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Abstract

We ask whether sectoral shocks and the subsequent labor reallocation are re-
sponsible for unemployment within selected European economies. Our measure of
sectoral labor reallocation is adjusted for aggregate influences and the remaining
variation is linked to unemployment in country specific dynamic models. For Spain,
the ADL-model estimation reveals a significant impact of sectoral reallocation on
unemployment that goes beyond usual business cycle patterns. In Italy, there is
weaker yet detectable evidence for this mechanism. In Ireland, Portugal and France,
no significant influence of sector level shocks on unemployment is found. The results
emphasize the potential structural supply side policies have for reducing unemploy-
ment in Spain.
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1 Introduction

More than five years from the start of the Great Recession, employment in the euro area
still has not recovered. Compared to 2008, aggregate employment in the euro-12 countries
was lower by over five million people in 2013 and unemployment is at historic highs. While
there are important differences across countries, out of the euro-12 economies 8 have
not yet made up for the employment lost since 2008. Observers such as the European
Central Bank attribute an important part of this negative employment experience to
reallocation frictions (European Central Bank, 2012). Given unbalanced growth across
sectors before the crisis, they attribute the employment slack in the subsequent bust to
mismatch between the skills of the workers set free in declining industries and the jobs
demanded in more viable ones. With skill-mismatch being one possible issue, looking at
frictions stemming from sectoral reallocation more generally is of crucial importance from
a policy perspective. The reason is straight forward: If subdued employment growth and
high unemployment are mainly due to weak aggregate demand, monetary or fiscal policy
may have a lever to stimulate demand and lift employment. However, with structural
issues such as reallocation of workers as a result of sector specific shocks at play these
policies are of limited help. Instead, supply side measures such as active labor market
policies are in order to remove the structural obstacles to labor market recovery. In the
United States, this important discussion is well under way. Some researchers tend to
conclude in favor of the aggregate demand explanation (Farber, 2012; Rothstein, 2012;
Ball et al., 2013). Others present evidence for structural impediments and mismatch
(Estevão and Tsounta, 2011; Mulligan, 2011; Kocherlakota, 2010). However, the topic
does not yet feature equally prominently on the European agenda.

In this paper we make reference to a traditional concept of sectoral reallocation and
seek to stimulate the current European debate. We contribute an analysis using a modern
version of the traditional measure of sectoral reallocation presented in Lilien (1982) and
link it to unemployment. Reallocation is measured as the weighted standard deviation
of sectoral employment growth rates in an economy. The intuition behind this simple
measure is the following. Given all sectors grow at an equal rate, there will be no real-
location and, hence, the standard deviation will be zero. At the same time, there is less
concern for friction in the labor market dragging on employment. If, however, employ-
ment grows unequally across sectors, the corresponding shift of workers into new sectors
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of employment is likely accompanied by frictions, leading to aggregate unemployment.
Our analysis picks up this idea and links unemployment developments to Lilien’s measure
of sectoral reallocation in selected euro area economies. Specifically, we focus on a set of
relatively deeply troubled economies (Portugal, Ireland, Italy, Spain) and include France
for comparison.1

In our analysis we recognize an important limitation to Lilien’s initial measure and
adjust it accordingly. Among others, Abraham and Katz (1986) pointed out that sim-
ply using the weighted standard deviation of employment growth across sectors can be
largely misleading. If sectors react differently to aggregate shocks, the patterns of sec-
toral employment growth rates in the economy could be observationally equivalent to
employment being driven by sector specific shocks. In fact, it is likely that sectors adjust
differently to aggregate shocks, leading to a “ normal” pattern of divergence in sectoral
employment growth across sectors. This matters for policy conclusions as well in that
heterogeneous reactions to aggregate shocks across sectors could still lead to frictional
unemployment - yet this type of unemployment would see aggregate demand stimulus as
a possible cure. Our aim is to single out the impact of sector level shocks. We thus take
this concern seriously and purge Lilien’s measure from aggregate effects before employing
it in our econometric exercise.2 While there are various other (sometimes similar) ways
to measure sectoral reallocation, we use the adjusted Lilien measure as it allows a simple
but reliable illustration of sectoral reallocation. Other measures based on stock market
indices or VAR models might also be considered. Limitations in data quality and avail-
ability forced us to neglect this issue, although such measures might be equally suitable
compared to the purged Lilien measure (see Gallipoli and Pelloni (2013) for a profound
analysis of various alternative methods to approximate sectoral reallocation).

In the end, with a valid measure of sectoral reallocation, we can investigate what
role sectoral shocks played for unemployment in several euro area countries over the last
decade. If unemployment surges correlate with increases in (purged) sectoral realloca-
tion, we consider this evidence for frictional issues due to labor reallocation stemming

1Limitations to reliable data preclude us from looking at Greece. A comparison with Germany,
on the other hand, is difficult since the German economy showed a distinctly different trajectory of
unemployment, the causes of which are themselves intensely discussed, for instance in Dustmann et al.
(2014) and Burda and Hunt (2011).

2For in-depth discussions of the Lilien approach and how to deal with its shortcomings, see Gallipoli
and Pelloni (2013) and Rissman (1997).
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from sectoral shocks. Moreover, this type of mismatch unemployment might well be more
persistent than unemployment caused by shortfalls in aggregate demand. In this paper,
we estimate this relationship and link the patterns of the estimated correlation to how
different countries fared in terms of unemployment changes in the recent economic tur-
moil. Importantly, we construct our analysis within a model that controls for aggregate
influences on unemployment. That is, we filter out movements of unemployment over the
business cycle and only link the remaining variation to sector level shocks. In particular,
we control for the depth of a recession and for sectoral reallocation of labor stemming
from typical adjustment patterns across industries to aggregate shocks.

We find sectoral reallocation to be most strongly and significantly correlated with
unemployment in Spain. It seems that the Spanish economy is undergoing sector level
restructuring needed to equilibrate employment growth across sectors. This raises the
possibility that its recent dismal labor market is – at least in part – linked to structural
frictions. For Italy, there is some evidence pointing at sectoral reallocation being linked
to unemployment, but the relationship is somewhat weaker. Given the absence of a
significant link in the other economies, we infer that aggregate demand shortfalls seem to
matter most for their unemployment record.

Our paper is embedded into several strands of literature. First, it connects to the dis-
cussion on the long-term consequences of economic and financial crises. If sectoral reallo-
cation due to pre-crisis unbalanced expansion is a main factor, the corresponding frictions
are likely to limit potential employment and, hence, potential output as well. Using a
methodology similar to Cerra and Saxena (2008), Furceri and Mourougane (2012) present
international evidence on the long-term effects of crises on potential output through long
lasting drag on labor supply and deterioration of the capital stock. Bernal-Verdugo et al.
(2012) directly link high and persistent unemployment to the occurrence of financial crises
across countries.

A second major strand of the literature directly analyses the different types of mis-
match that can result from sectoral reallocation.3 Skill-mismatch – defined as the gap
between the skills of labor supply and demand at an aggregate level – is prominently
discussed in a study by the European Central Bank (2012), where an indicator of skill-

3We focus our discussion on a macroeconomic interpretation of skill-mismatch. For studies on indi-
vidual level skill-mismatch, often interpreted as a bad match of qualifications and occupational tasks, see
Liu et al. (2012), Desjardins and Rubenson (2011), and Leuven and Oosterbeek (2011).

4



mismatch is significantly related to unemployment across Europe. Estevão and Tsounta
(2011), as well as Estevão and Smith (2013), show U.S. unemployment fluctuations to sig-
nificantly correlate with skill-mismatch indicators and infer that structural impediments
slow down the U.S. labor market recovery. Besides skill-mismatch, researchers have inves-
tigated regional mismatch due to limited regional mobility, possibly related to low house
prices, but the picture is yet to be completed (Farber, 2012; Rothstein, 2012; Estevão and
Tsounta, 2011). We maintain that ultimately sectoral reallocation is linked to these types
of mismatch in that it is often referred to as the cause of mismatch to arise in the first
place. We thus believe that a study of sectoral reallocation potentially captures a variety
of different types of mismatch frictions.

Third, we also place our paper in the middle of a recently revived discussion of how
to best estimate the relationship between economic growth and unemployment – the so-
called Okun’s law (Okun, 1962). Estimating the impact of changes in aggregate output
on unemployment is key to specifying a model in which to discuss sectoral reallocation. It
is crucial to have a valid model of aggregate demand influences in order to subsequently
draw conclusions on possible structural issues negatively affecting employment. Several
features have recently been highlighted. Lee (2000) and Ball et al. (2013) emphasize
the importance to estimate country specific models because of institutional and other
country specific effects that make one particular economy’s experience after a shock seldom
resemble the average across a group of countries. A case in point is the study by Pissarides
(2013), which finds large unexplained variation in unemployment across OECD countries
in a cross section of recession-time economic fluctuations. Using country specific estimates
of the impact output fluctuations have on employment as in Ball et al. (2013), most of
the unexplained variation vanishes, however. Author’s such as Knotek (2007) and Cazes
et al. (2013) have additionally pointed out that the coefficient on output in the Okun
equation varies over time with an increasing coefficient leading to an underestimation
of the employment response to output declines in the Great Recession. However, our
sample is restricted to a single decade, which we think limits this concern and leads us to
assume zero time variation in the Okun coefficient, i.e. sticking to the standard model.
Finally, some author’s such as Virén (2001) and Chinn et al. (2013) advocate non-linear
specifications of Okun’s law, with coefficients depending on the state of the economy –
e.g. a positive or negative output gap. Yet, non-linearity may well be country specific and
is likely to depend on the time period chosen (Ball et al., 2013). From a technical point,
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the limited number of observations in our sample makes it infeasible to reliably test for
nonlinearity.4. We implemented these tests which appeared to be highly sensitive to the
chosen test specification.

This paper is organized as follows. In the next section, we provide details on the
sources and construction of the elements of our estimation exercise. We also describe our
modelling choices and present our preferred specification in which to link employment
and reallocation measures. Subsequently, we present our results in section 3 and discuss
their interpretation and robustness in section 4. After taking a closer look at the Spanish
labor market in section 5, we conclude in section 6.

2 Data and Model Specification

Specifying a suitable model of unemployment fluctuations that captures both aggregate
influences and sectoral reallocation requires two main elements. First, we will describe
our main variable of interest: the sectoral reallocation measure. Second, we will lay out
the details for our general model, which is a modern version of Okun’s law. We treat
these two elements in order – after a brief introduction to the data used.

2.1 Data

We source our data on seasonally adjusted quarterly real GDP from the OECD Quarterly
National Accounts, while quarterly data on unemployment in absolute values stem from
the Eurostat database.5 The construction of our measure for sectoral reallocation requires
sectoral employment data with sufficient coverage both over time as well as across coun-
tries. We rely on sectoral employment values for 10 sectors from the OECD Quarterly
National Accounts. Given the need for sector level data on employment, our sample starts
in Q1 2004 and covers the 41 quarters through Q1 2014. The time period is also chosen
with a focus on the recent economic turmoil. We wish to include sufficient time periods,

4See, for instance, Teräsvirta (1994) or van Dijk et al. (2002) on the requirements for nonlinearity
tests.

5An alternative to using seasonally adjusted data is modelling seasonal dummies together with the
original series. We do not follow this route since then the number of degrees of freedom would be further
reduced.
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yet avoid having blurred our results by long periods of little to no reallocation and trend
growth in unemployment figures. Ultimately, we would like to interpret our findings in
light of the recent crisis and hence choose a period that sufficiently reflects its influence.
Finally, money growth required for purging the Lilien measure is growth of M1 and stems
from the ECB. For all time series not seasonally adjusted, we perform the X−11 seasonal
adjustment method.

2.1.1 Measuring sectoral reallocation

Lilien (1982) has been the first to assign a prominent role to sectoral demand shifts among
the causes of unemployment. The intuitive idea is that differences in labor demand across
sectors require labor shifts from some sectors to others. If reallocation frictions, e.g.
restricted geographic mobility or skill-mismatch, hamper the instantaneous reallocation
of labor across sectors, aggregate employment is detrimentally affected. Lilien’s original
measure for sectoral reallocation is the weighted standard deviation of employment growth
rates across sectors:

σt =

√√√√ I∑
i=1

ei,t

et

[
∆ ln(ei,t) − ∆ ln(et)

]2
(1)

In equation (1), ei,t is employment in sector i at time t, and et = ∑I
i=1 ei,t is aggregate

employment. This original measure has been criticized for being insufficient to causally
identify sectoral shocks as main drivers of aggregate unemployment. Most prominently,
Abraham and Katz (1986) argued that sectors are likely to react heterogeneously to
aggregate shocks, which in turn generates a positive correlation between unemployment
and the measure for sectoral reallocation. That is, sectoral reallocation can have aggregate
causes and the unemployment outcome is possibly observationally equivalent to a situation
in which sectoral shocks drive unemployment.

As a remedy, Abraham and Katz (1986) suggest to purge the sectoral employment
series from aggregate demand influences. Following this idea, many researchers have tried
to take account of the differential responses of sectoral employment to aggregate shocks.
Samson (1990) and Mills et al. (1995), among others, use expected and unexpected money
growth to purge the sectoral reallocation measure from aggregate influences. Mills et al.
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(1996) extend the approach and purge relative sectoral employment by regressing it on
a variety of explanatory factors, and Abraham and Katz (1986) use step-wise purging
methods – which are criticized for over-purging, however. Gallipoli and Pelloni (2013)
provide a summary of different approaches.

Following Mills et al. (1995), we implement a parsimonious yet practical specification
and purge the original Lilien measure by regressing sectoral relative employment growth
on GDP (y) growth and money (M) growth to capture aggregate demand influences. We
subjectively chose a lag length of 2 since additional lags do not change the results. More
specifically, we estimate

∆ln(ei,t) − ∆ln(et) = c+
2∑

s=0
∆ln(Mi,t−s) +

2∑
s=0

∆ln(yi,t−s) + ξi,t (2)

In this model we capture the “usual” deviation from average employment growth that
emerges across sectors due to different absorption patterns. In order to calculate the
measure of sectoral reallocation, we take the predicted residual series and aggregate it as
follows:

σ̃2
t =

I∑
i=1

ei,t

et

ξ2
i,t (3)

Our resulting measure approximates the intensity of sectoral reallocation above what the
usual response across sectors to aggregate shocks implies. That is, we are now capturing
the specific impact of sectoral shocks for unemployment in the economy. Figure 1 shows
the cross-country average of the purged measure of sectoral reallocation for our sample.
Not surprisingly, the crisis is clearly visible as a stark increase in unbalanced sector level
employment growth. With our measure of sectoral reallocation at hand, we can proceed
and specify a model of unemployment in which to include it.

2.2 Specifying a model of unemployment

Okun’s law describes a statistical relationship between labor market performance, usually
measured by employment or unemployment, and aggregate output. In the following, we
focus on unemployment and GDP as the relevant variables. Okun (1962) documented this
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Figure 1: Average purged Lilien measure of sectoral reallocation

significant link by using two empirical specifications. First, the model can be specified
in differences where changes in unemployment are related to changes in GDP. Second,
the employment gap, that is the deviation of actual employment from potential employ-
ment, is linked to the output gap. The gap specification requires the identification of
potential unemployment as well as potential GDP. While there are various approaches to
estimate both trend series including unobserved component models (Kuttner, 1994), pro-
duction function approaches (Giorno et al., 1995) or filtering techniques (Canova, 1998),
results can differ substantially across methods and depend on country-specific character-
istics (Scacciavillani and Swagel, 2002). This makes the gap approach considerably less
attractive for our purpose since we aim at valid comparisons across countries.

Since it operates on directly observable variables, the difference approach is simpler to
implement compared to the gap approach. It rests on the assumption that both GDP and
unemployment are I(1) processes which become stationary through differencing. If, how-
ever, GDP and unemployment are non-stationary but cointegrated the difference equation
is misspecified (Attfield and Silverstone (1997)). This can be corrected by specifying an
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error correction model which explicitly takes the long-term relationship between unem-
ployment and GDP into account.6 We follow this route and specify our unemployment
model as follows:

∆(ln ut) = α + βσ̃t +
N∑

i=0
γi∆(ln yt−i) + φ(

M∑
j=1

δj∆(ln ut−j)) + θzt−1 + εt (4)

The difference operator is given by ∆; ln ut and ln yt are the natural logarithms of total
unemployment and real GDP, respectively. Describing the dynamics of the model, φ is a
scalar which equals 0 if no lags of the dependent variable are included, and 1 otherwise.
The model’s coefficients are α, β, γi, δj and θ. Finally, σ̃t is our adjusted version of the
Lilien measure we use to model sectoral reallocation processes – it is our main variable of
interest. We derive the residuum of the cointegrating equation, zt−1, as:

zt = ln ut − π − µ ln yt (5)

As explained above, the estimation of the error correction model described in (4) and
(5) requires ln ut and ln yt to be I(1) and cointegrated. We test this assumption using
the Augmented Dickey-Fuller (ADF) test for unit roots. The results are presented in the
following.

Table 1: Unit root tests for GDP and unemployment

Spain Italy Ireland Portugal France

lnyt -2.422701 -1.553504 -1.973982 -1.647088 -2.004259
(0.1418) (0.4971) (0.2968) (0.4502) (0.284)

lnut -1.405173 -0.066146 -1.495868 -1.271361 -1.375417
(0.5707) (0.9464) (0.5259) (0.634) (0.5851)

The p-values are given in parentheses. The null is that series are non-stationary.

We find that the null of non-stationarity is not rejected for unemployment and GDP
series for all countries in our sample. Next, we use the Johansen cointegration test to
identify a cointegrating relation between ln ut and ln yt (Johansen, 1991; Johansen and

6Attfield and Silverstone (1998) show that, under certain assumptions, the coefficient of the cointe-
grating equation in an error correction model is equivalent to the Okun coefficient in the gap model.
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Juselius, 1990). We specify the test without a deterministic trend in the data and an
intercept but no trend in the cointegrating equation. The results are presented in the
following.

Table 2: Test for cointegration relationship between GDP and unemployment

Spain Italy Ireland Portugal France

Trace 28.21352 1.886496 18.99217 7.957181 12.21752
statistic (0.0001) (0.9587) (0.0033) (0.2400) (0.0520)

Eigenvalue 27.64647 1.424452 18.99205 7.619931 9.452449
statistic (0.0000) (0.9729) (0.0018) (0.2003) (0.1009)

p-values are given in parentheses. The null is that lnut and lnyt are not cointegrated.

According to table 2, we find a cointegration relationship between unemployment and
GDP for Spain, Ireland, and France. However, the null of no cointegration is rejected for
Italy and Portugal. Hence, we specify an error-correction model for Spain, Ireland and
France taking the long-term relation between GDP and unemployment into account. For
Italy and Portugal, we do not include the error-correction term.

Having established the cointegration relationship between the I(1) variables ln ut and
ln yt, we consider the selection of lags of both ln ut and ln yt as explanatory variables.
More specifically, we estimate a basic model including only α, ln yt and zt−1 and take
the Akaike information criterion (AIC) as the reference model fit. We then successively
extend the basic model with lags of ln ut and ln yt and compare the AIC of the respective
model with the AIC of the basic model. Thereby, we identify the lag structure which
provides the final model with the best model fit.

Furthermore, we check the final model for autocorrelation by applying the Breusch-
Godfrey LM test with a lag order of 4. In case of remaining serial correlation, the error
term εt in (1) can be described as:

εt =
S∑

q=1
τqεt−q + υt (6)

We successively include AR-terms up to order S = 4 as long as autocorrelation is detected.
Finally, we apply the heteroskedasticity consistent White estimator to avoid invalid infer-
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ence.

3 Results

We now present the results we received upon estimation of the model described in the
previous section. We estimate a separate model for each country, including an optimized
lag-structure, and present the results in table 3. The most visible effect is detected for
the Spanish economy. The measure of sectoral reallocation is positively and significantly
linked to unemployment changes. If there is unequal employment growth across sectors,
unemployment tends to rise – possibly due to reallocation frictions and various types of
mismatch.7 It is also remarkable that the Spanish model has the best fit by far. The
importance of the reallocation variable is underscored by the fact that the adjusted R2 falls
from 0.81 to 0.73 if it is excluded. For Italy, we find similar evidence. Yet, the coefficient
is only marginally significant. We do not find any significant relationship between sectoral
reallocation and unemployment changes in neither Ireland, nor Portugal or France. The
further variables of the model generally show the expected signs. Unemployment shows
significant positive autocorrelation in Spain, Italy and Portugal, while positive output
growth tends to reduce unemployment across countries.

4 Robustness and Discussion

The above results link sectoral reallocation to changes in unemployment. The latter
variable could be an imperfect approximation to true frictional issues since it depends on
the activity rate by definition. If sectoral shocks are linked to changes in the activity rate
in the labor market, our results would suffer from an omitted variable bias. In general, it
seems possible that such a link exists: Individuals set free in shrinking sectors could be
shying away from reporting as unemployed, or longer term unemployed individuals could
be dropping out of the labor force if the observed sectoral shock strongly diminishes their
perceived chances of reemployment. The bias could go in either direction, depending on

7We take a closer look at the Spanish case in subsection 5 and find evidence for a crucial role played by
the construction sector, which showed the most distinct pattern of boom and bust and by itself accounts
for around 46% of the employment lost in the period of Q1-2008 through Q4-2012.
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Table 3: Unemployment and Lilien (purged), 2004-2014

Dependent variable: ∆ut, 2004-2014
Spain Italy Ireland Portugal France
Coef Coef Coef Coef Coef
(S.E.) (S.E.) (S.E.) (S.E.) (S.E.)

σ̃t 2.92*** 2.38* 0.77 -1.92 6.02
(0.737) (1.374) (1.632) (1.739) (4.028)

c -0.036*** -0.02 0.01 0.03 -0.01
(0.009) (0.016) (0.032) (0.018) (0.017)

∆ut−1 0.96*** 0.33*** 0.13 0.37*** 0.18
(0.172) (0.127) (0.236) (0.147) (0.193)

∆ut−2 - - 0.24 - -
- - (0.195) - -

∆y -2.79** -0.92 -0.47 -1.68** -1.72***
(1.260) (0.600) (0.776) (0.757) (0.689)

∆yt−1 4.50*** 0.04 -0.85 -0.32 -0.19
(1.136) (0.763) (0.894) (0.524) (0.836)

∆yt−2 -1.49*** -1.13 -0.51
(0.590) (0.823) (0.715)

zt−1 0.00 - -0.05 - 0.08
(0.014) - (0.030) - (0.055)

Obs 41 41 41 41 41

Adj.R2 0.81 0.39 0.29 0.29 0.56
Heteroskedasticity-consistent standard errors, AR-terms included if autocorrelation detected (using an LM-
test).
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whether inflows into inactivity are larger out of employment or unemployment. In order
to avoid any bias stemming from the omission of activity rates, we include it in our model
in a robustness exercise.8 Reassuringly, we find our results do not change much. We still
only find sectoral reallocation to matter for Spain and Italy. The coefficient on the activity
rate itself is insignificant, speaking against mis-specification in our previous estimations.

We also take a look at the effect our model specification has on the results. First, we
allowed for up to four lags in both output and unemployment in our regressions. This
reduces statistical significance a bit – which does not come as a surprise, considering that
we are now including more independent variables. However, we still find the coefficient
for sectoral reallocation to be significant at the 5% level for Spain. For Italy, there no
longer is a significant link, which leads us to be cautious in proclaiming a prominent
role for sectoral shocks in the Italian unemployment numbers. Instead of including more
lags of output and unemployment and in order to reduce the risk of reverse causality, we
also tested whether allowing for lagged effects of the sectoral reallocation variable plays
a role. Doing so, the optimized model selection changes and in many cases two lags
of unemployment are now included. In such a model, the effect for Spain is estimated
to emerge with a one-quarter lag. For Italy, the contemporaneous impact of sectoral
reallocation remains marginally significant.

Our main motivation for studying the link between sectoral shocks and unemployment
was the experience in the recent crisis - including the build-up of sector level imbalances
before the bust in 2008. This led us to have a sample from 2004 to 2014, roughly covering
the boom-bust-cycle. If we change the sample to (i) include the quarters from Q1 2000
onwards and to (ii) additionally exclude the quarters from Q1 2011 on, we no longer find
a significant effect for any country in our analysis. This emphasizes the effect of the recent
crisis and its role as providing the variation which is crucial for the identification of our
results. The 4 years before 2004 did not see as much of a build-up of imbalances, and there
were no strong corrections in sectoral growth patterns - hence, including it in the sample
means including a period with little to no variation to identify the effect. Therefore, we
acknowledge the limits to potential generalization of our results; but we do see sectoral
reallocation as an important explanatory factor for Spanish unemployment during the

8We are happy to provide the detailed results of this exercise, as well as those following in this section,
upon request.
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recent times of crisis.

5 A closer look at Spain

Our results clearly show the strongest effect of sectoral shocks in Spain. We thus take a
closer look at what could be behind the Spanish experience. The natural suspect to look
at is the construction sector, which experienced an enormous expansion followed by an
unprecedented crisis and is often referred to as the culprit of the Spanish malaise (Bielsa
and Duarte, 2011; European Central Bank, 2012; Sun et al., 2013). The numbers are
impressive indeed. Construction employment fell by over 50 % between 2008 and 2012
and its share in overall employment was more than halved, falling from around 13% in
early 2008 to 6% at the end of 2012. Looking at the overall employment collapse in the
Spanish economy between 2008 and 2012, around 46% of the decline of over 3.5 million
jobs can be attributed to the construction sector alone. With respect to our analysis,
its is crucial to ask whether this fall is in line with the large drop in Spanish output. It
is known that construction is among the most volatile sectors and has an employment
elasticity well above 1.

We run a simple exercise to determine the magnitude of the most recent shock. To
this end, we regress the change in log-construction employment on the log of changes
in real GDP using annual data for 1980 through 2012. We obtain an elasticity of 4.47,
which means that a one per cent decline in real GDP is estimated to lead to a 4.47 per
cent decline in construction employment. Applying this estimate in a simple calculation
yields that the observed decrease in construction employment cannot be comprehensively
explained by the fall in GDP: had construction employment contracted as predicted by the
regression, the fall would only have been roughly half as deep. One reason for the over-
proportional contraction could be the combination of a deep recession with a financial
crisis that is likely to have multiplied effects due to the special linkages between the
financial industry and construction activity in the pre-crisis years.
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6 Concluding Remarks

It is often argued that much of the persistently high unemployment across a number of
European countries is due to reallocation frictions in the process of moving individuals
from declining sectors into more viable ones. We put this claim to the test and estimate
what role sector level shocks play for the unemployment experience in Spain, Italy, Ireland,
Portugal and France. The hypothesis is that a significant correlation between measures of
sectoral employment reallocation and unemployment would point to reallocation indeed
being behind the labor market slump. Moreover, since we purge our measures of realloca-
tion from aggregate influences, we single out sectoral shocks as a source of unemployment
– which holds an important policy measure if confirmed. While monetary and fiscal policy
can address aggregate demand shortages to lift the labor market out of trouble, structural
frictions stemming from sector level shocks require a supply side approach.

We find sectoral shocks to have driven unemployment in Spain over the period Q1 2004
through Q1 2014 – a results that likely is rooted in the unprecedented boom-bust cycle of
the construction sector. Our estimates also show an influence of sectoral reallocation for
Italy, but the coefficient is less robust in terms of statistical significance. For the other
countries in our sample, we do not find sectoral reallocation to be significantly related
to unemployment and hence conclude that aggregate demand policies look promising as
a tool to raise employment. As an important qualification to our overall results, we do
not maintain that aggregate demand policies will be useless in the Spanish case. On the
contrary, a certain part of unemployment will certainly be reduced once the economy
gets back on a sustainable growth path. Yet, it won’t be enough to completely adjust
and repair the damage done to the Spanish labor market over the span of the crisis.
Instead, reforms to enable a smooth transition of workers across sectors and to enhance
their qualifications will likely be needed to raise employment to satisfying levels over the
medium run. Such supply side policies will also be helpful in the countries that, according
to our analysis, did not primarily suffer from sectoral shocks. While aggregate demand
policies can potentially restore equilibrium unemployment, structural reforms have the
potential to lower equilibrium unemployment as such.
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