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Abstract 

Competitiveness divergences in the EMU became a fundamental problem for the stability of the area 

after the global financial crisis. The Macroeconomic Imbalances Procedure included several indicators 

of competitiveness in its scoreboard. However, the choice of the indicators is not ideal since they do not 

distinguish the EMU's competitiveness changes with respect to the world economy from unbalanced 

developments within the area. Furthermore, the indicators, mainly based on indexes of price 

competitiveness, only provide information about their dynamics and not about levels of competitiveness. 

In this paper, we develop a measure of relative wage competitiveness in levels for EMU countries based 

on the return to capital. We define wage competitiveness as the percentage deviation from the equilibrium 

level that would ensure equal rates of return to capital across the Euro Area. Such measure is unaffected 

by EMU wide competitiveness changes with the rest of the world, although the methodology can be 

extended towards non-Euro economies. Econometric evidence based on macro-panels shows that our 

measure performs better than traditional ULC-based indicators for explaining market share changes 

within the EU and EMU and the net FDI position.  
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1. Introduction 

Lack of international competitiveness has emerged as a prominent explanation for the Euro crisis 

(European Commission 2014, Collignon 2014, Chen et al. 2013, Sinn 2013, Guerrieri and Esposito 

2012). The southern Euro Area member states are thought to have overspent before the crisis and are 

now lacking competitiveness, while the North has implemented structural reforms and restrained wage 

increases. Indeed, wage competitiveness has been a central argument in the discussions whether the Euro 

Area is an optimum currency area. 

In order to prevent the emergence of harmful macroeconomic imbalances between member states in the 

Euro Area, European authorities have introduced the Macroeconomic Imbalances Procedure (MIP) in 

2011. It was inspired by the Stability and Growth Pact (SGP) that frames the excessive deficit procedure 

for fiscal policy. The European Commission uses a scoreboard of indicators to assess the vulnerability 

of individual countries. Among these indicators are several measures of competitiveness (in particular 

real effective exchange rate, unit labour cost, and export market shares.1  

International institutions frequently use real effective exchange rates (REER) and indices for unit labour 

costs (ULC) to measure changes in relative prices and the related price competitiveness.2 This is useful 

for assessing the dynamics of economic adjustment in response to relative price changes. However, as a 

measure of competitiveness these indices suffer from the arbitrary assumption of a base year at which all 

countries start at equal conditions. They ignore the possibility that substantial disequilibria may prevail 

in the base year, so that the evolution of the index might not correctly reflect the convergence to or 

divergence of actual wage levels to equilibrium. Nor do they explain what determines such equilibrium 

level. The use of these indicators introduces, therefore, a strong element of arbitrariness, which hampers 

the scoreboards’ capacity to prevent imbalances. This is particularly problematic when competitiveness 

is measured by labour costs, for how much things cost is a matter of levels and not of changes. Hence, 

these standard indices of competitiveness are not entirely satisfactory.  

 A typical example for the fallacious use of indices are the unit labour cost indices in Figure 1. They 

show a clear divergence of member states’ labour costs from the 2% inflation target of the ECB before 

                                                           
1 See (Commission, 2016) 
2 The usual measures are indices for real exchange rates, based on relative prices of commodities and export baskets 
converted by given exchange rates. See: Eurostat (http://ec.europa.eu/eurostat/en/web/products-datasets/-/TSDEC330), 
OECD (http://stats.oecd.org/Index.aspx?querytype=view&queryname=168), IMF 
https://www.imf.org/external/pubs/ft/fandd/2007/09/pdf/basics.pdf) 
 

http://ec.europa.eu/eurostat/en/web/products-datasets/-/TSDEC330
http://stats.oecd.org/Index.aspx?querytype=view&queryname=168
https://www.imf.org/external/pubs/ft/fandd/2007/09/pdf/basics.pdf
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the crisis. In the crisis countries, unit labour costs grew faster and in the north more slowly, while the 

Euro Area average was close to the inflation target. However, during the crisis some adjustments took 

place. In Greece and Spain, they returned to the Euro Area average; in Ireland, they fell even under the 

original starting point. In the new member states, the indices of unit labour costs indicate a rapid rise in 

wage costs, far above the ECB target, and yet, these countries do not seem to suffer from competitiveness 

or slow growth.  

Among the three largest Euro Area member states, Germany has often been accused of wage dumping, 

but how do we know whether Germany was not just correcting previous overvaluations? Italy has slowed 

down wages cost increases during the crisis and is close to the inflation target; France has remained close 

to the average developments, but both countries have a reputation as examples for loss of 

competitiveness. A proper assessment must have a normative benchmark condition against which one 

can evaluate actual performances.  

Based on these developments of unit labour costs, two opposing wage strategies have been suggested 

during the Euro crisis. Blanchard et alt. (2013) have pointed out that “adjustment in periphery Euro Area 

countries must come in large part from improvements in competitiveness within the common currency 

zone. Long-lasting improvements in productivity growth are clearly the right solution, but they will come 

slowly at best. The adjustment thus has to come initially in the form of relative decreases in nominal 

wages and prices”. The European Commission has also recommended reducing nominal wages to 

improve competitiveness.3 However, the long run solution of improving productivity remains an elusive 

policy variable. Alternatively, some heterodox papers have suggested a strategy of wage-led growth to 

overcome the crisis in Europe. They have observed a significant correlation between the reduction in the 

wage shares and low economic growth and concluded that higher wages would stimulate demand and 

increase growth and employment (Stockhammer 2015, Onaran and Obst 2015). However, there is no 

consensus about what has caused the changes in wage shares. Financiarisation, functional income 

distribution, globalization, technological change, skill bias, labour market reforms and changes in wage 

bargaining power are prominent explications.4 The European Commission (2008) has pointed out that 

within the European Union the performance has been very diversified with marked country-specific 

                                                           
3 “Large losses in competitiveness combined with persistent accumulation of large current account deficits cannot be 
sustained forever and can be reversed only at the cost of protracted periods of painful adjustment.”  (European 
Commission 2010, page 1). 
4 See (Dünhaupt, 2017), (Guschanski, Alexander; Özlem Onaran, 2016), (Stockhammer E. , 2013). 
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patterns, so that common shocks can explain only a part of recent trends. Ultimately, changes in 

productivity are the decisive factor. A vast literature has looked at what determines productivity finding 

manifold causes depending on particular settings (Syverson, 2011). In view of the complexity of this 

issue, we shall generally assume in this paper that productivity is exogenously given.  
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An index shows cumulative changes but it says nothing about the levels of relative costs, and whether 

these levels reflect an equilibrium in the base year. In order to circumvent the arbitrary base year problem, 

some economists have divided the ULC index by a long run average of 40 decades.5 While this approach 

dampens the distortions, it remains an ad hoc and a-theoretical assumption. The proper approach would 

be an index that shows the absolute levels of relative wage cost competitiveness.  

We suggest to solve this problem by deriving the equilibrium from the assumption that in perfect markets 

the return on capital in a given country ought to be equal to the return in other countries, or, more 

generally, that the specific return on capital of a sector or country is equal to the average return for the 

Euro Area as a whole (Collignon and Esposito 2014 and 2017). This idea goes all the way back to Adam 

Smith. It is, of course, only a theoretical benchmark and not a description of facts. But it allows measuring 

the handicap of attracting investment to particular sectors or countries (Chou, Nan-Ting; Izyumov, 

Alexei; Vahaly, John, 2016): With free flows in the European market, capital ought to be invested where 

it yields the highest return, while diminishing returns will erase this advantage over time. 

This assumption allows us to focus on the level of nominal wages without having to depend on price 

indexes. More specifically, we define wage competitiveness as the ratio of actual to equilibrium wages 

and call this variable Wage Competitiveness Index (WCI). Hence, in order to judge correctly the role of 

wages in the Euro crisis, it is necessary to assess cost-competitiveness in Europe by determining 

equilibrium wages. The equilibrium wage is the level at which the return on capital is equal to the EMU 

average. When a country or economic sector operates with wages higher than the equilibrium level, we 

say it is overvalued and suffering competitive disadvantages due to the lower than average return on 

capital; by contrast, when wages are lower than equilibrium, the sector has a competitive advantage and 

above average return on capital.  

The policy implications of our approach go beyond structural labour market reforms. Because the 

equilibrium wage is determined not only by wage bargaining but also by productive capacities in a broad 

sense, the WCI includes elements of non-price competitiveness, such as technological progress and 

productivity developments. Thus, the accumulation of capital, skills and knowledge, innovation, R&D, 

and the broad conditions of the legal and political environment play an important role in determining the 

right level of wages. In other words, competitiveness is not only explained by wage bargaining, but also, 

and maybe even more importantly, by the factors contributing to capital accumulation. However, our 

                                                           
5 (Wyplosz 2013); (de Grauwe, 2016, p. 138) 
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definition of competitiveness implies (persistent) differences in returns of capital and therefore also in 

investment and productivity. A full theory of competitiveness would have to consider this endogeneity, 

but this would transcend the limited purpose of this paper, which focuses on the methodology of 

measuring – not explaining – competitiveness.   

Thus, in this paper, we calculate equilibrium wages and the competitiveness index for the Euro Area. We 

slightly modify the formulation of Collignon and Esposito (2017) by taking into account the consumption 

of fixed capital and net production taxes. Our aim is to test whether the WCI performs better than the 

indices used by the European Commission 

In section 2, we shall explain the methodology behind our concept of equilibrium wages while in section 

3 we show some descriptive evidence on the convergence of returns on capital in the Euro Area and 

compare our measure with the standard indicators of international competitiveness. In section 4 we test 

its performance by comparing our WCI, the standard ULC index and the real effective exchange rate 

(REER) to the revealed measures of competitiveness which are the export market share, both total and 

within the EMU, and the net FDI stock. We find that the WCI performs better than the standard 

alternatives. Section 5 draws some policy conclusions. 

2.  Calculating equilibrium wages 

We derive the benchmark for wage levels from the simple assumption that in the equilibrium of a 

competitive market economy all rates of return on capital converge, because capital is invested where it 

generates the highest return. It is important to emphasise that this equilibrium wage is a benchmark 

derived from theory, and not a market clearing equilibrium wage, so there is no automaticity that the 

equilibrium would prevail. We will now first show the formal definition of equilibrium then describe our 

wage competiveness index. 

The equilibrium condition 

We start by using the functional distribution of income, which defines GDP as the sum of labour income, 

capital income (gross operating surplus) and net production taxes: 

(1) 𝑃𝑌 = Π𝐺 + 𝑇 + 𝑊𝐿 

Where PY is nominal GDP, W is the average wage, L is the employment level, ПG is the gross operating 

surplus, and T is taxes on production and imports less subsidies on production. The gross return on capital 

is defined as the ratio of gross operating surplus relative to the historic value of the aggregate capital 
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stock of a country or sector. It also includes the part of value added that is used to substitute the consumed 

capital. By subtracting the consumption of fixed capital cfc from the gross operating surplus we obtain 

net (before taxes) profits ПN, which is the key variables from the point of view of investors. The net 

return on capital is defined, accordingly, as:  

(2) 𝑅𝑜𝐶 =
𝑃𝑌−cfc−𝑇−𝑊𝐿

𝑃𝑘𝐾
       

Pk is the capital stock deflator, K is the capital stock in constant prices. By multiplying and dividing by 

nominal output PY, we get: 

(3) 𝑅𝑜𝐶 =
1−𝜏−𝜌−𝜎𝑤

𝑃𝑘𝐾
𝑃𝑌 = (1 − 𝜏 − 𝜌 − 𝜎𝑤)𝐴𝐶𝐸 

Where: 

(4) 𝐴𝐶𝐸 =
𝑃𝑌

𝑃𝑘𝐾
 is the average capital efficiency or nominal capital productivity; 

(5) 𝜏 =
𝑡Π

𝑃𝑌
= 𝑡𝜎𝜋 is total taxes on profits in % of GDP given by the product of 

the tax rate and the profit share; 

(6) 𝜌 =
𝑐𝑓𝑐

𝑃𝑌
 is the depreciation cost of capital in % of GDP; 

(7) 𝜎𝑤 =
𝑊𝐿

𝑃𝑌
 is the wage share; 

We also define nominal labour productivity as nominal output per person employed: 

(8)  𝑃𝜆 =
𝑃𝑌

𝐿
   

 

Our equilibrium condition is that a country’s or sector’s net return on capital is equal to the average level 

in the Euro Area:  

(9) (1 − 𝜏 − 𝜌 − 𝜎𝑤)𝐴𝐶𝐸 = (1 − 𝜏€ − 𝜌€ − 𝜎𝑤€)𝐴𝐶𝐸€ 

The equilibrium wage share of a country or sector is then:  

(10) 𝜎𝑤
∗ = 1 − 𝜏 − 𝜌 − (1 − 𝜏€ − 𝜌€ − 𝜎𝑤€)

𝐴𝐶𝐸€

𝐴𝐶𝐸
 

 

The wage share is identical with real unit labour costs, so that equation (10) also represents a country’s 

equilibrium real unit labour costs. This equation shows that the diversified performance of wage shares 
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in the Euro Area, observed by the Commission (2008), may reflect not only wage bargaining but also 

taxation, depreciation and the relative productivity of capital. By replacing equation (8) into equation 

(10) we obtain the equilibrium wage, that is the wage level at which the return on capital of a country 

equals the Euro Area average: 

(11) 𝑊∗ = 𝑃𝜆[1 − 𝜏 − 𝜌 − (1 − 𝜏€ − 𝜌€ − 𝜎𝑤€)
𝐴𝐶𝐸€

𝐴𝐶𝐸
] 

Which can be rewritten as: 

(12) 𝑊∗ = 𝑃𝜆(1 − 𝜏 − 𝜌 − 𝜎𝜋€
𝐴𝐶𝐸€

𝐴𝐶𝐸
) 

 

Where 𝜎𝜋€ is the profit share in the Euro Area. The ratio of Euro to national ACE can be decomposed 

into the product of relative capital productivities and relative prices, so that the definition of equilibrium 

wages becomes: 

(13) 𝑊∗ = 𝑃𝜆(1 − 𝜏 − 𝜌 − 𝜎𝜋€
κ€

𝜅

𝜑€

𝜑
) 

where κ=Y/K is capital productivity and φ=P/Pk is the capital price ratio. Thus, equilibrium wages depend 

on labour productivity, prices, and the shares of net production taxes and capital consumption. In 

addition, they depend positively on relative capital efficiency, given by the product of relative capital 

productivities and relative capital price ratios. These two terms are weighted by the average profit share 

of the Euro Area. If a country’s capital efficiency is equal to the average, then the profit share will be 

also equal to the Euro average, but the equilibrium wage share will differ from it as long as differences 

in taxation and cost of capital exist. In addition, differences in GDP deflators are further causes of 

divergences between a country’s equilibrium wage and the average one, although in monetary union they 

should converge in the long run. In fact, Euro Area average wages are defined as: 

(14) 𝑊€
∗ = 𝑃€𝜆€(1 − 𝜏€ − 𝜌€ − 𝜎𝜋€) 

Notice however, that – given that we define competitiveness as the deviation of actual from equilibrium 

wages - the dynamics of local labour productivity, net production taxes and capital consumption do not 

matter for the assessment of the competitiveness level, although they determine the living standards in a 

country. Important is the relative ACE, as it determines the difference between a country’s and the 

average Euro Area profit share. If a country’s capital efficiency is the higher than the European average, 

so that ACE€/ACEx <1, its equilibrium profit share (and therefore in equilibrium a country’s real unit 
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labour costs) will be above the Euro Area’s. This means that a larger share of value added can be used to 

remunerate labour because capital is more productive. On the other hand, if in some countries the labour 

share has fallen more than the European average, this may simply reflect the slow-down of capital 

productivity. Assuming equilibrium as a starting position, voluntarist increase in wages, as suggested by 

wage-led growth theorists (Stockhammer 2015), would only generate deviations from equilibrium and 

harm competitiveness. Higher wages require improvements in labour and capital productivity. 

The Wage Competitiveness index (WCI) 

We measure wage competitiveness as the absolute and relative differences between actual and 

equilibrium wages. Absolute wage competitiveness (WC) is the gap between nominal actual and 

equilibrium wages: 

(15) 𝑊𝐶 = 𝑊 − 𝑊∗ = 𝑃𝜆(𝜎𝜋 − 𝜎𝜋€
κ€

𝜅

𝜑€

𝜑
) 

Where the last term is derived directly from equations (1) and (13). The relative wage competitiveness 

index (WCI) is defined as the ratio of actual to equilibrium wages: 

(16) 𝑊𝐶𝐼 =
𝑊

𝑊∗ 

A WCI value above 1 indicates that a country’s RoC is lower than the Euro Area average; in the opposite 

case, the index will be below 1.  

The WCI and exchange rates 

The main purpose of our wage competitiveness index is to assess the causes for regional imbalances in 

unified currency areas. The WCI is therefore particularly well suited to the Euro Area. By contrast, 

because the NEER or REER (real effective exchange rate) measure the effect of changes in the nominal 

exchange rate on prices relative to an economy with a different currency, these indicators are useful for 

evaluating how economic aggregates respond to currency misalignments that are disrupting the internal 

and external balance of an economy. Thus, a change in the nominal exchange rate affects relative prices 

between tradable and non-tradable goods (Edwards, 1989), while a change in our WCI measures the 

effect of wage changes on the relative rates of return. Within the same currency area, this is a domestic 

adjustment. However, the WCI can also be applied to economies with different currencies, although, 

because the WCI measures the effect of wages on profitability within a given economy, its information 

content is different. Between different currency areas, however, a variation of nominal exchange rates 
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will affect relative prices and output and to the extent that the relative prices shift the trade balance, they 

will affect GDP and therefore the wage shares and capital productivity. This effect will depend on the 

well-known elasticities by which the productive system responds to these changes. Our wage 

competitiveness index will capture these effects only indirectly, because both the actual and the 

equilibrium wages are denominated in the same currency. It will nevertheless provide insight as to how 

attractive investment will be across countries.  

3. Descriptive evidence 
In this section, we provide descriptive evidence for the WCI and its components for European countries. 

We begin by looking at the returns on capital, as this is our benchmark. Figure 2 shows the rates of return 

on capital for the US, UK and Japan, and Euro Area. We use data from the European Commission’s 

Ameco, based on OECD.6 We notice that after the profit squeeze in the final period of Bretton Woods 

the rates of return on capital have had a tendency to rise during the nearly thirty years from 1980- to  

2007. For most of this time, the member states of the Euro Area had rates of return somewhere between 

US and Japan. After the creation of the Euro, they remained stable, with a level break after the Global 

Financial Crisis, while they had a tendency to rise in the other three OECD countries. Differences 

between the Euro Area and other countries remained stable over time, suggesting convergence in clusters 

rather than absolute convergence around the World. Within the Euro Area, levels and changes in the RoC 

provide an interesting cluster formation, with the original 12 members of the Euro Area (excluding 

Ireland and Luxembourg), forming a single cluster. The two outliers are clustered together with Cyprus, 

Malta and Estonia, whereas a third cluster includes Slovakia, Latvia and Lithuania.7 The old members 

states (Cluster 1) have a lower RoC with respect to the other two clusters. Closer analysis shows that this 

is primarily due to the very large profitability in Lithuania and Latvia, but also in Slovakia, while 

Slovenia always remained below the Euro average and it is classified together with the old members. 

These data are puzzling in view of the rapid increases in unit labour costs that we witnessed in Figure 1. 

We would expect that their profitability would deteriorate. We will see, however, that our WCI shows a 

different reality. 

                                                           
6 We are aware of other measures for calculating the value of capital. See for example (Piketty, 2014), (Friedman, 1956). 
However, these approaches require the exogenous determination of the rate of return in order to determine the value of 
capitl endogenously, while we think that the rate of return is endogenous and investment is exogenous. 
7 The clusterization is based on a k-means cluster analysis on levels and changes in the RoC. The results are shown in table 
A1 in the Appendix.  
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In Figure 3 we show the coefficient of variation of the RoC in the EMU. Taking the area as a whole we 

observe on average a slight divergence, which is mostly due to the dynamics across, clusters, whereas 

within clusters we observe a strong convergence. Among old members, there has been a continuous 

convergence in the RoC between 1995 and 2007, which resumed after 2013 following the divergence 

caused by the two crises. In cluster 2 the divergence stopped with the global financial crisis due to country 

specific factors, whereas in cluster 3 the convergence started in 2012, which is consistent with their 

entrance in the EMU. 

An interesting feature is also the growing divergence between the Euro Area average and the new 

member states in Eastern Europe where the mean return on capital increased dramatically.  This is in line 

with the observation made by Chou et alt. (2016) whereby transition economies in general have shown 

rapid RoC increases, although the causes of these developments are not well explained. These variations 

in profitability surely represent major distortions within the Euro Area. The high returns on capital in the 

transition countries are likely to attract foreign investment and cause delocalization from old to new 

member states.  

Figure 2: Returns on capital for the Euro Area and major advanced economies  

 
Source: own elaboration on AMECO 
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Figure 3: Coefficients of variation in the return on capital in the Euro Area and main clusters  

 
Source: own elaboration on AMECO 

  

The Wage Competitiveness Index (WCI) 

We will now turn to the wage competitiveness index and the measurement of wage level competitiveness 

across countries. In Table 1 we show the level of WCI as well as that of equilibrium wages and the 

absolute wage gap. Countries in Table 1 are ordered according to the WCI level in 2015. In addition to 

the Euro Area, we also provide this information for other EU countries and for the main non-EU advanced 

economies.  

In the Euro Area, the new member states are the most competitive countries. In most cases, their wage is 

significantly below the equilibrium level - by more than 10% with peaks above 30% in Lithuania and 

Slovakia. Among the old members, Luxembourg and Ireland are the most competitive with an 

undervaluation of wages around 30% corresponding to an absolute gap of almost 30 thousand euro per 

annum in Luxembourg and 19 thousand in Ireland. German wages in 2015 are slightly below equilibrium 

by 1000€ per annum whereas in 1999 they were 2000€ above equilibrium. Italian wages in 1999 were 

11% below equilibrium while they reached the equilibrium level in 2015 as a result of a continuous loss 

in competitiveness. 

We also note that with the exception of the UK and Switzerland, all countries outside the Euro Area have 

wage levels below equilibrium; hence, their return on capital is higher than in the Euro Area. This reflects 

the dissatisfactory average developments in the Euro Area and especially in southern member states. The 

least competitive countries are Greece, Austria, Belgium and France whose overvaluation ranges 
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between 5% and 11%. Germany and the Netherlands are slightly undervalued, whereas Spain is slightly 

overvalued and Italy is on the equilibrium level.  

Table 1 Equilibrium wages and competitiveness: EU-wide comparison (€ 000) 

  

Equilibrium  

wages (th€) 

Absolute  

competitiveness (th€) 

Relative  

Competitiveness (%) 

Area Country 1999 2007 2016 1999 2007 2016 1999 2007 2016 

EA Ireland 36.6 53.2 78.2 -8.7 -8.7 -29.4 76.2 83.7 62.4 

EA Slovakia 5.2 15.8 21.7 -1.0 -5.1 -5.9 81.5 67.8 72.8 

EA Lituania 4.1 13.5 19.1 -0.3 -3.5 -5.1 92.0 74.2 73.3 

EA Malta 15.8 22.5 31.7 -2.7 -4.3 -8.2 83.1 80.9 74.1 

EA Luxembourg 52.8 70.0 86.3 -11.6 -15.0 -21.3 78.0 78.6 75.3 

EA Latvia 3.5 12.9 17.2 0.2 -2.3 -2.6 106.8 82.0 85.1 

EA Cyprus 21.0 26.3 27.9 -4.3 -2.6 -3.5 79.3 90.1 87.4 

EA Portugal 14.1 18.3 22.2 0.4 1.2 -1.8 103.0 106.4 92.1 

EA Germany 29.9 34.5 42.0 0.9 -1.0 -1.4 103.0 97.0 96.7 

EA Spain 22.6 27.5 32.7 -0.6 0.9 -0.5 97.4 103.2 98.5 

EA Italy 29.2 33.6 36.0 -2.3 -0.5 -0.4 92.1 98.5 98.9 

EA Estonia 5.7 15.1 18.4 -1.0 -2.5 -0.2 82.5 83.5 99.1 

EA Netherlands 30.3 40.0 46.0 0.5 -0.6 0.4 101.8 98.4 100.9 

EA Finland 31.0 40.4 45.7 -0.7 -1.6 1.6 97.6 96.1 103.5 

EA Belgium 34.3 44.0 52.1 2.7 2.0 1.8 107.9 104.6 103.5 

EA Austria 28.3 36.0 41.7 2.8 1.1 2.7 109.8 103.0 106.4 

EA Slovenia 13.2 20.7 23.8 1.1 0.5 1.8 108.2 102.6 107.4 

EA France 31.2 37.9 42.9 0.2 1.9 3.7 100.7 105.0 108.7 

EA Greece 16.8 25.6 19.6 -0.6 -0.7 1.8 96.2 97.3 109.4 

EU Poland 6.6 12.9 17.7 -0.3 -3.0 -5.1 95.6 77.2 71.3 

EU Romania 1.8 8.4 12.1 0.2 -1.2 -3.2 110.5 85.6 73.6 

EU Hungary 5.9 14.0 14.8 -0.3 -1.8 -2.6 94.2 87.3 82.2 

EU Czech Rep. 6.0 14.6 18.4 -0.5 -2.0 -2.6 92.3 86.2 85.7 

EU UK 34.3 46.0 46.1 -3.0 -2.3 -3.9 91.2 95.0 91.5 

EU Bulgaria 2.2 5.1 8.2 -0.2 -1.3 -0.5 89.9 74.6 93.7 

EU Denmark 32.9 41.7 54.4 1.0 2.9 -0.2 103.0 107.0 99.7 

EU Croatia 8.0 14.5 15.6 1.6 1.1 0.3 120.2 107.3 102.1 

EU Sweden 25.0 33.8 43.2 3.3 3.7 3.9 113.0 110.9 109.0 

Extra EU USA 43.8 44.6 72.2 -3.4 -2.7 -8.8 92.3 93.9 87.8 

Extra EU Japan 34.8 26.1 37.7 6.5 3.0 0.8 118.7 111.5 102.1 

Source: own elaboration on AMECO 
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Table 1 shows a clear improvement of competitiveness in Germany, and deterioration in Italy and 

Greece. To demonstrate the power of our analytic tool, we show in Figure 4 the evolution of actual and 

equilibrium wages in four significant member states.8  

Germany has regained competitiveness since it undertook labour market reforms in the mid-2000s, 

because its equilibrium wage has gone up. Nominal wage increases were restrained before the Euro 

crisis, but have accelerated since then. By contrast, in France, Italy and Spain, equilibrium wage growth 

has slowed down due to their disappointing productivity performance. France has persistently lost 

competitiveness with wages today 10% above equilibrium. The loss has accelerated in 2015 when 

actual labour compensation increased despite a stagnation in the equilibrium level. Since 2016, 

competitiveness has improved in Italy and Spain. In Italy, this seems to be correlated with the Job Act 

of 2014-15. Greece is a sad story. Nominal wages were cut during the crisis, but the equilibrium wage 

has fallen even more rapidly. The excessive austerity imposed by the creditors has reduced aggregate 

spending at a faster rate than could be written off from the capital stock, so that the productivity of the 

Greek capital stock has fallen. With the return of moderate growth, the equilibrium wage has now 

started to rise. Finally, in Ireland we observe a significant leap in equilibrium wages (also noticeable in 

the unit labour cost index in Figure 1), which is explained by increases in productivity: “Across the 

OECD, labour productivity growth in manufacturing has tended to outpace services sector growth. 

Between 2009 and 2015, Irish growth in manufacturing was 16% compared with 3% in services and -

2% in construction. Irish manufacturing productivity data has been significantly influenced by 

corporate restructuring […], including the relocation of firms with significant IP assets and aircraft 

leasing, [leading] to noteworthy increases in labour productivity, particularly in 2015 (22.5%)” (Irish 

National Competitiveness Council, 2017, S. 58-62).  

Our analysis links wage bargaining with structural reforms that improve the growth of productivity and 

potential output. Wage competitiveness is not just a matter of the functioning of labour markets. It must 

be seen in a broader context. 

                                                           
8 The full set of data and graphics is available on request from the authors 
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Figure 4. Actual versus Equilibrium Wages in Selected Member States 
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WCI versus NEER and ULC 

We will now compare our WCI with the standard indices for REER (real effective exchange rates) and 

ULC. The latter are normalized to the Euro Area average.  The comparison in shown in Figure 5 for the 

period 1999-2007 and in Figure 6 for the period 2010-2015. A drop in REER or ULC corresponds with 

a fall in relative prices or labour costs, while a negative change in the WCI indicates that a country has 

improved its return on capital relative to the Euro Area. We observe important differences between the 

evolution of the WCI and the other two indicators before and after the Global Financial Crisis. In more 

than one third of all cases, our WCI indicates the opposite of what the traditional indices signal. 

The first difference concerns the behaviour of the new member states of the Euro Area, in particular the 

Baltic States and Slovakia. For this group both ULCs and REERs indicate an increase in relative prices 

between 30% and 15% with respect to the average, while the WCI indicates the improvement in their 

competitive positions (i.e. reductions in the WCI) ranging from 3% in Estonia to 22% in Latvia. This 

appreciation of the REER and the increase of real ULCs was due to the convergence to western price 

standards that represents the logic of catching up in transition economies. However, these countries were 

able to sustain their competitiveness due to gains in capital productivity. On the other hand, the WCI 

dynamics in the pre-crisis decade indicate that Ireland, Italy, Spain, Portugal and France accumulated the 

highest competitiveness losses.  

After the global financial crisis (Figure 6), we observe a generalized fall of both ULC and REER in many 

countries. Exceptions to this pattern are the Baltic States, Germany and Austria. The former show a loss 

of competitiveness in all three indicators but stronger for the WCI. In Germany nominal wages increased 

more rapidly and in Austria the REER fell while both ULC and WCI increased because productivity 

deteriorated. The WCI confirms that Portugal, Ireland and Spain have improved their competitive 

position, as shown by all indicators, but in Greece the WCI indicates a deterioration despite 

improvements in the traditional indices. Finally, in Germany the slight increase in relative ULC is not 

matched by the WCI show no change between 2010 and 2015. 

To sum up, the picture of the competitive dynamics in the Euro Area based on WCI differs partially from 

the standard measures of competitiveness. More specifically, it provides a different picture on the 

evolution of imbalances in two ways. First, the initial increase and, more intensively, the subsequent 

reduction of competitive imbalances between the core and the periphery of the EMU appear to be less 

marked. Second, the French position appears to be more worrisome than previously expected. 
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Figure 5 – Comparison between WCI, ULC and REER in the Euro Area: percentage changes 

1999-2007 

 

Source: own elaboration on AMECO 

Figure 6 – Comparison between WCI, ULC and REER in the Euro Area: percentage changes 

2010-2015 

 

Source: own elaboration on AMECO 

4. Testing the performance of the WCI 

The performance of the WCI can be assessed by looking at its ability to explain the evolution of revealed 

competitiveness vis-a-vis the other standard measures of international competitiveness, namely the Real 

Effective Exchange Rate (REER) and the relative Unit Labour Cost (ULC). The most important revealed 

measure for the competitiveness of goods and services is the dynamics of export market shares, given by 

the ratio of national to world exports. Market shares are the result of structural factors relating to both 
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demand and supply sides. Competitiveness is typically considered a supply side factor whereas demand 

side factors relate to the interaction between the sectoral and geographical composition of exports. By 

using a classic Constant Market Share analysis (CMS) the effect of market and product specialization 

can be separated from supply side competitiveness changes. We follow the ECB (2005) approach and 

decompose market share growth as follows: 

(17) 𝑚𝑘𝑡_𝑠ℎ𝑖,𝑡 = 𝑚𝑒𝑗,𝑡 + 𝑝𝑒𝑘,𝑡 + 𝑐𝑜𝑚𝑝𝑖,𝑡 + 𝑚𝑖𝑥𝑖,𝑗,𝑘,𝑡  

Where mkt_sh is the difference between country i and world export growth, me is the market effect, pe 

is the product effect, comp is the supply side competitiveness effect and mix is a residual term.  

The variables mkt_sh and comp will be regressed alternatively on the three measures of competitiveness 

as in the following equations: 

(18)  𝑚𝑘𝑡_𝑠ℎ𝑖,𝑡 = 𝛼 + 𝛽1𝑋𝑡 + 𝜃𝑡 + 𝑢𝑖 + 𝜀𝑖,𝑡 

(19)  𝑐𝑜𝑚𝑝𝑖,𝑡 = 𝛼 + 𝛽1𝑋𝑡 + 𝜃𝑡 + 𝑢𝑖 + 𝜀𝑖,𝑡 

X=WCI, REER, ULC whereas ϑt and ui are country and time specific fixed effects. 

Another important indicator of external competitiveness is the ability to attract FDI, which is related to 

production costs, exchange rate expectations, size of the host market and non-price competitiveness 

factors. ULC typically measure production costs while REER also takes into account the effect of 

exchange rates movements. Non-price competitiveness factors like product quality are normally 

associated with higher prices, leading to opposite movements in ULC and REERS.  In addition, structural 

factors like the regulatory quality, efficiency of the institutions, rule of law, can all affect the actual and 

expected return on investment while not necessarily leading to higher labour costs. For this reasons, the 

WCI seems to be better suited in explaining inward FDI as, in addition to price competitiveness, it 

captures all other structural factors leading to a lower rate of return on capital. To provide evidence on 

this issue we estimate the following equation: 

(20)  𝐹𝐷𝐼𝑖𝑠𝑖,𝑡 = 𝛼 + 𝛽1𝑋𝑡 + 𝜃𝑡 + 𝑢𝑖 + 𝜀𝑖,𝑡 

Where FDIis is inward FDI as a percentage of GDP, while the other variables retain their previous 

meaning. 
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Equations (17)-(20) are estimated using the Common Correlated Effects estimator (Pesaran, M. 2006, 

Pesaran and Chudik 2015) which has the advantage of returning consistent estimates when series are 

non-stationary and cross correlation among panels exists. In the basic formulation, the estimator relies 

on a fixed effects model (CCEFE) which allows only exogenous regressors. However, the three 

competitiveness indicators are potentially endogenous due to the effect of trade integration on 

competitiveness on the one hand (Coe and Helpmann 1995, Yaple 2005) and the effect of FDI in fostering 

technological and organizational changes on the other (Dunning 1993, Bloomstrom et al. 1996, De Mello 

1999). Endogeneity is accounted by using an Instrumental Variables formulation of the estimator 

(CCEIV, Neil 2015) where the regressors are instrumented by their first and second lags. 

Table 2 – Estimation results for market shares, Euro area 12 countries over 1996-2015 

Dep. Var: Market share EU Market share EA Market share World 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ulc -0.058   -0.017   -0.071*   

 [0.082]   [0.087]   [0.037]   
Wci  -0.052*   -0.125**   -0.027*  

  [0.029]   [0.050]   [0.014]  
reer  -0.016   0.032   -0.116 

   [0.047]   [0.082]   [0.127] 

chi2 0.493 3.174 0.114 0.037 6.159 0.152 3.715 3.774 0.84 

N 229 229 229 229 229 229 229 229 229 

 Competitiveness EU Competitiveness EA FDI IS 

 (1) (2) (3) (4) (5) (6) (7) (8) (9) 

Ulc -0.899   -1.528*   -0.207   

 [0.673]   [0.840]   [0.856]   
Wci  -0.814**   -1.268**   -1.382*  

  [0.294]   [0.566]   [0.755]  
reer  -0.112   -0.484   -0.728 

   [0.269]   [0.428]   [1.394] 

chi2 1.782 7.673 0.174 3.315 5.02 1.282 0.058 3.349 0.273 

N 224 224 224 224 224 224 228 228 228 

*significant at 10% level; **significant at 5% level; significant at 1% level. Explanatory variables: 

ulc=relative unit labour cost; wci=wage competitiveness index; reer=real effective exchange rate.  

 

The estimation results for equation (17-20) are shown in table 2. The WCI is the only significant 

determinant of both intra-EU and intra-EMU market shares (second and third panels) whereas reer 

performs slightly better to explain total market shares in global trade (first panel). The latter result is not 

unexpected as the WCI is based on equilibrium wages for the EMU, hence failing to capture the effect 

of developments outside the EU.  
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As for the competitiveness effect, we find a confirmation that the WCI has a higher explanatory power 

both within the EU and the EMU (Table 2, lower panel columns 1-6). Finally, we can see that the WCI 

is the only significant determinant of FDI inflows (Table 2, lower panel columns 7-9). Yet, contrary to 

the other estimates, the WCI becomes significant only when using the CCEIV approach, meaning that 

the endogeneity problem is relevant only in the relation between FDI and WCI.   

To sum up, these results confirmed the better performance of the WCI in explaining the relative 

competitiveness of Euro Area members. 

 

 

5. Conclusions  
This paper has developed an innovative measure for the determination of equilibrium wage levels. We 

have argued that while wage setting obviously matters for competitiveness, it is impossible without an 

appropriate benchmark to say whether wages are too high or too low. A reasonable benchmark for 

determining equilibrium wage levels in the European Union can be derived from the assumption that the 

return on capital in a given country or industry ought to be the same as the average return on capital in 

the Euro Area. Wage levels are competitive if they are below equilibrium, contributing to levels of 

profitability that are above the Euro Area average, so that they can attract investment and accelerate 

economic growth. By contrast, wages above equilibrium are hampering regional and sectoral growth. 

Thus, competitiveness positions within the currency area will determine regional and sectoral 

divergences in growth rates, and they are, therefore, an important variable for designing strategies of 

balanced growth.  

Our measure for equilibrium wages and competitiveness points at the conditions under which wage 

increases are compatible with competitiveness and therefore defines the limits for wage increases that 

are consistent for stimulating demand and pursuing a wage-led growth strategy. The famous Rehn-

Meidner rule recommended that nominal wages ought to be distributionally neutral, i.e. they ought to 

increase at the rate of labour productivity plus inflation, so that the wage share remains constant. In the 

Euro Area that has been amended to say that wage increases should take into account labour productivity 

and the inflation target of the ECB.9 However, this rule ignores the impact of capital productivity on 

                                                           
9See  (Koll, 2005); (Commission, 2005). 
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equilibrium wages. Balanced growth across countries and sectors would require nominal wages to be 

equal to equilibrium wages. However, it is also true that wages are an important component of aggregate 

demand. When austerity policies seek to lower wages in order to improve competitiveness, they cut 

demand and reduce output and therefore affect the productivity of capital and labour negatively, which 

in return hampers competitiveness. Greece is the most dramatic example for such vicious circle.  

Our evidence has also shown that the WCI performs better than traditional indicators of competitiveness 

in explaining countries’ performance on international markets and in attracting FDI. Furthermore, on a 

descriptive level the WCI provides a different narrative with respect to the standard core-periphery 

dualism. Competitiveness differences are not always correctly represented by ULCs and REERs. This is 

most obvious in the case of the strong competitiveness advantage in Eastern European Countries, which 

is hidden by price and cost indices.  

Avoiding macroeconomic imbalances in the Euro Area is an important objective, especially given that 

there is no fiscal union that could correct market distortions. The European Commission would be well 

advised to include the wage competitiveness index, which measures competitiveness in levels into its 

scoreboard for the Macroeconomic Imbalance Procedure.  
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Table A1. Cluster classification based on levels and changes in the RoC (1995-2016) 

 Cluster 1 Cluster 2 Cluster 3 

AUT 22 0 0 
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BEL 22 0 0 

CYP 0 21 1 

DEU 22 0 0 

ESP 22 0 0 

EST 7 15 0 

FIN 22 0 0 

FRA 22 0 0 

GRC 22 0 0 

IRL 0 17 5 

ITA 18 4 0 

LTU 2 5 15 

LUX 0 20 2 

LVA 5 5 12 

MLT 0 19 3 

NLD 22 0 0 

PRT 22 0 0 

SVK 0 9 13 

SVN 22 0 0 

Source: own elaboration on AMECO. * The table indicates the number of observation for each country that 

belong to a given cluster, for example Estonia after 2004 is with cluster 1, Italy too got into cluster 1 from 1999. 

Countries are assigned to the cluster where the majority of observations belong. 

 

 

 

 


