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Abstract

Macroeconomic imbalances in the EMU are at the heart of the cur-
rent crisis. A widely popular explanation for the high current account
deficits in the Southern European countries is that they lack a large,
competitive and export-oriented industrial sector. The paper tests
the hypothesis that parts of the structural change which happened in
the EU before 2008 were supported by the divergent unit labour cost
developments in the EMU. We look into patterns of structural change
and sectoral competitiveness in all EU member countries and assess
their linkages by means of a descripitve analysis as well as through
econometric estimations. Our results broadly support the hypothesis.
Structural policies alone to foster new competitive export-oriented in-
dustries in Southern Europe in order to reduce macroeconomic im-
balances in the EMU would not be efficient without accompanying
adjustments in relative labour costs.



1 Introduction

Macroeconomic imbalances are at the heart of the crisis in the European
Monetary Union (EMU). Before 2007/08, EMU member states embarked on
different growth paths: Germany and other countries in the ‘North’ featured
strong exports and weak domestic demand, and consequently accumulated
large current account surpluses. Some economies in the ‘South’ on the con-
trary were characterised by a weaker export performance and a boom in
domestic demand, and built up high external deficits. These developments
were not sustainable and made the latter countries highly vulnerable dur-
ing the financial and economic crisis. They are also a major cause for the
subsequent sluggish and uneven recovery in the EMU, as well as for the cri-
sis of public finances and the financial sector in many Southern European
economies.

At the root of these developments were large inflation differentials across
member states, which accumulated to substantial shifts in relative compet-
itiveness.1 In Northern Europe, and particularly in Germany, inflation was
constantly below the ECB’s target, whereas in the South it continuously ex-
ceeded it. The large price divergences did not only lead to shifts in relative
competitiveness between the member states, but also relative to countries
outside the EMU. For the low-inflation countries in the North, the Euro ex-
change rate was weaker than it would have been in the case of country-specific
currencies, and vice versa for the South. This stimulated exports in the North
and held them back in the South. Since the ECB sets interest rates in ac-
cordance with the overall inflation rate in the Euro area, its monetary policy
further reinforced these differentials. In Northern Europe, real interest rates
were too high and weakened domestic demand. In Southern Europe (and in
Ireland) real interest rates were low and led to a debt-driven consumption
and investment boom. Whereas the single monetary policy supported the
emergence of macroeconomic imbalances, no European institution was in the
position to bring countries’ inflation rates back to the common target.2

There has emerged a broad and intensive debate about the causes and
1Throughout the paper, we use the term ’competitiveness’ for ’price competitiveness’.

For a broader definition of competitiveness see Aiginger et al. (2013).
2See Ederer and Reschenhofer (2013) for a more elaborate discussion of these develop-

ments.
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cures of macroeconomic imbalances. A widely popular explanation for the
high current account deficits in the Southern European countries is that they
lack a large, competitive and export-oriented industrial sector. According to
this view, the reduction of the imbalances would only be possible if these
countries started to develop such industries.3 Nevertheless, the lack of an
industrial sector is possibly the consequence of the aforementioned price di-
vergences in the EMU. The continuous loss in competitiveness in Southern
Europe discouraged investment in innovative technologies and the establish-
ment of new firms. Furthermore, existing firms could not keep up with their
competitors in other EMU countries and outside the monetary union, and
closed down. The aim of this paper is to assess this hypothesis by looking
into patterns of structural change and sectoral competitiveness in the EU
and their linkages.

For this purpose, we firstly identify different patterns of structural change
in current-account surplus and deficit countries. Our results support the
hypothesis that in Northern Europe, the export-oriented manufacturing in-
dustries increased in relative size and importance, whereas in Western and
Southern Europe their share in total value added decreased. Secondly, we in-
vestigate differences in unit labour cost developments among country groups.
In particular, we look into productivity and wage developments, and assess
whether the differences in competitiveness are due to differences in productiv-
ity growth or in wage growth. Finally, we establish a link between changes in
relative competitiveness and the patterns of structural change. This is done
by means of a descriptive analysis as well as by an econometric analysis. Our
results strongly confirm that the divergence of price competitiveness in the
EMU, which emerged prior to the crisis of 2008/09, contributed substantially
to the observed patterns of structural change.

The rest of the paper is structured as follows: In the next section, we
describe the database and the methodologies which are used. We explain the
motivation and the criteria for classifying all EU countries into four groups, as
well as splitting the manufacturing sector into export-oriented and domestic-
oriented industries. Section 3 looks into the patterns of structural change

3Ederer and Reschenhofer (2014) find that in Greece and Portugal, current account
deficits have persisted for a long time and can therefore (at least partly) be considered as
‘structural’ in the sense that they would not have been corrected if domestic demand in
the EMU had been more balanced across the member countries.
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which emerge in these groups. In section 4 we investigate the competitive-
ness developments in the sectors and industries and country groups and its
provenance from differences in productivity and wage growth. After that,
we bring the analysis from the two previous sections together by establishing
a link between competitiveness and structural change, both by means of a
descriptive (Section 5) and an econometric analysis (Section 6). In the final
section we summarise the results and derive some policy conclusions.

2 Data and Methodology

2.1 Database

The data we used for both the descriptive and the econometric analysis were
taken from the Socio-Economic Accounts (SEA) of the World Input-Output
Database (WIOD).4 The basis for the SEA are data from the EU Klems
project5. It contains annual data (1995 - 2009) for value added, employment,
labour compensation etc. for 35 industries and all EU member countries.

2.2 Definition of country groups

Most of the following analysis is based on a classification of EU member
states into different country groups. This subsection briefly explains the
motivation and the criteria for this classification. Basically, we apply three
different criteria:

1. CA: Current account (in percent of GDP, accumulated over the period
2000-2007)

2. dCA: Changes in the current account (difference between 2000 and
2007 in percent of GDP)

3. GDPpC: GDP per capita (2000, EU27 = 100%)
4http://www.wiod.org. For further information about the WIOD see Timmer (2012).
5http://www.euklems.net

3

http://www.wiod.org
http://www.euklems.net


The first criterion can be interpreted as a variable which reflects the state
of the current account. We accumulated it over the whole pre-crisis period so
as to avoid that the classification into a particular group depends on a specific
year. By doing so, we distinguish countries with a positive current account
from those with a negative one. The second criterion reflects macroeconomic
developments over the period from 2000 to 2007. This allows us to separate
countries with an amelioration and a deterioration in their external balance.
The third criterion - GDP per capita - has been introduced to capture the
specific characteristics of ’catching-up countries’. Due to strong economic
growth and high investment, these countries usually import more than they
export, and finance their catching-up process through foreign direct invest-
ment flows. Their current account deficits could therefore be interpreted not
as poor macroeconomic developments, but rather as a sign of a catching-up
process.

For each criterion we defined a threshold which allows us to split the
countries into groups. For the first criterion, the boundary is defined as
having a positive or negative accumulated current account. For the second
criterion, an increase in the current account balance of 2 percent of GDP
has been chosen as threshold; by doing so we capture only countries which
improved their current account balance substantially, and the classification
into groups is less arbitrary. The threshold value for the third criterion is
a GDP per capita of less than 80 percent of the EU27 average in the year
2000. The three criteria would theoretically allow eight different groups, but
it turns out that only four country groups emerge:6

• Group 1: CA > 0, dCA > 2%, GDPpC > 80%
Austria, Germany, Netherlands, Sweden

• Group 2: CA > 0, dCA < 2%, GDPpC > 80%
Belgium, Denmark, Finland, France, Luxemburg

• Group 3: CA < 0, dCA < 2%, GDPpC > 80%
Cyprus, Greece, Spain, Ireland, Italy, Malta, Portugal, United King-
dom

6The only country which does not fit into one of the four groups is Malta. According
to our criteria, it would be in a separate group (CA < 0, dCA > 2%, GDPpC > 80%).
To avoid a group with only one member we decided to put Malta into Group three (see
below).
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• Group 4: CA < 0, dCA < 2%, GDPpC < 80%
Bulgaria, Czech Republic, Estonia, Hungary, Lithuania, Latvia, Po-
land, Romania, Slovakia, Slovenia

The first group correspond to what is usually named ’Northern Europe’.
This group includes Germany and its immediate neighbours Austria and
Netherlands, as well as Sweden. In group two, which we name ’Western
Europe’, we find countries such as France and Belgium which exhibit positive
albeit substantially decreasing current account balances over the period. The
third group mainly corresponds to the countries usually termed ’Southern
Europe’. Applying our criteria, the United Kingdom becomes a member of
this group, although it is clearly not in the South of Europe. Nevertheless,
some of its macroeconomic indicators developed quite similarly, so that we
decided to keep it in group three. The fourth group broadly reflects ’Eastern
Europe’. Malta (see Footnote 6) and Slovenia are somewhat special cases.
Strictly applying our criteria, Slovenia would be in group three. However, its
GDP per capita is close to the threshold, so that we decided to put it into
the groups with its ’economic and geographical neighbours’. Figure A.1 in
the appendix shows the first two criteria for all EU countries and the four
country groups.

2.3 Definition of categories for manufacturing indus-
tries

The WIOD provides data for 35 different sectors. In order to get a better
overview of the developments relevant for this paper, we classified the indus-
tries of the manufacturing sector along two different classification schemes.
The first distinguished between domestic-oriented and export-oriented indus-
tries. We calculated the export shares of each industry in the year 2000.7
Those industries that have a higher export share than the total export share
(of all industries together) were classified as export-oriented. The other in-
dustries were classified as domestic-oriented.

The second classification distinguishes between high-innovation and low-
innovation industries. This distinction follows the classification of the in-

7The shares of the EU as a whole were calculated including intra-EU exports.
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Table 1: Manufacturing Classification

Nace 1.1 Classifications WIOD SEA

Subsection Nace Code EXPO INNO Description
DA 15-16 0 0 Food, beverages and tabacco
DB 17-18 1 0 Textiles and textile
DC 19 1 0 Leather, leather and footwear
DD 20 0 0 Wood and of wood and cork
DE 21-22 0 0 Pulp, paper, printing and publishing
DF 23 0 0 Coke, refined petroleum and nuclear fuel
DG 24 1 1 Chemicals and chemical
DH 25 0 0 Rubber and plastics
DI 26 0 0 Other non-metallic mineral
DJ 27-28 0 0 Basic metals and fabricated metal
DK 29 1 1 Machinery, NEC
DL 30-33 1 1 Electrical and optical equipment
DM 34-35 1 1 Transport equipment
DN 36-37 0 0 Manufacturing NEC; recycling

dustries according to their technological intensity in the Eurostat database.
Eurostat distinguishes four different technology types for each industry: high
technology, medium-high technology, medium-low technology and low tech-
nology. As we use only two different categories (high, low) we combined high
technology and medium-high technology into our high-innovation group and
put the remaining two into the low-innovation group. Note that the two
classifications mostly coincide (see Table 1).

2.4 Decomposition Technique

In section 4, we decompose the changes in productivity and unit labour costs
of the total econonmy into two effects: First, the contribution of changes in
the respective variable within each sector, aggregated over all sectors. Sec-
ond, the effect which is the result of shifts from sectors with low productivity
(or low unit labour cost) growth to sectors with higher rates (‘structural
change’). The productivity decomposition technique follows McMillan and
Rodrik (2011) and can be summarised as:
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∆Y = Y1 − Y0 =
n∑

i=1
θi,1yi,1 −

n∑
i=1

θi,0yi,0

=
(

n∑
i=1

θi,0yi,1 −
n∑

i=1
θi,0yi,0

)
+
(

n∑
i=1

θi,1yi,1 −
n∑

i=1
θi,0yi,1

)

=
n∑

i=1
θi,0∆yi︸ ︷︷ ︸

within

+
n∑

i=1
yi,1∆θi︸ ︷︷ ︸

between

The variable θi,t expresses the employment share of sector i at time t.
So the ’within’-term is the sum over the productivity changes of each sector
weighted by the employment share at time 0. This term can be considered
as the contribution of the productivity changes in each sector to the total
productivity change. The ’between’ term holds the productivity fixed and
focuses on the change of the sector size (employment share). Note that
weighting the ’within’-factor with the shares at time 0 and the ’between’-
factor with the productivity at time 1 is arbitrary, it could be also done
in the opposite way. The same formula can be applied to labour costs per
labour input.8 The two decomposition results are then combined to obtain
the decomposition of the unit labour costs.

3 Patterns of structural change

This section aims at identifying different patterns of structural change be-
tween current-account surplus and deficit countries. We look at develop-
ments both at the sectoral level (NACE 2-digit level) and the industry level
(manufacturing sector, NACE 3-digit level) between 2000 and 2007. The
focus of our analysis is on the manufacturing sector, whose industries will
be aggregated along two different classification schemes: export-oriented vs.
domestic-oriented (‘EXPO’) and high-innovative vs. low-innovative indus-
tries (‘INNO’).9 The results are nevertheless highly similar for both classi-
fications, so that we will usually not distinguish between them throughout

8Note that for this decomposition the shares of employees (instead of employment)
have to be used.

9See Section 2.
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our analysis, but concentrate on the ‘EXPO’ scheme. Furthermore, as this
paper primarily deals with a certain aspect of the macroeconomic imbalances
in the EMU, we usually do not discuss the results for Eastern Europe. These
countries exhibit the typical patterns of catching-up countries, and do not
match the developments in the rest of the EU.

Figure 1: Relative Value Added Shares 2000 and 2007, Sectors

Relative value added shares are defined as: RVASi,j,t = VASi,j,t/VASEU,j,t,
where j denotes the sector, i denotes the country and t the year

Data Source: WIOD and own calculations.

The share of manufacturing in total value added is highest in the North,
and remained broadly constant in the period under consideration (Table
B.1). By contrast, it decreased further in the West and South. The share
of services and construction on the other hand both increased in the latter
two regions. Within manufacturing, Northern Europe is by far the country
group with the highest share of export-oriented industries (Table B.2), which
increased slightly in the period under consideration. Remarkably, the share
of these industries in total value added decreased in Western and Southern
Europe, and reached an even lower level in 2007 than in the East (where
it of course had increased). These differences in the patterns of structural
change are distorted by common developments, such as the increase of the
share of the services sector in total value added, a trend which can be ob-
served in all country groups. To eliminate these common trends of structural
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change and elaborate the specific patterns more clearly, we calculated the
shares of all sectors and industries in value added, relative to the EU average
(Tables B.3 and B.4). The results resemble the ones from Tables B.1 and
B.2, albeit in an even more pronounced way. The relative manufacturing
share increased in the North, and decreased in the other two regions (Figure
1). The relative size of the construction sector however increased only in the
latter. Interestingly, the relative size of both domestic- and export-oriented
industries increased in the North (Figure 2), albeit more strongly in the lat-
ter. To summarise, we can clearly distinguish different patterns of structural
change between our country groups. In Northern Europe, manufacturing
and in particular export-oriented industries within this sector increased their
importance, whereas in Western and Southern Europe they lost out at the
benefit of the construction and services sector.

Figure 2: Relative Value Added Shares 2000 and 2007, Industries

Relative value added shares are defined as: RVASi,j,t = VASi,j,t/VASEU,j,t,
where j denotes the sector, i denotes the country and t the year

Data Source: WIOD and own calculations.

Tables B.5 and B.6 point out that these patterns are the result of different
growth rates in the manufacturing sector in comparison to the construction
and service sectors. Manufacturing growth was higher in the North than in
the other two regions, whereas construction grew strongly only in the South
and East. In Northern Europe, the construction sector even shrunk. Services
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on the other hand increased in the West and South. Likewise, export-oriented
industries grew in particular more strongly in the North than in the West
and South, whereas the domestic sectors developed similarly everywhere.

4 Productivity and labour cost developments

In this section, we look at productivity, wage and unit labour cost (ULC)10

developments. Our aim is to see how sectoral developments contributed to
aggregate developments of these variables, and if we can detect different pat-
terns in these variables between current account surplus and deficit countries.

In a first step, we assess whether there are different patterns in produc-
tivity growth in the various country groups (Tables B.7 and B.8). We see
that productivity growth in manufacturing is higher in the North than in the
West and South, whereas it is quite similar in the other sectors. Likewise,
productivity growth of the export-oriented industries is higher in the North
than in the West and South, whereas it is similar in the domestic-oriented
sectors. In a second step, we ask whether divergent aggregate productivity
growth is explained by different productivity growth in sectors (industries)
or by shifts of the share between sectors (industries) by decomposing changes
in total productivity into these two effects (Figure 3).11 The results of the
decomposition imply that productivity growth within the sectors and in-
dustries contributed almost all to aggregate developments (in the first three
country groups). Structural change made no substantial contribution (with
the exception of Eastern Europe).

In a third step, we analyse whether wage growth deviated from produc-
tivity growth at the aggregate level and in all sectors and industries, and
consequently led to variations in unit labour costs.12 A number of interest-
ing developments arise from Tables B.9 and B.10. First, within a country
group, wages developed similarly across all sectors. Wage growth was in

10Throughout this paper the term ’ULC’ refers to nominal unit labour costs, which are
defined as ULC = Wages

Employee / Value Added
Employment .

11We explain the method for the decomposition in Section 2.
12By doing so, we implicitly test the Balassa-Samuelson hypothesis, which asserts that

due to differences in productivity growth, unit labour costs should grow faster in domestic-
oriented sectors than in export-oriented ones.
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Figure 3: Productivity Change Decomposition, 2000 to 2007

See section 2.4 for the decomposition method, on the left side of the figure only the
manufacturing sectors are decomposed.

Data Source: WIOD and own calculations.

general lowest in the North and highest in the South. Second, the man-
ufacturing sector stands out in that productivity growth was higher than
in the construction and services sectors, a pattern which is generally valid
for all country groups. Unit labour costs therefore generally increased more
strongly in the latter two sectors. Thirdly however, we can observe variations
in the differences between wages and productivity in the manufacturing sec-
tor across country groups. In the North, wages increased substantially less
than productivity than in the other groups, resulting in a strong decline in
unit labour costs. In the South on the contrary, productivity growth in the
manufacturing sector was weak, so that unit labour costs increased (almost)
as much as in the other sectors. All in all, we observe great differences in
unit labour cost increases between Northern, Western and Southern Europe,
which are caused by differences both in productivity and in wage growth.

Within the manufacturing sector, these observations are repeated to a
certain extent (Table B.10). Wage growth was in general slightly higher in the
export-oriented industries than in the domestic-oriented ones. Productivity
differences however were by far more pronounced, so that these two industry
groups exhibit large differences in unit labour cost growth. This gap was
most pronounced in the North, were unit labour costs in export-oriented
industries decreased substantially. In the West and South on the other hand,
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they increased, albeit moderately. Similarly to our analysis of productivity
changes, we decomposed unit labour cost growth at the aggregate level into
the effects from changes within sectors and industries on the one side, and
the effects from structural change on the other (Figure 4). The changes of
unit labour costs within the sectors and industries contributed almost all to
the total change (again with the exception of Eastern Europe).

Figure 4: Unit Labour Costs Change Decomposition, 2000 to 2007

See section 2.4 for the decomposition method, on the left side of the figure only the
manufacturing sectors are decomposed.

Data Source: WIOD and own calculations.

5 Linkages between structural change
and unit labour costs

In this section we investigate the link between structural change and com-
petitiveness. The main research question here is whether unit labour cost
developments have contributed to shifts in the production structure. The im-
plications of this analysis are highly relevant in terms of policy conclusions.
If competitiveness divergences in the EMU are at the root of the weak perfor-
mance of export-oriented manufacturing industries in Western and Southern
Europe, structural policies to foster these on their own would most likely not
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Figure 5: Relative Unit Labour Costs 2000 and 2007, Sectors

See footnote 10 for the definition of ULC. Relative unit labor costs are defined as:
RULCi,j,t = ULCi,j,t/ULCEU,j,t,

where j denotes sector, i country and t year
Data Source: WIOD and own calculations.

solve the problem. Unit labour cost adjustments would be necessary to sup-
port the development of new industries. If on the other hand we cannot find
any correspondence of shifts in the production structure and unit labour cost
developments, the hypothesis of diverging competitiveness in the EMU as a
cause for the weakness of export-oriented manufacturing industries would
collapse. We will see that the results of our analysis in general support the
hypothesis of unit labour cost divergences being at the root of the crisis of
the export-oriented manufacturing sector in Southern Europe.

Firstly we look into competitiveness developments at the sectoral and
industry level by calculating unit labour costs relative to the EU average
(Tables B.11 and B.12). Competitiveness in the manufacturing sector im-
proved substantially in the North whereas it declined in all other regions.
The sharpest loss in relative price competitiveness is exhibited by the South
(Figure 5). At the industry level, competitiveness improved both in export-
oriented and in domestic-oriented industries in the North, and deteriorated
in all other groups (Figure 6). The differences between these regions however
are more pronounced in export-oriented industries than in domestic-oriented
industries.
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Figure 6: Relative Unit Labour Costs 2000 and 2007, Industries

See footnote 10 for the definition of ULC. Relative unit labor costs are defined as:
RULCi,j,t = ULCi,j,t/ULCEU,j,t,

where j denotes sector, i country and t year
Data Source: WIOD and own calculations.

Secondly, we compare the developments in the relative value added and
in relative unit labour costs (Tables B.13 and B.14). It is evident that the
increase in the relative value added share of the manufacturing sector in the
North corresponds to a decrease in relative unit labour costs, and vice versa
in the West and South. A similar pattern can be found at the industry level.
An increase in the relative value added share of export-oriented industries
correlates with a decrease in relative unit labour costs in the North.13 In
the West and South the opposite patterns can be observed. Figure 7 shows
that the correlation persists when we repeat the exercise for the individual
countries. In the domestic-oriented sectors and industries, we do not find
such a clear pattern.

13Nevertheless, the causality can run in both directions: It is also possible that a high
value added share in a sector implies high productivity, which ’permits’ the employer to
pay relatively lower wages.
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Figure 7: Change in RVAS and RULC, 2000 to 2007, Export-oriented
Industries

RULCi,j,t = ULCi,j,t/ULCEU,j,t, RVASi,j,t = VASi,j,t/VASEU,j,t,
where j denotes sector, i country and t year

Data Source: WIOD and own calculations. — Notes: The dashed line indicates the
correlation between the RULC and RVAS of the countries.

6 Regression

6.1 Econometric Modeling

In order to give further support to the hypothesis that the structural change
which happened before the financial and economic crisis of 2008/09 was at
least partly caused by divergences in unit labour cost developments, we con-
ducted an econometric analysis. We estimated a panel regression with fixed
effects and year dummies of the following form:

G.VASEU
i,j,t = α + βG.RULC i,j,t +

06∑
t′=95

γt′dt′ + µi,j + νi,j,t

15



where the dependent variable is the the growth rate (the first difference of
the logarithm) of the share of a sector in a certain country in the total value
added of that sector in the EU (V AS). As independent variable we included
the growth rate (the first difference of the logarithm) of relative unit labour
costs (RULC). Index i denotes the countries, j the sectors and t the year.

We estimated the regression for the time period from 1995 to 2007, and
ran it separately for the domestic- and export-oriented industries. The coef-
ficient β denotes the effect of relative unit labour costs on the share of value
added in the EU. We estimated the equation for all country groups sepa-
rately, as well as for the first three groups together (see below). Luxemburg
was excluded from the regression, as well as one sector14 due to difficulties15

with the data.

The separation between domestic- and export-oriented industries is mo-
tivated by the fact that the latter are more exposed to (international) price
competition. These industries should therefore be more sensitive to changes
in relative unit labour costs. Nevertheless, because export-oriented indus-
tries are typically also high-technology industries, a potential contrary effect
arises: High unit labour costs could be positively correlated with high value
added shares. The reason is that unit labour costs could to a certain ex-
tent also reflect product quality, which improves export opportunities and
consequently raises the value added share. This effect is is widely known as
’Kaldors Paradox’ (Kaldor (1978)). In order to avoid this ’reverse causality’
problem we additionally applied a dynamic panel regression (see below).

6.2 Results

Table 2 presents the results of our estimations. They are broadly consistent
with the findings of the previous section. In the first three groups, we find
that the effect of relative unit labour costs on the value added shares for the
domestic-oriented industries is only statistically significant and negative in
Western Europe. This is hardly surprising, since domestic-oriented indus-
tries are usually less exposed to international competition. By contrast, the

14’Coke, refined petroleum and nuclear fuel’, NACE code ’F’.
15The Socio Economic Accounts of the WIOD have many missing values for Luxemburg,

as well as for the sector ’F’.
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Depended Variable: G.VASEU

Country G. 1,2,3 1 2 3 4
D

om
es

ti
c

Obs. 1344 336 336 672 840
Groups 112 28 28 56 70
α -.0002 .0059 -.0214 .0140 .1366

(.0093) (.0084) (.0095)** (.0172) (.0166)***

β -.2232 -.1430 -.3851 -.2639 -.2605
(.0412)*** (.0486)*** (.0602)*** (.0646)*** (.0334)*

E
xp

or
t

Obs. 1584 288 288 576 720
Groups 132 24 24 48 60
α .0446 -.0026 .0029 .0199 .0865

(.0113)*** (.0124) (.0132) (.0159) (.0195)***

β -.3772 -.5529 -.6484 -.6335 -.2539
(.0250)*** (.0500)*** (.0508)*** (.0384)*** (.0378)***

Notes: Robust Standard Errors, reported in parentheses; ***, **, and * indicate
significance at 1%, 5% and 10% levels;

Table 2: Regression Estimates, Panel Fixed Effects

coefficient is significant and negative for the export-oriented industries in all
three country groups (both when estimated separately and together). This
supports our hypothesis: The structural change which we observed before the
crisis seems partly being caused by differing in unit labour costs. Eastern
Europe (G4) is a special case. As it consists mainly of catching-up countries,
both unit labour costs and the share of value added in the EU increased
strongly, so that we cannot find any negative relationship between those two
variables.16

Additionally, we ran a dynamic panel regression applying a system GMM
estimation (Blundell and Bond (1998)). Both our variables of interest, the
value addded share and relative unit labour costs, contain the value added
as part of them. Running a dynamic regression to a certain extent remedies

16See Section 2.
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Depended Variable: G.VASEU

Orientation Domestic Export
Country G. 1,2,3 1,2,3

Obs. 1232 1056
Groups 112 96

L.G.VASEU -0.0898 0.0780
(.0730) (.0797)

Constant (α) -0.0054 -0.0165
(.0045) (.0076)**

G.RULC (β) -0.1660 -0.4930
(.0045) (.1014)***

Instruments 99 85
Lags 2-5 Lags 2-4

AB-AR(1) -1.71 -3.99
(0.087)*** (0.000)***

AB-AR(2) -0.84 1.70
(0.402)*** (0.089)

Hansen J 91.81 76.36
(0.314) (0.340)

Notes: Standard errors, reported in parentheses, are robust to heteroskedasticity and
serial correlation; ***, **, and * indicate significance at 1%, 5% and 10% levels;

AB-AR(1) and AB-AR(2) are Arellano and Bond’s tests of first- and second-order
residual serial correlation, p-values in parentheses; Hansen J is the Hansen test of

overidentifying restrictions, p-value in parentheses.

Table 3: Regression Estimates, System GMM
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this problem.17 The results are presented in 3.

The results of the dynamic regressions are similar to the fixed effects
estimations.18 For domestic-oriented industries, we do not find a significant
effect of relative unit labour costs on the shares of value added. For export-
oriented industries however, the effect is statistically significant and clearly
negative. The impact is even higher than when estimated by OLS, indicating
that an increase of relative unit labour costs by 1 percent in a sector of a
certain country would induce a decrease of the share of value added in the
total value added of that sector in the EU by 0.5 percent. Our results thus
support the hypothesis that parts of the structural changes which we observed
before the crisis were due to competitiveness divergences.

7 Conclusion

The intention of this paper was to assess the hypothesis that the structural
change which we observed in the years before the financial and economic
crisis of 2008/09 was (at least partly) induced by the diverging labour costs
in the EMU. In a first step, we identified the patterns of structural change
which emerged in current-account surplus and deficit countries. We classified
the EU member countries into four groups: Northern, Western, Southern and
Eastern Europe, and looked both at the sectoral (NACE-2 digit) and indus-
try (NACE-3 digit) level. The manufacturing industries were furthermore
classified into export-oriented and domestic-oriented sectors. We find that in
the North, the share of manufacturing in general, and of the export-oriented
industries in particular increased (relative to the EU average), whereas in
Western and Southern Europe it decreased.

In a second step, we looked into the developments of unit labour costs
and their underlying variables, again both at the sectoral and at the industry
level. We find that productivity growth in manufacturing and its export-

17For applications of this estimator with only few right-hand side variables and few time
observations but many cross observations see Bond (2002).

18We did not report the results for the three country groups separately, because the high
number of instruments prevented the Hansen test of being meaningful. The estimated
coefficients were nevertheless statistically significant and negative, similarly to the fixed
effects regression.
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oriented industries was higher in the North than everywhere else. Wages on
the other hand grew slowest in the North and fastest in the South. Unit
labour costs therefore decreased in the former and increased in the latter.
Changes in aggregate productivity and in the unit labour costs of the total
economy were almost entirely determined by their respective changes within
sectors and industries. The structral change which we observed - the shifts
of the value added share between sectors and industries - contributed only
marginally to these developments.

Finally, we established a link between changes in relative competitive-
ness (unit labour costs) and the observed patterns of structural change. We
investigated this link by means of both a descriptive and an econometric
analysis. We find that the increase in the relative value added share of the
manufacturing sector corresponds to a decrease in relative unit labour costs
in the North, and vice versa in the West and South. A similar pattern can be
found at the industry level. An increase in the relative value added share of
export-oriented industries correlates with a decrease in relative unit labour
costs in the North. In the West and South the opposite patterns can be
observed.

The results of the econometric analysis confirm these findings. We find
a statistically significant negative impact of changes in relative unit labour
costs on the changes in the value added share of a certain industry in a coun-
try relative to the EU average. The effect is found in all country groups except
Eastern Europe, albeit of slightly differing magnitudes. Furthermore, there
is a clear difference between the effects for domestic-oriented and export-
oriented industries. The latter are much more exposed to international com-
petition, so that price competitiveness is more important than in the former.
Our results thus strongly support the hypothesis that structural change was
to some extent determined by the divergence of labour costs in the EMU.

The implications of this analysis are highly relevant in terms of policy con-
clusions. The lack of a competitive export-oriented industrial sector seems
to be (at least partly) the result of the diverging unit labour costs.19 The
continuous deterioration of relative (cost) competitiveness in Southern Eu-
rope most likely discouraged investment in innovative technologies and the

19Another important determinant is for instance whether the countries conduct an in-
dustrial policy aiming at the development of an export-oriented industrial sector. See
Aiginger (2014).
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establishment of new firms. If diverging competitiveness in the EMU is at the
root of the weak performance of export-oriented manufacturing industries in
Western and Southern Europe, structural policies alone to foster these would
most likely not solve the problem. Unit labour cost adjustments would be
necessary to support the establishment of such new industries.
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A Appendix: Country groups

Figure A.1: Current Account 2000 and 2007, as % of GDP

Data Source: AMECO and own calculations — Notes: Red dotted line indicates
the threshold for the CAC criterium.

B Appendix: Data Tables
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C Appendix: Decomposition

Table C.1: Productivity Decomposition, 2000-2007

All NACE Manufacturing NACE

G Entire Within Between Entire Within Between
AT 1 13.3% 12.5% 0.8% 28.5% 27.8% 0.7%
DE 1 13.8% 13.9% -0.1% 31.3% 31.2% 0.2%
NL 1 13.9% 17.8% -3.9% 30.4% 30.9% -0.5%
SE 1 32.2% 42.2% -10.0% 99.3% 116.7% -17.3%
BE 2 6.6% 9.5% -2.9% 17.8% 17.3% 0.5%
DK 2 8.5% 8.4% 0.0% 26.0% 22.8% 3.2%
FI 2 24.2% 28.8% -4.6% 69.9% 71.6% -1.6%

FR 2 11.7% 11.9% -0.2% 26.6% 26.8% -0.1%
LU 2 7.1% 6.5% 0.7% 2.7% 7.3% -4.6%
CY 3 13.9% 14.6% -0.6% 3.5% 10.2% -5.5%
EL 3 18.9% 15.8% 3.1% -1.6% -5.5% 3.9%
ES 3 5.8% 6.5% -0.7% 13.2% 11.0% 2.3%
IE 3 17.8% 22.4% -4.6% 48.5% 41.8% 6.7%
IT 3 1.1% 1.3% -0.2% 2.1% 1.5% 0.6%

PT 3 8.7% 7.2% 1.5% 23.1% 20.9% 2.2%
SI 3 33.1% 26.6% 6.5% 56.1% 50.9% 5.2%

UK 3 17.0% 20.6% -3.6% 38.5% 39.4% -1.0%
BG 4 13.4% 15.1% -1.7% 57.7% 80.8% -23.1%
CZ 4 43.1% 41.2% 1.9% 69.9% 60.4% 9.5%
EE 4 55.0% 60.6% -5.7% 82.9% 79.4% 3.5%
HU 4 40.5% 33.0% 7.5% 83.3% 56.2% 27.1%
LT 4 54.4% 49.2% 5.2% 83.6% 82.8% 0.8%
LV 4 55.2% 59.2% -4.0% 42.2% 38.8% 3.4%

MT 4 8.8% 6.8% 2.0% 1.1% 1.2% -0.1%
PL 4 41.8% 26.5% 15.2% 52.7% 54.9% -2.2%
RO 4 73.9% 49.5% 24.4% 50.0% 56.2% -6.2%
SK 4 58.6% 57.6% 1.0% 146.1% 136.7% 9.3%

GROUP 1 15.1% 16.0% -0.9% 37.5% 37.6% -0.2%
GROUP 2 11.6% 12.2% -0.6% 30.3% 30.5% -0.2%
GROUP 3 9.3% 10.3% -1.0% 15.9% 14.8% 1.1%
GROUP 4 45.8% 34.9% 10.8% 65.9% 64.5% 1.5%

EU 27 - 13.8% 12.1% 1.8% 25.9% 25.2% 0.7%
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Table C.2: Unit Labour Cost Decomposition, 2000-2007

All NACE Manufacturing NACE

G Entire Within Between Entire Within Between
AT 1 3.6% 4.4% -0.9% -4.4% -4.9% 0.6%
DE 1 -3.7% -3.1% -0.6% -12.0% -12.8% 1.0%
NL 1 12.7% 9.6% 3.3% -1.7% -1.7% 0.1%
SE 1 -10.6% -16.5% 10.5% -39.7% -44.3% 20.2%
BE 2 14.7% 12.5% 2.1% 6.9% 7.0% 0.0%
DK 2 18.6% 19.0% -0.5% 11.1% 13.0% -1.9%
FI 2 2.0% -1.2% 4.2% -24.1% -24.6% 1.4%

FR 2 12.0% 12.1% -0.2% 1.0% 0.6% 0.5%
LU 2 15.4% 16.8% -1.3% 12.8% 9.1% 3.6%
CY 3 15.8% 17.9% -2.6% 26.7% 14.9% 11.5%
EL 3 22.0% 26.1% -3.9% 40.1% 41.1% 0.6%
ES 3 24.4% 23.7% 0.6% 20.0% 20.7% -0.4%
IE 3 30.0% 23.2% 7.3% -5.0% -1.2% -5.4%
IT 3 21.3% 23.5% -2.3% 21.2% 21.1% 0.2%

PT 3 14.7% 16.6% -1.9% 7.0% 6.7% 0.6%
SI 3 7.1% 11.1% -4.3% -6.8% -5.1% -2.8%

UK 3 5.7% 4.4% 1.3% -2.8% -3.5% 1.0%
BG 4 55.9% 58.3% -3.8% 3.2% -6.0% 20.6%
CZ 4 49.0% 49.2% 0.7% 22.6% 26.5% -3.8%
EE 4 45.9% 39.1% 8.8% 23.3% 25.6% -3.2%
HU 4 40.0% 45.1% -3.6% -3.3% 8.0% -14.6%
LT 4 37.4% 40.5% -2.6% 9.7% 11.7% -3.6%
LV 4 54.7% 47.7% 9.5% 21.0% 20.8% 1.0%

MT 4 14.8% 31.5% -17.2% 24.1% 62.0% -38.4%
PL 4 -13.2% -2.8% -13.2% -25.5% -25.3% 0.2%
RO 4 58.6% 95.2% -32.5% 95.3% 110.3% -31.4%
SK 4 42.3% 41.8% 1.2% -7.5% -3.9% -8.3%

GROUP 1 -1.3% -1.5% 0.2% -14.6% -15.4% 1.1%
GROUP 2 12.2% 11.9% 0.3% -1.3% -1.8% 0.8%
GROUP 3 14.2% 13.8% 0.3% 8.9% 9.1% -0.1%
GROUP 4 18.6% 28.4% -10.1% 0.6% 2.9% -3.8%

EU 27 - 6.7% 8.2% -1.5% -4.1% -4.4% 0.3%
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