
competition is due to discipline wage policy and the transition to EMU should bring about a
change in the wage behaviour towards greater flexibility with regard to productivity
developments. This holds especially in countries which would traditionally devaluate their
currency in order to compensate for inflationary pressures coming from exaggerated wage
increases (Matthes 1992, Dohse 1998).
 
• Expansive wage policy : In this scenario, wages increase at a faster rate than

productivity. As a result, unit labour costs rise.
 One reason for such a scenario could lie in the new transparency of wage differences due to
EMU. Indeed, under EMU, all wages will be expressed in the same currency unit and
therefore, the remains of exchange rate illusion will disappear (Lesch 1995). As a result, the
poorer countries could be tempted to increase wages at a faster rate than economic
development would allow (Fröhlich 1997), so as to achieve upward wage harmonisation. The
rationale for such a scenario is not of an economic nature, but rather of a social or ethical one,
according to the principle “same wage for same job” (Dohse 1998). From an economic point
of view, such a policy would imply losses in terms of employment. An expansive wage policy
in the poorer countries would satisfy the richer countries, since such a policy diminishes the
competitive pressure coming from those low wage countries.
 
• Restrictive wage policy : In this scenario, wage increases are kept below the rate of

increase in productivity. As a result, unit labour costs decrease.
 Such a wage policy would aim at lowering unit labour costs in order to improve the
competitive position of a specific country. If some European countries adopt this policy, the
average wage level in Europe would get lower. The risk of such a policy is that partner
countries may retaliate and adopt the same restrictive policy as well. This would trigger off a
wage dumping process, which would result in an inefficient equilibrium with lower wages
where no country improves its competitive position (Bush 1996).
 
 In order to determine which of these scenarios is the most likely to happen within EMU, an empirical study of European wage
behaviour has been conducted. Since EMU has not yet come into effect, it is not possible to empirically evaluate its
consequences and one has to content oneself with examining the past in order to make predictions about the future.
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 3. EMU and wage behaviour : a descriptive analysis
 

 The following descriptive analysis of European wage behaviour relies mainly on the close
examination of developments in unit labour costs. Unit labour costs can be interpreted as an
indicator of the position of wage policy, since they measure the relationship between wages
and productivity. Indeed, when unit labour costs increase (decrease), it means that wages
increase faster (more slowly) than productivity and that wage policy is therefore expansive
(restrictive).  At this stage, the concept of unit labour costs has to be defined more accurately.
One can differentiate between nominal and real unit labour costs. Using the definitions of
Hardes (Hardes 1994) and Hübner (Hübner 1996) as well as of Eurostat, from which data has
been taken, unit labour costs can be defined as follows1 :
 

 Nominal unit labour costs =  
Nominal income from employment per person employed

Real GDP per person in work
 

 Real unit labour costs =  
Real income from employment per person employed

Real GDP per person in work
 
 Both nominal and real unit labour costs are an indicator of wage policy, but they highlight
different aspects of wage policy :
 
• An increase in nominal unit labour costs means ceteris paribus that production becomes

more expensive and that the competitive position deteriorates. Therefore, the development
of nominal unit labour costs provides information about the competitive implications2 of
wage policy. The mere analysis of nominal unit labour costs would not be enough,
because it masks the influence of price developments.

 
• Real unit labour costs give information about the distribution of labour income in relation

to capital income. When real unit labour costs increase (decrease), it means a shift in the
income distribution relationship in favour of workers (capital owners) (Hardes 1994,
Hübner 1996). Therefore, the development of real unit labour costs provides information
about the distributive implications of wage policy.

 
 For the purpose of the descriptive analysis as well as of the econometric analysis, the position
of six European countries will be specifically analysed for the period between 1960 and 1996.
The countries analysed were chosen to provide a representative picture of the countries which
will be part of EMU in the first round. Germany (G) and the Netherlands (NL) were chosen as
typical representatives of northern European countries, characterised by a high wage level and
a hard currency. At the other end, Spain (E) and Portugal (P) were chosen as typical
representatives of southern European countries, typically characterised by a low wage level
and a weaker currency. In addition, France (F), which can be seen as belonging to the group
of Northern European countries, was also chosen as well as Italy (I), which belongs to the
group of southern European countries. The position of the latter countries will turn out to be
in many respects rather intermediary. The groups defined above are used for the purpose of
presenting the analysis and should not be considered as an analysis hypothesis. However, it

                                                       
 1 The reason why the numerator refers to ”person employed” and not to ”person in work” like the denominator is
that data relating to the income of independent workers is not available. Such a definition implies that the latter
is supposed to be similar to the income of employees.
 2 In terms of price-competitiveness (qualitative aspects remaining unconsidered).
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may be interesting to examine whether the behaviour of a typical “northern EU country” can
be observed as opposed to a typical “southern EU country”.
 
 As far as nominal unit labour costs3 are concerned, there is a clear distinction between
Northern and Southern countries, as showed in the following two figures :
 

 Figure 1a: Nominal unit labour costs 1960 - 1996
Germany, France, Netherlands
 In national currency, 1960=100
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 Figure 1b: Nominal unit labour costs 1960 - 1996
Italy, Spain, Portugal

                                                       
3 See in Appendix A1 the graph showing the respective positions in terms of wage and productivity levels.
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 In national currency, 1960=100
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 Source : Eurostat
 
 As shown in the graphs above, nominal wages have increased in Europe (EU15) on average at
a faster rate than productivity since 1960, since nominal unit labour costs have been increased
nine-fold. Moreover, the northern countries experienced a slower wage expansion than the
European average, and above all slower than the southern countries4. Judging from these
graphs alone, one could conclude that:
• Southern countries have conducted a much more expansive wage policy than northern

countries.
• Southern countries should experience a disadvantage in international competition com-

pared to northern countries.
 
 This would be too rapid a conclusion, since:
• Nominal unit labour cost developments hide huge inflation differentials (see Appendix

A2). Therefore it is worth looking at the developments in real unit labour costs.
• Exchange rate developments also contribute to determining international price-competi-

tiveness.
 
 The following graphs shows the developments in real unit labour costs.
 
 
 
 
 
 

 Figure 2a: Real unit labour costs 1960 - 1996
Germany, France, Netherlands

 Consumer price deflator, 1960=100

                                                       
 4 Also within the groups, big differences can be observed : for instance, the final level of nominal unit labour
costs in France is more than twice as high as that in Germany. Identically, the expansion of nominal wages in
relation to productivity was much stronger in Portugal than in Spain and Italy.
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 Figure 2b: Real unit labour costs 1960 - 1996
Italy, Spain, Portugal

 Consumer price deflator, 1960=100
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 As far as real unit labour costs are concerned, there is no longer such a clear distinction between the northern and the
southern EU sample countries. This is because inflation was much higher in southern Europe than in the North over the
period studied. In addition, the graphs show a trend towards a reduction in real unit labour costs since the middle of the
seventies. This trend is particularly pronounced in the Netherlands, but also in Spain and Portugal, though this was partly a
reaction to an extraordinary increase in the preceding period. This indicates a tendency to move towards a more restrictive
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wage policy, since inflation is not systematically equalised through nominal wage increases. This statement holds all the
more since the inflation gap was reduced at the end of the period. It also means that capital owners improved there position
relative to workers in the second part of the period analysed. However, the price level affects the international competitive
position and even if wage policy does not fully match inflation, high-inflation southern countries should face a competitive
disadvantage as long as nominal wages increase faster than productivity, all other things – in particular the exchange rate -
being equal.
 
 This may not be the case if exchange rate developments compensate for the initial
disadvantage. The following graphs shows the development of the nominal effective
exchange rate. This exchange rate shows the development of the nominal exchange rate
position in relation to the main trading partners, and is defined as the external value of the
national currency in relation to the currencies of the main trading partners, where the bilateral
exchange rates are weighted with the respective export shares5.
 
 

 Figure 3a: Effective nominal exchange rate* 1960-1996
 Germany, France, Netherlands

 1960=100
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 ** Until 1994: former West Germany
 Source: Eurostat, own calculations

 

                                                       
 5 When the nominal effective exchange rate as defined here increases, it means that the currency is revalued.
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 Figure 3b: Effective nominal exchange rate* 1960-1996
 Italy, Spain, Portugal

 1960=100
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 * development of the external value of the national currency in relation to 19 industrialised countries
 and for EU 15 of the ECU in relation to 6 industrialised  non-EU-countries, export weighting.
 Source: Eurostat, own calculations

 
 These two graphs show very clearly that northern countries (Germany and the Netherlands)
revalued their currency over the period, whereas southern countries devalued. With a slight
devaluation, France’s position is comparable to that of Europe as the whole. This means that
northern countries are disadvantaged by the exchange rate developments in international
competition relative to southern countries. Exchange rate developments and unit labour costs
developments based on national currencies have turned out to have opposite effects on the
competitive position of the selected countries.
 
 In the following two graphs, nominal unit labour costs based on national currencies have been
multiplied by the nominal effective exchange rate. The resulting effective nominal unit labour
costs - no longer on the basis of national currency - sum up the wage and the exchange rate
effects and gives an indication of the true competitive position. A comparison with the
nominal unit labour costs on the basis of national currency before, makes it possible to
imagine the changes in the relative competitive positions once exchange rate variations are
limited by the introduction of EMU.
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 Figure 4a : Effective nominal unit labour costs* 1960 - 1996
Germany, France, Netherlands
 In foreign currency, 1960=100
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 Figure 4b: Effective nominal unit labour costs* 1960 - 1996

Italy, Spain, Portugal
 In foreign currency, 1960=100
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 The comparison of figures 4a and 4b with figures 1a and 1b shows that in Europe on the
whole, exchange rate developments have reduced the competitive disadvantage coming from
the expansive wage policy. As a matter of fact, once converted, nominal unit labour costs rose
by about 600% over the period, whereas they increased by about 900% on the basis of
national currency.
 
 In both hard currency countries, Germany and the Netherlands, exchange rate developments
have more than compensated the comparatively moderate wage policy. As a result, the
competitive position of those countries has developed less favourably than that of the EU as
the whole. Conversely, exchange rate developments have improved the situation of the
southern countries, which should have been disadvantaged through international competition
in view of their very expansive wage policy. For instance, due to devaluations, Italy and
Portugal achieved a competitive position which is on the whole similar to that of the entire
EU. Only in Spain, nominal unit labour costs remain above the EU-level, at levels comparable
to Germany after conversion, which is nevertheless better than what would have happened in
the absence of devaluation.
 
 All in all, exchange rate policy has had an equalising effect on wage developments, since the
competitive advantage of one group of countries and disadvantage of the other group have
both been, at least partly, compensated for. After EMU comes into effect, the exchange rate as
defined here will still be able to fluctuate, but to a far lesser extent, since the intra-European
bilateral exchange rates - which concern the bulk of total trade of the European countries -
will be kept fixed. It implies that the possibility to rely on exchange rate policy to counteract
unfavourable wage developments will be limited. The consequences of this depend on
whether wage policy will adapt to the new conditions of EMU. If there is no change in wage
policy, a significant shift in competitive positions within Europe will occur: the southern
countries will lose international price-competitiveness - because they cannot devalue as much
- and the northern countries will gain competitiveness - because they are not “forced” to suffer
revaluations any longer. Conversely, wage negotiators could anticipate this and modify their
behaviour accordingly by showing more moderation in wage claims. The following
econometric analysis aims at complementing the analysis of wage behaviour in the six
countries which have been chosen, hoping to provide additional suggestions about possible
wage behaviour in the forthcoming EMU.
 
 4. EMU and wage behaviour : an econometric analysis
 
 The econometric analysis makes it possible to quantify the influence of several variables on
wage increases in the six previously examined countries. In particular, a closer focus will be
given to the role of the exchange rate.
 
 4.1. Objective
 
 The analysis of the consequences of EMU on the framework of wage determination as well as the descriptive analysis
showed that transition to EMU requires greater wage flexibility. The aim of the following econometric analysis is to answer
two questions :
 
• To what extent is there wage flexibility in Europe ?
 The degree of existing wage flexibility will be examined, especially as regards price, productivity, and unemployment
developments. The greater wage flexibility, the less need for an adjustment within the framework of monetary union. Of
particular interest is the question, whether a change in wage behaviour already occurred on the eve of Economic and
Monetary Union.
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• Does the exchange rate regime influence wage behaviour ?
It has been shown that the removal of the exchange rate instrument should lead to a change in wage behaviour towards
greater flexibility, unless an erosion of competitiveness is to be deplored in the least flexible countries. The hypothesis
whether agents follow this reasoning will be tested econometrically by examining the role of the exchange rate regime in the
past in order to assess the possible consequences on wage behaviour in a regime of fixed exchange rates such as EMU.

4.2. Specification of the wage equation

The econometric model consists of a traditional wage equation derived from the Philips curve
theory (Horn 1997, Tyrväinen 1995, Layard, Nickell and Jackman 1991). The econometric
analysis focuses on examining the reaction of wage increases to all variables which have been
found relevant for wage formation. All explanatory variables will be included separately in
the wage equation. The wage equation which will be estimated takes an error-correction
form, whereby the aim is to distinguish between short-run dynamics and long-run equilibrium.

The following wage equation will be estimated separately for each of the six countries.

∆ ∆ ∆ ∆ ∆w a a p a a U a w w a a p a a U Dt t t t t t t t t fix tt
= + + + + + − − − − − +− − − − − −0 1 2 3 4 1 1 00 10 1 20 1 30 1 1

γ α γ ε( )

with w t nominal wage at time t
pt consumer price index at time t
γt labour productivity at time t
U t unemployment rate at time t
D fixt

dummy variable at time t :

D fixt
=




1
0
 when the exchange rate is stable 
 otherwise

∆ first difference operator
0, ii aa  (i=0,1,2,3,4) parameters to be estimated

a parameter to be estimated
εt error term

w t , pt  and γt  are the logarithms of the corresponding variables.

The second part of this equation, containing the level variables with one lag, estimates the long-run relationship between the
variables. Such a long-run relationship, however, is susceptible to short-term deviations, which are captured in the first part
of the equation, containing the first differences (Engle and Granger 1987, see 4.3 for a description of the estimation
procedure).

Data from the European statistical office, Eurostat, are used covering the period between 1960
and 1996. The endogenous variable is the increase in wage from one year to the next. The first
objective is to assess the degree of existing wage flexibility for all six countries. In particular,
the influence of developments in productivity, prices and unemployment on wage increases
will be analysed. It will be examined whether wage behaviour was steady over time, or
whether the change in trend observed in the descriptive analysis can be confirmed
econometrically. Last but not least, the wage equation will also aim to highlight the role of the
exchange rate in wage determination. For this purpose, a dummy variable has been intro-
duced, which takes the value ‘1’ when the exchange rate is “stable” and the value ‘0’ when
the exchange rate is “flexible”. “Stable” here means that exchange rate variability has
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remained under a certain critical value in the three years around a specific year. Exchange
rate variability is defined here as

∆ ∆ ∆Wk Wk Wkt t t− ++ +1 1

3
.

The critical value under which the exchange rate is found “stable” has been fixed, admittedly somewhat ad hoc, at 2.5%. By
fixing this value, attention was paid to obtaining a sufficient number of “stable” years, so that it makes sense to integrate this
variable in the equation. The values of this dummy variable are summarised in a table in Appendix A3. By interpreting the
results, one should be careful that annual data are used, which smoothes the actual fluctuations of the exchange rate.
Moreover, one should keep in mind that a situation with “stable” exchange rates as defined above is not really comparable to
a situation of monetary union, where exchange rate stability is far more credible and can be integrated in the expectations of
economic agents. Therefore, the reactions observed – if any - could turn out to be even stronger.

Further tables in the appendix give an overview of the means and standard deviations of used data.

4.3. Estimation

All estimations were computed with the software package E-Views. To estimate the wage
equation of the error-correction form specified above, two methods are possible. First, it is
possible to estimate the equation in one step with the method of ordinary least squares, which
would produce all coefficients at once. Or one can apply the two-step procedure suggested by
Engle and Granger (1987). In the first step, the long-run relationship between the level
variables is estimated with OLS. In the second-step, the estimated residuals, with one lag, of
the static (long-run) wage equation are included as an error-correction term in the dynamic
(short-run) wage equation. The advantage of using this two-step approach is that it enables
one to achieve more degrees of freedom, which particularly makes sense in view of the
limited number of observations. Furthermore, this approach avoids the technical problems,
which tend to appear with E-Views, especially while testing, in the one-step-estimation due to
the non-linearity of the parameters. Conversely, the two-step approach implies a certain
efficiency loss and the long-run coefficients tend to be somewhat biased and therefore
problematic to interpret. That is why both methods were applied complementarily, leading to
only slightly different results in terms of coefficients.

The coefficients in the dynamic equation measure the short-run effect of the variables on
wage increases. The coefficient in the static equation measures the long-run equilibrium
between the variables. Finally, the coefficient ‘a ’ for the error-correction term captures the
percentage of deviation from the long-run equilibrium which is corrected in the next period,
and therefore the adjustment speed towards the long-run equilibrium after a disturbance.

Prior to the estimation itself, one has to check whether the variables have the same order of integration and whether they are
co-integrated. This is important since co-integration implies that the variables do not drift apart over time and that there exists
a long-run equilibrium. Following usual practice, we applied for this purpose Augmented Dickey-Fuller (ADF) tests to
measure co-integration.

4.4. Results

4.4.1. Cointegration

First of all, with the help of the ADF test, we examined whether the level variables in the long-run equation possess the same
order of integration and whether they are cointegrated. The null hypothesis of the ADF test is that there is a unique root and
that the series is not stationary. By applying this test on the residuals in the Netherlands, in Germany and in Portugal, we
found that the null hypothesis was rejected to 1%. For Spain, it was rejected to 5%. It means that the residuals of the long-
run estimation are stationary for those countries and consequently that the variables can be seen as being cointegrated.
Only in the case of France, was the hypothesis of non-stationary not rejected. However, one should keep in mind that the
null and the alternative hypotheses do not stand on the same level. The null hypothesis is only rejected if there is strong
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evidence against it. If the null hypothesis stood for ‘stationary’, the results could be quite different (Maddala 1992). That is
why a complementary test was applied on the long-run equation for France : the CRDW (Cointegrating Regression Durbin
Watson) test. This test is based on the Durbin Watson statistics of the estimated equation. The null hypothesis is now that
the variables are co-integrated. When the Durbin Watson statistics is greater than 0.511 (1% significance level), 0.386 (5%
significance level) or 0.322 (10% significance level), the variables can be considered as cointegrated (Gujarati 1995). By
applying this test, we find that the level variables in France are cointegrated with a 5% significance level.

4.4.2. Wage equation

Descriptive statistics of the variables included in the wage equation can be found in Appendix
A4 and in Appendix A5. The following table gives an overview of the estimation results.
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Table 1: Estimated coefficients* of the wage equation
Endogenous variable : ∆wt

NL D F I E P
∆pt 0.73

(4.74)
0.66

(3.60)
0.83

(8.42)
0.91

(10.89)
0.64

(5.06)
0.33

(2.31)
∆γt 0.88

(4.80)
0.70

(4.67)
0.63

(4.79)
0.49

(2.50)
0.92

(4.99)
-

∆U t - -0.64
(-1.78)

- -1.81
(-1.81)

- -

∆wt − 1 0.33
(3.08)

0.53
(5.09)

0.39
(4.51)

0.51
(5.59)

0.41
(3.56)

0.57
(3.44)

α -0.36
(-3.88)

-0.42
(-4.14)

-0.26
(-4.16)

-0.35
(-2.25)

-0.39
(-2.20)

-0.32
(-2.33)

pt − 1 1 1.16
(11.05)

1.12
(15.01)

1 1 0.88
(21.52)

γt − 1 1.36
(23.97)

1.09
(8.56)

0.95
(9.15)

1.18
(22.72)

1.19
(27.63)

1.25
(16.25)

U t − 1 -1.60
(-4.21)

-2.17
(-3.80)

-1.92
(-1.82)

-1.46
(-2.54)

-1.13
(-10.77)

-

D fix -0.4
(-3.00)

- - -0.03
(-1.84)

-0.05
(-5.38)

-0.09
(-2.05)

Structural
Change

1984
-0.18

(-9.58)

1989
-0.09

(-4.94)

1990
-0.05

(-2.36)

1994
-0.10

(-3.22)

1988
-0.09

(-7.73)

1976-77
0.14

(3.03)
R2 0.92 0.85 0.96 0.86 0.91 0.69
*t-statistics in parentheses

Source: own calculations

Structural change
The stability of the estimation was systematically tested with the help of the CUSUM (Cumulated sum of residuals) and
CUSUM² tests. Those tests showed that in all observed countries, the stability of the regression was not guaranteed over
time. Therefore, we introduced dummy variables to account for the structural changes. In the Netherlands, a dummy-variable
was introduced for 1984, in Germany for 1989, in France for 1990, in Italy for 1994, in Spain for 1988 and in Portugal for
1976-77. Those dummy variables take the value “1” for all years after the indicated years, and the value “0” otherwise. In the
case of Portugal, the dummy variable only concerns the two years 1976 and 1977, where there were such changes in wage
developments that it would have disturbed the results of the regression. In all countries, the coefficients in front of the dummy
variable - with the exception of Portugal - were negative, which means that a change occurred towards a more restrictive
wage policy after the indicated years. This trend change is especially pronounced in the Netherlands. As far as Portugal is
concerned, the coefficient is positive, which accounts for the fact that during the two years 1976 and 1977, wage policy was
significantly more expansive than in the rest of the period. To summarise, the econometric analysis confirms that wage policy
has become more moderate in the six observed countries.
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Flexibility of wage behaviour regarding unemployment
The results in the table show that unemployment has a negative impact on wage increases,
provided its influence is significant. In most countries (Netherlands, France, Spain), the level
of unemployment has an influence on wage behaviour, but not short-term developments. In
Portugal, unemployment has no influence at all on wage determination, neither through its
level nor through its short-run developments. However, unemployment in Portugal has shown
to have developed more favourably than in the other European countries on average in the
second half of the period examined. This could explain why this variable does not play a
decisive role at the end of the period. This assumption is confirmed by further partial
regressions. If one carries out one additional regression for the period between 1960 and
1981, one finds that the employment level, but not employment developments, has a strong
restrictive effect on wage increases (-5.35 with a significance level of 5%). For the following
period 1982-96, however, unemployment has no significant influence at all on wages in
Portugal. The greatest influence on wage increases was the level of unemployment in
Germany and in Italy. In both countries wage policy took the level of unemployment into
account, as well as the short-term developments in unemployment. However, in Germany the
level of unemployment played a decisive role, while in Italy it was the short-term
developments.

Flexibility of wage behaviour regarding price developments
In the Netherlands, Italy and Spain, the long-run influence of prices on wages is not
significantly different from a coefficient of 1. That is why the coefficients were restricted to 1.
F-tests show that these restrictions are acceptable. This shows that in these countries, wages
follow the price trend in the long run. However, one should take note that the inflation rate is
very low in the Netherlands compared to Italy and Spain, i.e. following the price trend means
that wage increases were much higher in Spain and Italy than in the Netherlands. In France
and Germany, wages developed overproportionally to price developments. Portugal is the
only country where the coefficient is less than 1, but the rate of inflation was much higher
there than in France or Germany. The short-term influence of inflation is quite different from
one country to the other. The coefficients were distributed between 0.33 (Portugal) and 0.91
(Italy). In Italy, the adjustment speed of wages to inflation is particularly high (91% within
one year, and the coefficient turned out to be very significant). This is due to the system of
indexation of wages on the rate of inflation, the so-called “scala mobile”. This system was not
abolished until 1993. In Spain and Portugal, the coefficient was comparatively low. This
could be the result of the strong control of wage determination in those countries, particularly
during the years of dictatorship. In France, the adjustment of wages to inflation was faster
than in the hard currency countries. Also wage increases in the preceding years played a role
in wage developments in all the countries observed. This indicates that wage negotiators tend
to take the wage increase of the preceding year as a basis for negotiating wages. Portugal,
Italy and Germany are particularly affected by this phenomenon, unlike the Netherlands.

Flexibility of wage behaviour regarding productivity
Portugal is the only country where increases in productivity have had no significant influence
on wage developments. However, the productivity level seems to have a significant influence
on wages in the long run. All other countries react in a significant way to productivity
increases as well as levels. In Germany and France, the long-run productivity coefficient is
not very different from 1. This indicates that those countries focus their wage policy towards
productivity in a particularly strict way. It is only in France that the long-run coefficient lies
slightly below 1. At the other extreme, the long-run productivity coefficient lies above 1 in the
Netherlands, Spain and Portugal. The high value of the coefficient for the Netherlands was
somewhat unexpected.
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Adjustment speed
The meaning of the coefficient α  in front of the error-correction term has already been
explained. This coefficient measures the adjustment speed. The higher this coefficient, the
faster the adjustment to the long-run equilibrium.

In all countries, the coefficient in front of the error-correction term is negative and proves
very significant. This is not very surprising if the variables are really cointegrated. The
absolute value of the coefficient α  is smaller than 0.45 in all countries, i.e. less than 45% of
the deviation from the long-run equilibrium is corrected within one year. Germany performs
best, followed by Spain, the Netherlands and Italy. The countries with the lowest wage
flexibility are Portugal and, above all, France.

Influence of the exchange rate regime
The results from the table show that the stability of the exchange rate had a dampening effect
on wage increases. In all countries where the influence of stable exchange rates proved
significant, the coefficient in front of the dummy variable is negative. This is particularly true
for the southern European countries. The southern European country where the restrictive
influence of the exchange rate regime on wages was greatest is Portugal. In Italy, this effect
was weaker. As far as France and Germany were concerned, a significant effect of the
exchange rate stability could not be identified. Conversely, a restrictive effect was found in
the Netherlands. Nevertheless, this has to be seen in relative terms particularly in view of the
many years with stable exchange rates in the Netherlands (see Appendix).

The econometric analysis shows that the exchange rate regime had a significant influence on
wage behaviour, especially in the southern European countries : indeed, the experience of the
past shows that stable exchange rates led to a more moderate wage expansion in the southern
countries. This suggests that the transition to EMU, which implies de facto stable exchange
rates, should lead to a more moderate policy, especially in those countries which traditionally
conducted an expansive wage policy.

5. Conclusion

This paper aimed at evaluating the possible consequences of the forthcoming European and
Monetary Union on wage behaviour. It was shown that EMU does not influence wage policy
directly, but rather indirectly, through its implications on other areas of economic policy,
primarily on monetary policy. As a result, EMU implies an increasing pressure on wage
policy to serve as a flexible adjustment variable, since other adjustment mechanisms shall
cease to exist.

In the second part of this paper, we provided some answers to the question whether wage
policy in Europe is likely to be able to take account of its redefined role under EMU by
showing the required flexibility. The analysis was conducted for the specific case of six Euro-
pean countries which will be part of EMU in the first round. The descriptive analysis showed
that in the past, European countries conducted an expansive wage policy, though much more
pronounced in the southern European countries. However, this competitive disadvantage of
the southern European countries turned out to be more than compensated by exchange rate
developments. This is why the empirical analysis examined the question whether fewer
devaluation possibilities within EMU should lead to a favourable shift in the competitive
positions of the northern European countries, or whether the countries will adapt and change
their wage behaviour. The descriptive analysis has shown that a trend shift has occurred in
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wage determination, which, on the eve of EMU, has become more moderate, as shown by the
developments in unit labour costs. This trend could be accelerated by EMU coming into
effect. The econometric analysis provides an argument for this: The stability of exchange
rates has shown to have had a dampening effect on wage increases in the past, particularly in
the southern European countries. EMU could bring about even stronger effects as the stability
of exchange rates is far more credible in a monetary union and can be integrated in the
expectations of economic agents in a more consequent way. Whether the extent of these
effects will be sufficient to prevent a shift in relative competitive positions, however, remains
to be seen.
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Appendix A1:
Nominal labour income and productivity levels in selected European countries 1996
(EU 15 = 100)
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Appendix A2:
Consumer Price Index 1960-1996
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Appendix A3:
Value of the dummy variable - Stability of the nominal effective exchange rate

NL D F I E P
1960 - - - - - -
1961 - - - - - -
1962 1 1 1 1 1 1
1963 1 1 1 1 1 1
1964 1 1 1 1 1 1
1965 1 1 1 1 1 1
1966 1 1 1 1 1 1
1967 1 1 1 1 0 1
1968 1 1 1 1 0 1
1969 1 0 0 1 0 1
1970 1 0 0 1 1 1
1971 1 0 0 1 1 1
1972 1 0 0 0 1 1
1973 0 0 0 0 1 1
1974 0 0 0 0 1 1
1975 0 0 0 0 0 0
1976 0 0 0 0 0 0
1977 0 0 0 0 0 0
1978 0 0 1 0 0 0
1979 1 0 1 0 0 0
1980 1 0 0 0 0 0
1981 0 0 0 0 0 0
1982 0 0 0 0 0 0
1983 0 0 0 0 0 0
1984 1 1 0 0 0 0
1985 0 0 0 0 1 0
1986 0 0 1 0 1 0
1987 0 0 0 0 1 0
1988 1 0 1 1 1 0
1989 1 0 0 0 0 0
1990 1 0 0 1 0 1
1991 1 0 0 0 1 1
1992 1 1 0 0 0 0
1993 1 1 1 0 0 0
1994 0 0 1 0 0 0
1995 1 0 1 0 0 0
1996 - - - - - -



Appendix A4:
Definition of the variables

The names of the variables reported in the following tables are defined as follows:

Firstly, the name of the country is indicated :

NL Netherlands

D Germany

F France

I Italy

E Spain

P Portugal

Then, the mark of the variable :

ALK unemployment

ALKp increase in unemployment (in %)

Wnom nominal wage

Wnomp increase in nominal wage

Wreal real wage

Wrealp increase in real wage

Prod productivity

Prodp increase in productivity

CPI consumer price index

CPIp increase in consumer price index

LSKnom nominal unit labour costs

LSKnomp increase in nominal unit labour costs

LSKreal real unit labour costs

LSKrealp increase in real unit labour costs

Wk nominal effective exchange rate

Wkp increase in nominal effective exchange rate



Appendix A5:
Descriptive statistics of the variables included in the wage equation

WNOMp CPIp PRODp ALKp

Mean Stand. Dev. Mean Stand. Dev. Mean Stand. Dev. Mean Stand. Dev.

Total 7.12 4.83 0.04 0.03 2.45 1.77 0.10 0.30

NL Fix 7.47 4.72 0.04 0.02 2.76 1.85 0.11 0.32

Flex 6.94 5.13 0.05 0.03 2.15 1.61 0.14 0.28

Total 6.39 3.21 0.03 0.02 2.64 1.70 0.12 0.42

D Fix 6.25 2.33 0.03 0.01 3.29 1.97 0.17 0.57

Flex 6.44 3.46 0.04 0.02 2.40 1.56 0.12 0.34

Total 8.99 4.53 0.06 0.04 2.92 1.60 0.07 0.12

F Fix 7.36 3.88 0.04 0.03 3.48 1.73 0.08 0.14

Flex 10.38 4.51 0.08 0.04 2.51 1.28 0.07 0.11

Total 12.37 5.83 0.09 0.06 3.29 2.40 0.02 0.09

I Fix 11.08 3.75 0.04 0.02 5.02 2.10 0.00 0.12

Flex 13.58 6.53 0.12 0.06 2.22 1.78 0.04 0.07

Total 13.36 6.19 0.09 0.05 3.91 2.59 0.08 0.18

E Fix 13.70 4.81 0.08 0.03 4.71 2.40 0.02 0.19

Flex 13.62 7.03 0.11 0.06 3.05 1.78 0.13 0.17

Total 15.65 8.01 0.12 0.08 4.10 3.03 0.07 0.29

P Fix 13.65 7.56 0.07 0.06 5.67 3.16 -0.02 0.10

Flex 18.33 7.38 0.17 0.07 2.93 2.47 0.13 0.38

WNOM CPI PROD ALK

Mean Stand. Dev. Mean Stand. Dev. Mean. Stand. Dev. Mean Stand. Dev.

Total 610.39 348.73 267.07 118.06 176.35 43.51 0.05 0.03

NL Fix 555.70 374.76 249.74 126.09 170.01 46.57 0.04 0.03

Flex 735.35 192.59 306.94 72.52 193.49 18.93 0.07 0.03

Total 454.45 254.22 203.65 74.62 181.23 45.24 0.03 0.03

D Fix 328.78 280.72 168.36 81.55 153.79 49.60 0.02 0.02

Flex 516.79 193.31 221.43 58.39 196.24 28.97 0.04 0.02

Total 915.07 717.61 391.19 253.76 198.51 54.32 0.06 0.04

F Fix 851.58 792.79 365.48 278.11 187.58 62.42 0.06 0.04

Flex 978.89 603.62 417.60 216.81 211.62 34.92 0.06 0.03

Total 2041.48 2060.86 706.45 631.23 216.25 60.62 0.07 0.02

I Fix 883.37 1521.90 338.00 467.12 171.65 51.39 0.06 0.02

Flex 2653.65 1894.69 903.49 572.98 246.17 33.81 0.08 0.02

Total 2866.87 2847.29 843.09 753.46 262.04 90.93 0.11 0.08

E Fix 1979.49 2357.41 614.35 641.01 233.40 87.82 0.08 0.08

Flex 3553.48 2782.59 1021.26 725.87 294.20 69.67 0.13 0.07

Total 4341.66 5515.33 1327.67 1550.82 259.81 98.53 0.05 0.02

P Fix 1761.67 3917.38 560.73 1099.67 194.75 80.96 0.03 0.01

Flex 6146.23 5288.98 1880.51 1473.77 319.41 53.84 0.07 0.01

“Fix” stands for fixed (stable) exchange rates.
“Flex” stands for flexible (unstable) exchange rates.


