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1 | INTRODUCTION

This paper considers how changes in competitiveness, as measured by changes in unit labour costs,
affect macroeconomic performance measured by GDP, credit and the current account balance. The
paper differs from most earlier studies by using quarterly data and by estimating vector autoregres-
sive models for each euro area country individually rather than in a single model for a panel of
countries. This approach makes it possible to assess the importance of cross-country hetero-
geneities within the euro area.

A key economic policy objective following the global financial crisis and the European sover-
eign debt crisis has been to improve cost or price competitiveness, especially in the Southern Euro-
pean countries that were affected most severely by the crisis. Improving competitiveness is seen as
a way to strengthen macroeconomic performance, avoid imbalances accumulating in countries in
the monetary union and reduce the risk of financial instability (Draghi, 2012; Sinn, 2014). In fact,
the European Union has implemented a number of policy measures since 2011 seeking to monitor
competitiveness and obliging individual Member States to take measures to improve competitive-
ness. These measures include the Euro Plus Pact and the Macroeconomic Imbalance Procedure of
the Six Pack (Gabrisch & Staehr, 2015).

Given the policy importance placed on improving competitiveness in the European Union and
its Member States, it is important to assess how changes in competitiveness affect macroeconomic
performance. Structural reforms or other policy measures targeting competitiveness are often intro-
duced at times of economic strain or immediate crisis. This means that not only the longer run
effects of competitiveness measures, but also the short and medium-run effects should be assessed
to ensure that existing problems are not aggravated by the measures.1 Many political economy
models, including models with forward-looking agents, posit that short-run developments are vital
in gaining public support for measures that are beneficial in the long run (Dewatripont & Roland,
1995). Aiginger and Glocker (2014) argue that short-run considerations must be taken into account
when policy measures are devised to address economic imbalances in Europe.

1It may moreover be difficult to identify the effects of competitiveness measures on economic performance in the longer
run due to the interconnection of business cycle and trend developments (Bordon, Ebeke, & Shirono, 2016).
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Despite the prominence of competitiveness in macroeconomic policymaking in the EU and else-
where, the existing academic literature offers little guidance about how competitiveness affects
GDP, the current balance and domestic credit. All three variables are included in different forms in
the Scoreboard of the Macroeconomic Imbalance Procedure. Moreover, divergent dynamics of the
current account balance and domestic credit are often seen as important indicators of vulnerability
to financial instability or financial crises (Bussiere & Fratzscher, 2006; Claessens, Dell’Ariccia,
Igan, & Laeven, 2010).

There are potentially a large number of channels through which competitiveness can affect
GDP, the current account balance and credit growth. The main argument that external price com-
petitiveness has a positive effect on macroeconomic performance runs through the trade balance or
net exports. An improvement in competitiveness may increase exports and reduce imports depend-
ing on the export and import elasticities (Bahmani-Oskooee & Ratha, 2004).

It follows that improved competitiveness can strengthen net exports and, ceteris paribus, bring
about an improvement in the current account balance. Improved competitiveness that leads to
increased external demand is likely to stimulate GDP if there is slack in the economy, but com-
petitiveness can also affect external demand and GDP through other channels such as expecta-
tions and balance sheet effects, the size of which is likely to depend on country-specific features
(C�espedes, Chang, & Velasco, 2004). Changes in competitiveness can similarly affect domestic
credit through expectations and balance sheet effects, but may also have an indirect effect if
banks and borrowers react to other developments such as changes in GDP or in the current
account balance.2 Indeed, the effects of changes in competitiveness on the current account, GDP
and credit are likely to operate through a host of interconnected channels that may well vary
from country to country.

The limited number of studies assessing the importance of external competitiveness for macro-
economic performance indicators finds mixed results. Among the studies emphasising the impor-
tance of competitiveness is Belke and Dreger (2013), who use panel data estimations and find that
current account imbalances in the peripheral euro area countries can to a large degree be attributed
to developments in unit labour costs and therefore advise that these countries should improve com-
petitiveness by taking measures to lower unit labour costs. Zemanek, Belke, and Schnabl (2010)
support this view and argue that various structural reforms may help alleviate the competitiveness
problems by lowering unit labour costs, and that they may thereby eventually improve external
balances. Hanck�e (2013) provides an account of the labour market institutions in different coun-
tries and posits that the differences between the institutions have led labour costs to develop differ-
ently across the countries in the euro area. The countries that have lost wage competitiveness have
subsequently experienced financial and economic crises. The fixed nominal exchange rates mean,
however, that it is difficult for countries in the euro area to regain lost competitiveness. In fact,
Belke and Gros (2017) argue that austerity policies and corresponding increases in the unemploy-
ment rate are unavoidable in countries in a monetary union that is seeking to improve the current
account balance.

In contrast, Diaz Sanchez and Varoudakis (2013) find using panel data VAR models that
demand factors are behind changes in price and wage competitiveness and the current account
balance in the euro area, while competitiveness appears to play only a minor role. Gabrisch and
Staehr (2015) consider the relationship between competitiveness measures and the current
account balance in different panels of European countries and find that changes in the current

2Lane and McQuade (2014) discuss how current accounts and domestic credit may be linked via the funding and lending
practices of banks in economies with free capital mobility.
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account balance help explain the development of the competitiveness measures, while there is no
discernible effect in the opposite direction. Comunale and Hessel (2014) use panel data estima-
tions and find relatively weak effects from price competitiveness to imports and exports and the
current account. Policy-oriented studies such as Holinski, Kool, and Muysken (2012), Tressel
and Wang (2014) and Wyplosz (2013) emphasise the importance of the domestic business cycle
for external balances. De Santis and Cesaroni (2016) consider current account imbalances in the
euro area and conclude that competitiveness appears to become less important over time, but
equally that there seems to be substantial heterogeneity between the core and the periphery of
the EU.

Most of the papers surveyed here use panel data estimations, meaning that they effectively
assume homogeneity across the countries in the panel. This assumption may be surprising in light
of the heterogeneous developments across countries in Europe both before and after the outbreak
of the global financial crisis, and also because of the well-known challenges to the European
common currency area arising from asymmetric shocks and the differences in economic structures
(De Grauwe, 2014). Notable exceptions include Podstawski (2016) who considers the current
account dynamics of selected European countries using time-varying VAR models with shocks
identified through long-run and sign restrictions. Shocks to domestic demand, monetary policy and
price competitiveness are found to be important for the current account balance. Dieppe et al.
(2012) report the results of simulation studies using different country-specific econometric models.
The effects of changes in price and wage cost competitiveness are found to differ substantially
across the countries considered.

To allow for possible cross-country heterogeneity, this paper investigates how competitiveness
affects macroeconomic variables by estimating vector autoregressive models for eleven euro area
countries individually using quarterly data from 1995Q1 to 2013Q4. The VAR models contain unit
labour costs together with GDP, domestic credit and the current account balance. All the variables
are seasonally adjusted and detrended. The variables in the VAR models alongside the competi-
tiveness variable are selected from the literature and chosen because they are of immediate policy
relevance; GDP is of importance for economic welfare, while domestic credit and the current
account balance are indicators of financial vulnerability (Jord�a, Schularick, & Taylor, 2013; Obst-
feld, 2012; Taylor, 2014).

Our analyses show that shocks to unit labour costs help explain subsequent GDP developments
in almost all of the euro area countries considered. Higher unit labour costs typically lower GDP
relative to trend up to 2 years after the initial shock. The effect seems to be strongest in the coun-
tries in the euro area core, while it is short-lived and imprecisely determined in the countries in
Southern Europe. Higher unit labour costs do not seem to change the dynamics of the current
account balance, with Germany and Belgium as possible exceptions. Finally, higher unit labour
costs do not appear to matter for the subsequent dynamics of domestic credit in any of the euro
area countries considered. These results are generally robust to different robustness analyses such
as alternative measures of competitiveness, changes in the ordering of the variables in the struc-
tural VAR model or shortening of the estimation sample.

The rest of the paper is organised as follows: Section 2 describes the data used, the transforma-
tions needed for their use in VAR models and the estimation procedure of the VAR models. Sec-
tion 3 discusses the results of the VAR models using impulse responses and variance
decompositions. Several sensitivity analyses are presented in Section 4. Section 5 summarises the
results and discusses policy conclusions.
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2 | DATA AND EMPIRICAL METHODOLOGY

2.1 | Model and variables

We choose nominal unit labour costs as our preferred measure of competitiveness. This variable is
arguably the most widely used competitiveness indicator, and it features prominently on the Score-
board of the Macroeconomic Imbalances Procedure. Even though unit labour costs are a nominal
variable and hence not unit free, this variable is indexed to 100 for the base year 2010. The unit
labour costs indicator measures the nominal labour costs per unit of real GDP. Higher unit labour
costs indicate increased production costs and consequently a loss of competitiveness. However, the
indicator has not entirely escaped criticism (see, e.g., Felipe & Kumar, 2014). Unit labour costs
cannot be compared directly across countries, because the composition of a unit of real GDP in
country A is not necessarily the same as the composition of a unit of real GDP in country B. The
quality of the goods produced by country A may also be different from those produced by country
B. Furthermore, unit labour costs only take account of cost developments in the domestic economy
but not of those in other countries.

Our choice of variables is derived from the literature using panel VAR models to determine
how competitiveness affects macroeconomic and financial imbalances. Diaz Sanchez and Varouda-
kis (2013) use five variables, that is, the real effective exchange rate, the current account balance,
a real long-run interest rate, the output gap and annual real GDP growth. The paper does not
explain why two output measures are used. Gnimassoun and Mignon (2016) include three vari-
ables in their panels, that is, a measure of exchange-rate misalignment, the output gap and the cur-
rent account gap. Finally, Comunale (2017) includes the same variables in the baseline model
although the trend components used to compute the gap measures are computed differently. Auxil-
iary models in Comunale (2017) use a variable computed from credit to the private sector in per
cent of GDP.

Following this literature, we include the current account, GDP and credit along with unit labour
costs in our VAR model. The model is parsimonious, and there may be arguments for including
more variables such as consumption, investment, various interest rate measures, government defi-
cits and various external variables, in part to avoid any potential omitted variable bias. However,
given our time sample from 1995Q1 to 2013Q4 and given that we estimate country-specific VAR
models unlike the panels in the literature, we need to take degrees of freedom into account. Add-
ing too many variables will reduce the precision of the estimates in small samples.

2.2 | Properties of the data

Data for unit labour costs, GDP and the current account are from the OECD, and private credit
comes from the BIS. We restrict our country sample to the original 11 euro area countries (Austria,
Belgium, Finland, France, Germany, Ireland, Italy, Luxembourg, the Netherlands, Portugal and
Spain).3 We use a common sample for the data which runs from 1995Q1 until 2013Q4. Even
though data for most variables are available before 1995, we use 1995 as the starting year to avoid
inclusion of the ERM crisis in the sample. In 1995–1998, before the irrevocable fixing of national
exchange rates to the euro on 1 January 1999, exchange rates between the euro area members were
very stable. In this period, monetary policies were coordinated across the countries by the European
Monetary Institute, the forerunner to the European Central Bank, and nominal exchange changes

3Unfortunately, there are not enough data available for Greece to be included in the sample.
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could no longer be used as a policy tool to affect competitiveness. We include this period in the
sample in the baseline specification to ensure a sufficient number of observations.4

Most variables are non-stationary or borderline stationary (unit root tests are available upon
request). When we tested for cointegration in preliminary analyses using tests such as the trace
test, we generally did not find long-run cointegrating relationships.5 Without a long-run cointe-
grating relationship, we cannot reliably estimate a VECM model. While it is possible to assume
a stable long-run relationship following theoretical arguments, the case for doing so here is
weak. First, the literature does not allow us to identify clear long-run equilibrium relationships
between the variables analysed. Second, some variables, such as the current account variable, are
difficult to reconcile theoretically with nonstationarity in long samples. Third, we are mainly
interested in the short to medium-run effects of shocks to competitiveness variables. In conclu-
sion, the lack of theoretical and empirical support for estimation of co-integrated relationships
suggests that estimating a VAR model using detrended data series is the most appropriate choice
in this case.6

We conduct several data transformations to obtain a set of variables that are stationary and lend
themselves to easy interpretation. We measure the current account in per cent of GDP, since this is
the transformation of the variable that is seen as most policy relevant. Credit to the private sector
is deflated with the consumer price index. At last, GDP is measured in real terms.

We remove the trend from each variable and retain the gap or difference between the variable
and the trend. Similar detrending is also used in the studies by Comunale (2017) and Gnimassoun
and Mignon (2016). There are several ways of removing the trend component from variables.
Here, we use an HP filter with a lambda parameter of 1,600, the parameter typically used for quar-
terly data.7 Thereafter, any remaining seasonal pattern is removed using the Census X12 method
assuming an additive seasonal pattern.

The detrending facilitates a straightforward interpretation of the variables in the VAR model. The
transformed unit labour costs, ULC_GAP, is the deviation of unit labour costs from the trend. The cur-
rent account gap, CA_GAP, is the deviation from the trend development of the current account bal-
ance. The transformed output variable, GDP_GAP, can be interpreted as an output gap. Finally, the
transformed credit variable, CR_GAP, is a credit gap reflecting deviations from the trend.

Table 1 shows the mean and standard deviation of all variables. The mean of most variables is
close to zero across countries. This is by construction since the trend from each variable has been
removed with the HP filter. However, the mean is not exactly zero because we use all the available
data for a series, which in several cases means since 1979, to construct the trend while the num-
bers in Table 1 only reflect the sample common for all countries of 1995:Q1–2013:Q4.

There is no clear ordering in terms of volatility across the variables. In general, larger countries
have lower standard deviations than smaller countries do. Austria and France have the smallest
standard deviation for ULC_GAP, and Ireland and Luxembourg have the largest. The lowest stan-
dard deviation is found for CR_GAP for Austria and Germany and the highest for Ireland and

4We carry out robustness checks in Section 4 to examine how much the results change if the sample starts in 1999Q1 after
the introduction of the euro.
5It generally seems to be difficult to identify the long-run effects of economic policies in empirical studies, perhaps because
of interlinkages between the business cycle and trend (Bordon et al., 2016).
6We believe that an analysis of the long-run effects may be better achieved using dynamic (stochastic) general equilibrium
models, facilitating the modelling of structural change in the economy.
7The results remain largely unchanged when larger deviations from the trend are allowed, for example, by choosing a
lambda parameter of 10,000.
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Luxembourg. Belgium and France have the smallest standard deviation for GDP_GAP, while again
Ireland and Luxembourg have the largest. Finally, Germany and Italy have the lowest standard
deviation for CA_GAP and Luxembourg and the Netherlands have the highest.

Table 2 shows the correlation between the variables. In general, the correlation between any
two of the four variables is not larger than 0.5 with the one important exception of the correla-
tion between ULC_GAP and GDP_GAP. The correlation is negative and in absolute terms larger
than �0.5 for all countries except Ireland, Portugal and Spain. This already suggests a strong
relationship between the two variables. For some pairs, we also find higher correlations, most
notably the relatively high correlations between CR_GAP, GDP_GAP and CA_GAP for Portugal
and Spain.

TABLE 1 Descriptive statistics

Unit labour
costs, ULC_GAP

Credit,
CR_GAP

Output,
GDP_GAP

Current account
balance,
CA_GAP

Mean SD Mean SD Mean SD Mean SD

Austria 0.00 0.94 �0.14 1.86 �0.01 1.32 �0.05 0.96

Belgium 0.01 1.16 �0.18 2.13 0.00 1.05 �0.02 1.63

Finland �0.03 1.71 �0.44 2.72 0.14 2.13 0.08 1.49

France �0.03 0.67 �0.23 2.10 �0.01 1.03 �0.01 0.48

Germany �0.03 1.32 �0.08 1.08 0.01 1.54 0.04 0.81

Ireland �0.01 2.83 �0.23 5.38 �0.02 2.40 0.01 1.37

Italy �0.06 1.38 �0.30 2.09 0.04 1.29 0.03 0.73

Luxembourg 0.01 2.28 0.22 5.25 �0.03 2.33 0.00 4.06

Netherlands 0.01 1.38 �0.15 2.03 0.01 1.32 0.05 1.68

Portugal 0.00 1.21 0.02 2.76 �0.02 1.15 �0.01 1.42

Spain 0.02 1.11 �0.39 3.09 �0.02 1.10 0.03 1.14

TABLE 2 Correlations between variables

Variable 1: ULC_GAP ULC_GAP ULC_GAP CR_GAP CR_GAP GDP_GAP
Variable 2: CR_GAP GDP_GAP CA_GAP GDP_GAP CA_GAP CA_GAP

Austria �0.20 �0.75 �0.01 0.54 0.11 0.16

Belgium 0.31 �0.58 �0.37 0.06 �0.07 0.12

Finland 0.28 �0.78 �0.12 0.03 0.05 0.11

France 0.22 �0.79 0.00 0.27 �0.28 �0.29

Germany 0.29 �0.81 �0.41 �0.05 �0.31 0.25

Ireland 0.00 �0.17 �0.27 0.25 �0.27 �0.41

Italy �0.17 �0.59 0.33 0.33 �0.27 �0.23

Luxembourg 0.07 �0.71 �0.18 �0.02 �0.15 0.17

Netherlands �0.18 �0.62 �0.14 0.61 �0.39 �0.31

Portugal 0.26 �0.32 �0.19 0.51 �0.49 �0.50

Spain 0.35 0.09 �0.01 0.62 �0.50 �0.85
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2.3 | VAR estimation and Cholesky ordering

In the previous section, we established correlation between pairs of variables, but evidently not
causation. Therefore, we estimate a VAR model with all four variables for each individual country.
Each VAR model is estimated using two lags of all variables. The BIC typically suggests one lag,
the AIC points at four or more lags, while the Hannan–Quinn test proposes a number of lags
below four. Given the relatively small number of observations, we opt for a lag length of two.
Most of the tests indicate that this number of lags adequately removes serial correlation. It also
avoids the model being overspecified by reducing the degrees of freedom of the relatively small
number of observations for which the VAR models need to be estimated.

The impulse response functions are produced for a positive shock of one standard deviation to
ULC_GAP; an increase signifies a worsening or deteriorating competitiveness. The impulse
responses of the baseline specification are calculated using a Cholesky ordering with first ULC_
GAP, then CR_GAP, then GDP_GAP and, finally, CA_GAP. This baseline ordering implies that a
competitiveness shock is allowed to affect the other variables in the system contemporaneously.8

The ordering is chosen following a number of arguments.
Economic theory does not provide firm guidance about the specific ordering since in principle

all variables could interact simultaneously. Other studies have therefore adopted pragmatic
approaches guided by their specific research question, followed by robustness analyses to assess
the importance of the ordering (Comunale, 2017; Gnimassoun & Mignon, 2016). We follow a sim-
ilar approach. In a sensitivity analysis, we use an alternative ordering scheme for the variables in
the VAR to investigate the sensitivity of the results to the ordering.

The ordering implies that competitiveness shocks first affect credit, a variable which can
respond relatively quickly. Competitiveness and credit may then affect demand and GDP, and,
finally, the current account responds to these changes. The ordering is reasonable insofar as it is
reasonable to presume that competitiveness shocks are not contemporaneously affected by the other
variables in the VAR model.

Our main interest are the macroeconomic effects of competitiveness shocks, that is, shocks to
ULC_GAP, and it is therefore expedient to place this variable first in the ordering so that all the
other variables can react to it contemporaneously. In this way, we give the competitiveness shock
the best chance of affecting the other variables, and this may be particularly important given that
the empirical literature often finds no or only subdued macroeconomic effects from changes in
competitiveness, as discussed in Section 1.

3 | VAR RESULTS

3.1 | Competitiveness and the current account balance

Figure 1 shows the response of the current account balance to a worsening in competitiveness
amounting to a one standard deviation increase in ULC_GAP for each of the 11 euro area coun-
tries. To improve readability, the scales are allowed to vary across the plots for the individual
countries.

8Instead, generalised impulse response variables (GIRFs) can be calculated using the methodology outlined in Pesaran and
Shin (1998). An advantage of using GIRFs is that these impulses are invariant to the ordering of the variables. However,
since we order the competitiveness variable first and only study the effects of shocks to competitiveness, the GIRFs are
identical to the impulses of the Cholesky decomposition; see Pesaran and Shin (1998) for more details.
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One striking observation from the impulse responses in Figure 1 is the heterogeneity across the
countries in the sample. In many cases, the current account declines or worsens in the short run in
response to higher unit labour costs, but the picture is far from uniform over time or across the 11
countries. The only two cases where the negative effect on the current account balance is statisti-
cally significant at the 95% level are Belgium and Germany, but then only in one or two quarters.
The modest effect the competitiveness variable has on the current account balance for most coun-
tries is confirmed by variance decompositions; see Table A1 in Appendix A for the contribution
of unit labour costs to the variation of the three other variables of the model after 4 and 12
quarters.

The heterogeneous and often statistically insignificant response of the current account to com-
petitiveness shocks across the sample countries may appear surprising at the outset. The results
are, however, largely in line with the findings in other cross-country studies, which often find that
measures of competitiveness have little explanatory power over the current account balance
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FIGURE 1 Response of current account balance to a standardised competitiveness shock
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable ULC_GAP.
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(Comunale & Hessel, 2014; Diaz Sanchez & Varoudakis, 2013; Gabrisch & Staehr, 2015). Studies
of the performance of exports and imports similarly find that competitiveness measures have little
effect in the short run and that the effects vary substantially across different countries (Boyd,
Caporale, & Smith, 2001; Christodoulopoulou & Tka�cevs, 2016). The results also line up with
research on the j-curve, which typically finds mixed results on the trade balance or current account
responses from real exchange rate shocks; see the literature overview in Bahmani-Oskooee and
Ratha (2004).

3.2 | Competitiveness and output

Figure 2 shows the responses of the output variable, GDP_GAP, to a generalised shock in ULC_
GAP. All countries, with the possible exception of Spain, show a decline in GDP after a worsen-
ing of competitiveness, up to 2 years after which the effect dies out. However, there is substantial
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FIGURE 2 Response of output to a standardised competitiveness shock
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable ULC_GAP.
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heterogeneity in terms of magnitude across the 11 countries in the sample. Austria, Belgium,
France, Italy and Portugal seem to have a relatively low sensitivity, while Finland, Germany, Ire-
land, Luxembourg and the Netherlands seem to see a stronger response from GDP to the competi-
tiveness shock.

Even though the results point in the direction of worsening competitiveness leading to lower
GDP relative to trend for most countries, policy conclusions should be drawn with caution. We do
not identify the source or cause of the worsening competitiveness, and the source may be of
importance for the results. The results nevertheless provide an important insight in the sense that
higher unit labour costs are likely to be followed by worsening GDP dynamics.

When reconciling the results that emerge from Figures 1 and 2, we conclude that a competitive-
ness shock typically affects GDP, but not the current account balance. The upshot is that the
effects on GDP stem from domestic factors such as consumption and investment, not from changes
in the external balance. The standard neoclassical models of production and investment indeed pre-
dict that higher production costs will lead to lower production and investment demand. As we do
not identify structural shocks, either wages or output per worker can trigger a change in unit labour
costs. An increase in wages may result in a decrease in investment, but are unlikely to lead to a
decrease in consumption. On the other hand, a negative productivity shock leads to an increase in
ULC and has a negative effect on output per worker. A negative productivity shock is consistent
with a decrease in consumption and investment, and possibly in government expenditure as well.
While extending the current model with more variables would allow a more detailed analysis, it
would also lead to estimation problems because of the degrees of freedom. Therefore, a separate
analysis would be needed to investigate the underlying processes across individual countries. This
is beyond the scope of this paper.

3.3 | Competitiveness and domestic credit

The final macroeconomic variable we consider is credit relative to trend, a variable of particular
interest for financial stability (Comunale, 2017). Competitiveness may affect credit volumes indi-
rectly through changes in other variables such as the current account balance or GDP but probably
also does so through changes in expectations and balance sheet compositions.

Figure 3 shows the impulse responses for the credit variable of a shock to ULC_GAP. It is
notable that the impulse responses have large confidence intervals and hardly any are statistically
significant at the 95% level. Moreover, the results vary substantially across the sample countries.
For some, including Ireland, Portugal and Spain, the responses are generally positive during the
first 2–3 years after the shock. For other countries, including Finland, France, Germany and Lux-
emburg the responses are generally negative during the same time interval. The countries in the
group with positive responses are predominantly those in the periphery of the euro area, suggesting
that deteriorating competitiveness and growth in credit coincide in these countries. The countries
in the group with negative responses are all in the core of the euro area where the dynamics of
competitiveness and credit were less pronounced.

The results in this section do not provide convincing support for the claim that a loss of com-
petitiveness results in a credit boom. This mechanism has often been claimed to be at work in
peripheral countries, particularly Spain. While the impulse response functions in this section sug-
gest the direction may be correct, it is clear that the impulse response functions have large confi-
dence bands. Therefore, care is needed when relating competitiveness to financial stability
concerns on credit growth.

STAEHR AND VERMEULEN | 77



4 | SENSITIVITY ANALYSIS

We conduct several robustness exercises to assess the sensitivity of our findings. First, we use a
different competitiveness variable: the real effective exchange rate using unit labour cost deflators.
Second, we use a different ordering scheme for the variables in the Cholesky decomposition to cal-
culate impulse response functions. Third, we exclude the years before the introduction of the euro
from the estimation sample since not all exchange rates were fully fixed before 1999.

We re-estimate all country VARs using the real effective exchange rate deflated by unit labour
costs as the measure of competitiveness. In line with the previous definitions of the variables, the
variable REER_ULC_GAP is found as the deviation of the real effective exchange rate from its
HP-filtered trend. While ULC_GAP is a country-specific variable, REER_ULC_GAP takes account
of developments in other countries and captures how a country’s ULC develops relative to those
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FIGURE 3 Response of credit to a standardised competitiveness shock
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable ULC_GAP.
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of its trading partners. The estimations use the same number of lags and the same variable ordering
as in the baseline specification in Section 3.

Figures B1–B3 in Appendix B show the impulse response functions when REER_ULC_GAP is
used as the competitiveness variable. The results are overall very similar to those in the baseline
model using. Figure B1 shows that real exchange rate shocks do not significantly affect current
account developments, which is in line with the findings of the baseline model reported in Fig-
ure B1. Figure B2 exhibits negative responses of output for all but one country, in line with the
findings in Figure B2 although the impulse response is only statistically significant for seven coun-
tries when the real exchange rate is used as competitiveness variables. Finally, Figure B3 shows a
statistically significant negative response for Austria, Finland, France and the Netherlands during
one or more quarters. This is very similar to Figure B3, which shows a significant negative
response for Finland, France and the Netherlands.

Next, in the baseline specification the ordering of the variables is ULC_GAP—Credit—GDP—
Current Account, as discussed in Section 2.3. We found that the trade channel did not seem to
play a role in the effects of the competitiveness variable on output, but this could be a result of
the current account being ordered last. As a robustness check, we therefore use the ordering
ULC_GAP—Current Account—GDP—Credit, so that ULC_GAP can affect net exports and hence
the current account contemporaneously (see, e.g., Belke & Dreger, 2013; Belke & Gros, 2017). A
reduction in unit labour costs is then expected to make domestic products more competitive on the
global market and increase exports, the increase stimulates GDP growth, which will again lead to
an increase in credit growth. The results using this alternative ordering are virtually identical to the
earlier results. Because of space constraints, we do not report the impulse response functions, but
these are available upon request.

Finally, we also re-estimate the models using a restricted sample which only contains data from
after the introduction of the euro in 1999. This sample ensures that all the countries are using the
common currency during the estimation period. Due to space considerations, we do not show the
impulse responses, but these are available upon request. The impulse response functions are very
similar to the benchmark specifications, both qualitatively and quantitatively.

5 | CONCLUSION

This paper considers how macroeconomic variables of key policy importance, that is, the current
account balance, GDP and domestic credit, are linked to unit labour costs, a key measure of price
competitiveness. The analyses are based on VAR models estimated for 11 euro area countries on
quarterly data from 1995Q1 to 2013Q4. The models include the three macroeconomic variables
and nominal unit labour costs, all as deviations from the trend levels. The importance of shocks in
unit labour costs is assessed using impulse responses and variance decompositions.

The analyses suggest that deteriorating competitiveness as proxied by higher unit labour costs is
followed by declining GDP relative to trend in almost all of the euro area countries in the sample.
The declines vary in size but are typically significant in both statistical and economic terms and last
up to 2 years. The relationships are much less clear for the variables depicting external and financial
balance, as unit labour costs only help explain developments in the current account balance and
domestic credit in a few cases. Overall, there seems to be some tendency for clustering of the results
for the Northern European countries and for the Southern European countries, respectively. Robust-
ness analyses reveal that the results using other competitiveness indicators, a different ordering of the
variables and a shorter estimation period, lead to qualitatively similar results.
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An important conclusion is that the effects of competitiveness or unit labour costs on the macro-
economic variables considered differ substantially across the 11 euro area countries in the sample, in
both qualitative and quantitative terms. This heterogeneity suggests that it may be unwarranted to use
panel estimations to ascertain the short and medium-run macroeconomic effects of competitiveness. It
is imprudent to assume that the experiences of one country would also apply to other countries. The
implications for the design of policies that seek to attain economic and financial stability are that a
narrow focus on improved competitiveness may be insufficient in most countries. Measures to
improve competitiveness appear to affect countries very differently, and this heterogeneity under-
scores the need for country-specific policy measures to attain economic and financial stability.

The results in this paper suggest that competitiveness is generally of importance for the dynam-
ics of GDP in the short run, while the importance for variables related to the external and financial
balances is uncertain and varies substantially across countries. The results may perhaps be seen as
surprising in the light of the great importance of competitiveness in policymaking after the global
financial crisis. The modest explanatory power of different competitiveness variables is, however,
a result which is broadly in line with the findings from the analysis in Diaz Sanchez and Varouda-
kis (2013), the simulations in Dieppe et al. (2012) and the complex VAR models in Podstawski
(2016). The heterogeneity across different countries in the euro area is also in line with the find-
ings in the latter two studies.

The analyses in this paper do not explain why the short and medium-run effects of shocks in
competitiveness differ so much across euro area countries. It is clear that the countries have differ-
ent institutional and economic structures, and it is reasonable to assume that such differences could
be behind the heterogeneous effects. Industry and export structures differ substantially across euro
area countries, and changes in competitiveness may therefore affect net exports and the rest of the
economy differently. Berthou and Dhyne (2018) find that the export price elasticities differ mark-
edly across firms with low and high productivity and the distribution of productivity across firms
in different countries may thus affect how changes in competitiveness affect external balances and
other macroeconomic variables. Georgiadis (2014, 2015) uses global VAR models for the euro
area and finds that country-specific institutional characteristics such as different sectoral composi-
tions, labour market rigidities and financial structures help explain differences in the monetary
transmission mechanism across the euro area countries.9

In light of the policy importance placed on competitiveness in the European Union after the
outbreak of the global financial crisis and the ensuing economic and financial problems in
the region, we believe that it is important to continue the line of research of this paper and analyse
the broader macroeconomic effects of changes in competitiveness as well as the underlying factors
behind the heterogeneous effects. Future research could take the form of larger VAR models that
include consumption, investment and government spending. Detailed and country-specific
modelling may similarly provide new insights into how competitiveness affects macroeconomic
performance and the factors behind the heterogeneous effects. Taking possible non-linearities into
account, in the spirit of Belke, Oeking, and Setzer (2015) or Esteves and Rua (2015), may be fruit-
ful as well. Finally, while this paper focuses on the short- to medium-run relationships between
competitiveness and the macroeconomy, future research can shed light on the long-run effects of
competitiveness shocks and investigate whether these long-run effects are heterogeneous across
countries.

9Using microeconomic data, Decramer, Fuss, and Konings (2016) find that exporters across sectors react very differently to
reductions in unit labour costs, suggesting that national industry structures may help explain the heterogeneity found in this
paper.
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APPENDIX A

TABLE A1 Variance decomposition, percentage contribution of unit labour costs, ULC_GAP

Current account
balance, CA_GAP Output, GDP_GAP Credit, CR_GAP

4th qtr. 12th qtr. 4th qtr. 12th qtr. 4th qtr. 12th qtr.

Austria 3.9 4.1 6.4 6.1 0.4 0.7

Belgium 10.8 13.1 14.9 14.9 2.9 2.7

Finland 2.5 3.0 3.4 3.4 2.6 4.4

France 3.4 7.4 13.5 13.6 0.7 1.5

Germany 9.4 9.5 2.8 2.8 2.7 2.6

Ireland 2.6 3.7 21.8 21.7 6.6 9.5

Italy 4.0 3.7 8.2 7.7 1.6 3.5

Luxembourg 1.3 1.9 3.0 2.9 7.9 7.9

Netherlands 5.0 18.6 13.6 14.3 5.8 14.0

Portugal 1.4 2.4 13.7 13.8 11.2 14.2

Spain 3.5 10.6 24.6 24.7 21.5 32.1

Note. The table shows the percentage of the total explained variation explained by variation in unit labour costs at the 4th quarter
and the 12th quarter. The ordering is the same as for the baseline specification, that is, first ULC_GAP then CR_GAP, GDP_GAP
and CA_GAP.
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APPENDIX B
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FIGURE B1 . Response of current account balance to a standardised competitiveness shock in the real effective
exchange rate (based on ULC deflators)
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable REER_ULC_GAP.
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FIGURE B2 . Response of output to a standardised competitiveness shock in the real effective exchange rate
(based on ULC deflators)
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable REER_ULC_GAP.
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FIGURE B3 . Response of credit to a standardised competitiveness shock in the real effective exchange rate
(based on ULC deflators)
Note: Impulse response functions following a positive shock of one standard deviation in the competitiveness
variable REER_ULC_GAP.
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