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Summary
The creation of the European Monetary Union (EMU) in 1999 was expected to become a catalyst for real convergence in 
Europe. Far from being the case, real divergence increased from the early 1990s as evidenced by low productivity growth 
in the “periphery” of the Euro area relative to “core” countries. This report investigates the role of sectoral reallocation in this 
divergence, focusing on three archetypal countries: France, Germany, and Spain. Using the EU-KLEMS database of sectoral 
Total Factor Productivity (TFP), we first show that sector reallocations have been at the origin of productivity losses in the 
considered countries and contributed significantly to this divergence. Second, we investigate how the substantially diverging 
real estate prices between these countries could explain those sectoral reallocations. More specifically, when access to 
external finance is restricted due to financial frictions, real estate assets may be used as collateral by borrowers to relax these 
constraints and increase investments. Real estate shocks turn out to be a strong driver of productivity divergence, causing the 
lag of Spain behind Germany before the Great Recession and that of France afterwards. For comparison purpose, we also 
shed light on the role of sectoral reallocation in the UK productivity puzzle*.

* A detailed presentation of results included in this report can be found in Grjebine et al. (2019).
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    1. The challenge of productivity 
divergence in a monetary union

When the prospect of the Economic and Monetary Union (EMU) 
became imminent in the early 1990s, warnings about the restrictive 
conditions required for the viability of the latter quickly emerge. 
Whether embedded in the Optimum Currency Area tradition 
(Bayoumi and Eichengreen, 1992) or the New Economic Geography 
insights (Krugman, 1993; Krugman and Venables, 1996), all insisted 
on the fact that a monetary union deprived from a fiscal counterpart 
would need a high level of business cycle synchronization, and 
more generally, structural convergence, for making sufferable the 
loss of monetary policy autonomy. Conversely, 
EMU optimists such as Frankel and Rose (1998) 
would argue that the very existence of EMU would 
bring additional optimality, increased trade between 
its members delivering more tightly correlated 
business cycles.
After two decades of existence of the Euro Area 
(EA), it seems that early warnings were, at the 
very least, partly justified. While trade creation 
effects of the euro have been real, but more 
limited than expected (Glick and Rose, 2016), 
the very creation of the single currency appears in retrospect 
at the root of a major asymmetric shock. According to Krugman 
(2012), it has fueled massive capital flows from EA’s core 
– Germany, Netherlands – to its periphery – e.g., Portugal or 
Spain. This left peripheral economies with financial and real estate 
bubbles (Spain being emblematic of the latter), together with a 
continuously weakening manufacturing sector, while this sector 
was strengthening in Germany.
This report focuses on three countries emblematic of the structural 
divergences within the EMU: Germany and Spain, for the previously 
mentioned motives, as well as France, often presented as an “in-
between” situation. Reporting GDP per capita dynamics between 
2000 and 2015, Figure 1 provides a striking il lustration of the real 
implications of this divergence process at work in the EMU since 
the beginning of the 21st century.

    2. Sectoral reallocations, a driver 
of productivity divergence in Europe

It is widely acknowledged that Total Factor Productivity (TFP) 
dynamics drive long-run economic (and therefore, GDP per capita) 
growth. Yet, it is striking that the EA has been characterized by 
major divergences in TFP dynamics, as shown by the dotted lines 
reported on the left panel in Figure 2 for Germany, France and 
Spain.1  Between 2000 and 2015, whereas Spanish TFP stagnates, 
French TFP increases half more slowly than the German one.
A recent, though flourishing literature investigates the role of 
resource misallocation in explaining international differences in 

productivity, with a clear focus on within-
industry reallocation, i.e. on the (in-)
efficiency of resource allocation between 
firms (see e.g., Restuccia and Rogerson, 
2008 for the US, Hsieh and Klenow, 2009 
for the US, China and India, and Bartelsman 
et al., 2013, for a cross-country analysis). 
Based on a manufacturing firm-level dataset, 
Garcia-Santana et al. (2018) also argue that 
the source of bad relative TFP performance in 
Spain was the increase in the within industry 

misallocation of production factors across firms.
However, sectoral reallocations may have been overlooked in 
previous research, since most articles focus on the reallocation 
among firms within a single industry. These studies focus on 
the manufacturing sector due to data limitations, and miss an 
important aspect of these reallocations which is the growing 
share of services industries. Few papers have already focused 
on the importance of sectoral reallocations for macroeconomic 
divergence (Reis, 2013; Benigno and Fornaro, 2014; Piton, 
2018). However, these papers mostly focus on reallocations from 
tradable to non-tradable sectors, for which the aggregate effect on 
productivity is unclear2 and is very sensitive to the classification of 
tradable sectors. Dynamics in these two broad sectors might also 
hide significant reallocations among sub-sectors of the tradable or 
non-tradable sector – such as the reallocation from manufacturing 
to business services in the tradable sector.
To overcome these l imitat ions, this report  studies real locat ions 
using a f iner disaggregat ion in 33 industr ies.  Based on 
the EU KLEMS database for the per iod 1995-2015, our 
empir ical  assessment supports that real locat ion between 
sectors appears as a strong candidate in explaining both the 
product iv i ty s lowdown observed in most EU countr ies and the 
divergence between them. This can be seen in Figure 2. Al l 
three countr ies would have experienced higher levels of  TFP 
i f  their  economy had kept the same sectoral  structure than in 
2000, as suggested by plain l ines (al l  systematical ly above 

(1) This Figure used EU KLEMS data and measures TFP as a weighted average 
of sectoral TFP based on a classification with 33 sectors.
(2) If reproducing Figure 2 with a two sector decomposition, we find no 
differences in the evolution of TFP including or excluding sector reallocations, 
see Figure A in the Appendix.
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Figure 1 – GDP per capita in France, Germany and Spain, 
2000-2015 

Source: OECD. Base 100 = 2000.
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their  dotted counterparts),  report ing a counterfactual  aggregate 
TFP, based on a weighted sum of sectoral  TFP, for which the 
share in value added for each sector has been set to i ts level 
in 2000. In France, the TFP level  would have been twice higher 
without sectoral  real locat ions. In Spain, the TFP dynamic would 
not have been negat ive without these real locat ions. The r ight 
panel shows for each of the three considered countr ies the 
di fference between the plain and the dotted l ines, reveal ing the 
extent of  the divergences in TFP dynamics fueled by sectoral 
real locat ions: whereas losses have been l imited in Germany, 
they have been signi f icant in Spain unt i l  a reversal  appears in 
2008, whi le they keep increasing in France.3

    3. Real estate prices are 
also diverging in Europe

Parallel to this real divergence, European countries also 
experienced nominal divergence which took the form, in many 
peripheral economies, of massive boom-bust cycles in house 

prices. These housing bubbles occurred 
in Spain notably, and were parallel 
to the productivity slowdown or even 
productivity losses. These bubbles 
have had important implications for the 
real estate and construction sectors, 
but also for the broader economy. 
More specifically, it is likely that real 
estate shocks fueled a non-negligible 

share of sectoral reallocations. A first intuition of that result 
can be found in Figure 3, reporting house prices for Germany, 
France and Spain on the left panel, and relatively to Germany 
for France and Spain on the right panel, between 2000 and 2015. 

(3) More generally, except a few small countries, all have experienced TFP 
losses due to sectoral reallocations, both in absolute terms and relatively to 
Germany. See Grjebine et al. (2019) for more details.

When comparing the dynamics of house prices with those of TFP 
reported in Figure 2, it is striking to see that periods of booming 
house prices coincide with sectoral reallocations detrimental to 
TFP. Conversely, when house prices stagnate or even decrease, 
TFP losses due to sectoral reallocation stop deepening, or even 
revert – this is the case for Spain, starting in 2008-2009. Germany 
and France appear as two polar cases: the first experienced the 
most recent and limited increase 
in house prices, together with the 
smallest negative between-sectors 
reallocation; for the second, house 
prices have been continuously 
rising since 2000, before starting 
into a modest decline in 2012, and 
the detrimental impact on TFP from 
sectoral reallocations is the largest 
of the three countries.
These intuitions are in line with 
Cecchetti and Kharroubi (2015) 
and Borio et al. (2015) who investigate how credit booms tend 
to undermine productivity growth by inducing labour reallocations 
towards lower productivity growth sectors, in particular the 
construction sector. According to them, the financial sector ’s 
expansion may indeed benefit disproportionately to projects with 
high collateral but low productivity. For example, credit booms in 
Spain and Ireland coincided with rapid growth of employment in 
construction at the expense of the more productive manufacturing 
sector. However, there is so far little systematic evidence on the 
dynamics of misallocation between countries and the importance 
of inter-sectoral reallocations. Housing shocks could not only lead 
to reallocations towards the construction sector but change the 
whole structure of the economy and the relative size of every 
sector. This report investigates how real estate shocks lead to 
reallocations between every sector of the economy, and not only 
towards construction.

Note:  Log-Level of TFP using historical share log(Ait) “TFP” and Log-Level of TFP using initial weights 
 

  “TFP(initial weights)” (Left-hand side) and the gap between the 
two series: 

 
 (Right-hand side).  

Source: See Appendix for the construction of series.

Figure 2 – TFP Gains/Losses due to sectoral reallocations
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Figure 2b  – TFP losses due to sectoral reallocationsFigure 2a – TFP vs.TFP without sectoral reallocations
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    4. How real estate shocks have fueled 
sectoral reallocations

To test this intuition, the effects of real estate shocks on sectoral 
reallocations are quantified through a simple econometric model 
and an accounting exercise. To do so, we look at how changes in 
the value of real estate assets affect investment, TFP and Gross 
value Added (GVA) at the country-sector level through a collateral 
mechanism.4  It is worth mentioning that we exclude the real estate 
sector in our empirical analysis as these activities mostly include 
imputed rents of owner-occupied dwellings.
Then, we are not interested in the dynamics of the real estate sector 
per se, but in the use of real estate capital in other sectors (excluding 
the real estate one).5 The collateral mechanism is linked to the 
“financial accelerator” (Bernanke and Gertler, 1989, Kiyotaki and Moore, 
1997): with imperfect financial markets, financially constrained sectors (and 
firms in these sectors) will use their 
pledgeable assets as a collateral 
to finance their investment (e.g. 
Chaney et al., 2012). An increase 
in the value of the collateral should 
therefore allow sectors to increase 
their investment, the more so if 
the sector has relatively more 
collateral (which we measure 
through the amount of real estate capital owned by the sector). We 
are interested in changes in the value of sectoral housing portfolio 
driven by exogenous variations in real estate prices to identify the 
impact of financing constraints on sectoral reallocations. Adapting 

(4) Some recent papers have proposed models to investigate how financial 
frictions affect TFP (Buera et al., 2011, Midrigan and Xu, 2014, Moll, 2014, 
Buera and Moll, 2015). The typical prediction of these models is that a financial 
liberalization episode is associated with capital inflows, a better allocation of 
resources across firms, and an increase in TFP growth. However, it seems that 
this prediction does not match the experience of countries in South Europe 
where TFP growth declined. Relying on a model with size-dependent financial 
frictions, Gopinath et al. (2017) quantify the contribution of heterogeneous 
financing frictions to sectoral misallocation across manufacturing Spanish firms.
(5) In average, real estate capital represents more than 40% of total capital.

Chaney et al. (2012)’s approach6 to a country-sector environment, the 
empirical model identifies exogenous shocks to domestic real estate 
prices through a combination of (world) demand shocks and (country-
level) supply constraints on the real estate market. Put differently, 
we measure how regulatory constraints (such as rent controls) affect 
the sensitivity of house prices to changes in (world) demand shocks.
World housing demand shocks are proxied through the US 
commercial real estate price index, consistently with a recent 
literature pointing out the US as the originator of the global financial 
cycle (e.g. Rey, 2015).7  As for country-level constraints explaining 
the domestic reaction to the world shock, we use a mixture of 
regulatory and physical supply constraints (see e.g. Hilber and 
Vermeulen, 2016), including for instance a rent regulation indicator 
or the number of days required to obtain a construction permit. All 
other things equal, a positive global demand shock for housing (as 
captured by an increase in the US commercial real estate price) 
is expected to push domestic housing prices up, the extent of the 
response depending on domestic constraints on the housing market. 
Symmetrically, for a given level of US housing prices, domestic 
real estate prices will display an all the more positive reaction that 
domestic supply is inelastic because of various above-mentioned 
supply constraints.
Our estimates highlight that variations in domestic real estate 
prices driven by exogenous shocks (as measured by our synthetic 
indicator of world demand and country-level supply constraints) do 
bring an increase in sectoral investment8 and on the size of sectors 
(as proxied by gross value added), but not in the dynamics of TFP at 
the sectoral level9 (see details in Grjebine et al., 2019).

(6) The micro and aggregate effects of financial frictions on TFP have been 
increasingly investigated over the recent years. Catherine et al. (2018) recently 
provided quantification of the aggregate effects of collateral constraints, and find 
they are responsible for 11% output losses.
(7) Rey (2015) highlights that asset prices around the globe have a strong 
common component, that can be related to monetary conditions in the US and 
to changes in risk aversion and uncertainty.
(8) Interestingly, our estimate of the β coefficient of elasticity for Investment is 
very close to the one found by Chaney et al. (2012) based on a dataset of US 
listed firms (between 0.06 and 0.07 vs. 0.08 for us). This is comforting in the 
sense that it tends to support that moving from (large)-firm to sector-level does 
not generate major aggregation biases. 
(9) We do not find any significant relationship with sectoral TFP. 

Source: EU KLEMS. Base 100 = 2000.

Figure 3 – Real estate prices
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What are the implications of these results for the dynamics of 
aggregate productivity? Results support that real estate shocks 
have no significant impact on the TFP at the sectoral level, but affect 
aggregate productivity by reallocating resources across sectors.  
Put differently, all variations in aggregate TFP driven by real estate 
shocks come from composition effects, ie. from the reallocation of 
value-added between sectors.10 To quantity this mechanism, we 
build a counterfactual TFP at the country level which corresponds 
to the TFP that would have been observed in the economy if its 
sectoral composition was entirely determined by exogenous real 
estate prices shocks.
The TFP predicted by real estate shocks is thereafter compared 
to a TFP excluding any effect from sectoral reallocations. To do 
so, we compare a TFP measured using sectoral weights (in GVA) 

predicted by real estate shocks 
to the TFP measured using the 
2000 value of sectoral weights. 
The gap between the two series 
measures the time sectoral 
reallocations exclusively arising 
from real estate shocks.
Results are presented in Figure 4, 
which shows that sectoral reallocations 
driven by exogenous real estate price 
shocks generate sizable TFP gains or 
losses. For Germany, TFP gains 

would have been three times higher if the sectoral composition of 
this economy had been entirely determined by real estate shocks. 

(10) Since we use the nominal value-added, namely VA = Price × Quantity, as 
a measure of sectoral size, these composition effects include both quantity and 
price channels. The price channel is in line with the Baumol et al. (1966)’s cost-
disease literature: an increase in the TFP of the manufacturing sector which 
decreases its relative price would lead to a decrease of its share in the total 
nominal value-added with a potential negative effect on aggregate TFP. Our 
composition effects encompass both price and quantity channels. For instance, 
in Spain, real estate shocks lead to an increase in both price and quantity of the 
construction sector leading to a higher share of this sector in total value-added 
with a negative impact on aggregate TFP given the slow productivity growth 
in construction.

France would have experienced TFP losses in amounts equivalent 
to the gains actually observed over the period if one considers the 
sectoral composition implied by real estate shocks. In Spain, these 
shocks have been at the origin of TFP losses while TFP would have 
remained stable if sectoral shares had stayed at their initial values.
Interestingly, these productivity 
effects of real estate shocks are 
not only quantitatively important but 
also point to a greater divergence 
between these European countries. 
Indeed, these effects strengthen 
productivity gains in Germany, where 
they are already more important than in 
Spain and France, while they generate 
productivity losses in France and 
Spain. It is important to stress that this 
divergence is the outcome of external shocks which are common to all 
considered countries and that the elasticity of sectoral size to these shocks 
is also identical for all countries.

    5. Shedding light on the UK 
productivity puzzle

The so-called UK “productivity puzzle” has gained much attention in 
recent years. This puzzle refers to the unexplained and sustained 
low productivity growth since the 2008-09 Great Recession in the 
United Kingdom, so that productivity has fallen below its pre-crisis 
trend, and much more than in any other advanced economies. This 
low productivity growth is at the heart of the Bank of England’s 
concerns11 for the definition of its monetary policy and the 
government for its industrial strategy.12

(11) See the speeches by Dale (2011) and Tenreyro (2018), among others, and 
Barnett et al. (2014).
(12) See the white paper “Industrial strategy: Building a Britain fit for the future” 
published in 2017.

Note: Log-Level of TFP  using predicted share 
 
  “TFP(predicted)” and Log-Level of TFP using initial weights 

 
 “TFP(initial weights)” (Left-hand side) and the 

gap between the two series: 
 
 (Right-hand side).”Predicted” refers to predicted by real estate shocks.

Source: See Appendix for the construction of series.

Figure 4 – TFP Gains/Losses due to sectoral reallocations driven by real estate shocks
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Sectoral dynamics have been extensively discussed as a key 
aspect of this puzzle. According to Tenreyro (2018), just two 
sectors, finance and manufacturing, explain most of the low 
aggregate productivity growth. For Kierzenkowski et al. (2018), 
non financial services are the main driver of the productivity 
shortfall – they would explain half of the shortfall followed by 
financial services for one fourth. The misallocation of resources 
between sectors was also pointed out as a cause of slowing 
productivity gains. Barnett et al. (2014) provide evidence of an 
increase in the standard deviation of productivity shortfalls across 
sectors and Broadbent (2012) of more cross-sectoral volatil ity in 
capital returns since the Great Recession.13

Our methodology can shed light on the role of sectoral reallocation 
and real estate shocks in the UK productivity puzzle.14 First, 
Figure 5 confirms the evidence of a UK productivity puzzle: TFP 
growth halted abruptly around 2006 with a very modest recovery 
since 2014. Second, cross-sectoral 
heterogeneity in productivity gains 
played a role in this process. 
As shown by Figure 5, sectoral 
reallocations have led to substantial 
TFP losses, as evidenced by the 
gap between TFP in absence of 
any reallocations (solid line) and 
observed TFP (dotted line). From 
this point of view, the UK looks more 
like France than Spain: TFP losses 
are sustained and even increased 
after the Great Recession compared to the previous period. Third, 
when it comes to the role of real estate shocks, UK seems more 
importantly impacted than other countries. TFP losses induced by 
real estate shocks through the sectoral reallocation of resources 

(13) See Pessoa and Van Reenen (2014) for a discussion of this evidence and 
other related issues on the UK productivity puzzle.
(14) Most studies on this puzzle look at labor productivity, we here focus on total 
factor productivity, that is joint labor and capital productivity.

are found to be the highest among the countries considered, as 
evidenced by the gap between predicted between TFP in absence 
of any reallocations (solid line) and the predicted TFP (dashed 
line). Sectoral reallocations driven by real estate shocks are then 
an important element of the UK productivity puzzle.

    6. Shedding light on the role 
of construction or Bubble sectors

Are there any specific sector playing a key role for reallocations and 
the resulting effect on aggregate TFP? For example, it has been 
argued that the construction sector would be detrimental to growth 
in particular in Spain or France. According to Borio et al. (2015), 
“the credit booms in Spain in the decade to 2007 coincided with the 
rapid growth of employment in construction and real estate services 
at the expense of the more productive manufacturing sector.” We 
can test this assertion with our empirical framework. Construction 
is excluded from the list of sectors to measure the role played by 
construction in sectoral reallocations. Figures 6c and 6d show that 
in this case, sectoral reallocations have affected TFP dynamics 
positively in Spain, meaning that the construction sector is the main 
driver of TFP losses in Spain over the period. However, this is not 
the case in France or in the United Kingdom.
Concerning France, a specific sector responsible for sectoral 
productivity losses cannot be specifically pointed out. In particular, 
we perform a couple of tests 
excluding “Bubble sectors” (that is, 
construction, finance, and natural 
resource) or “IT-producing industries” 
following the classification proposed 
by Cette et al. (2016). Excluding 
“Bubble sectors” divides by 3 the 
predicted TFP losses relative to 
Germany. These sectors played 
negatively in TFP dynamics in France 
but structural TFP losses cannot be 
reduced to them. Excluding “IT-
producing industries” worsen predicted TFP losses, but cannot explain per 
se the negative pattern observed in France. To our knowledge, no study 
investigates the role of sectoral reallocations in TFP dynamics in 
France. The literature focuses on the microeconomic drivers of 
productivity growth and dispersion within industries, and ignores 
the role of any sectoral compositional effect (e.g. Fontagné 
and Santoni, 2015). However, several papers study productivity 
dynamics focusing not only on the manufacturing sector but on 
various sectors of the economy. Cette et al. (2017) argue that 
productivity in France saw a downward trend before the financial 
crisis, which was widespread over the sectors. This argument was 
also developed by Askenazy and Erhel (2015) who underlie that 
the productivity slowdown cannot be attributed to particular market 
industries as an overwhelming majority of sectors were affected. 
However, OECD (2019) points out that “while labour productivity 
has grown in the average manufacturing industry, it has stagnated 
in market service industries, with a consequent negative effect on 
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Figure 5 – TFP Gains/Losses due to sectoral reallocations 
in the United Kingdom
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Note: We measure TFP Gains/Losses due to sectoral reallocations. For comparison purposes, we construct our series in relative terms with respect to Germany. “Predicted” 
refers to predicted by real estate shocks.
Source: See Appendix for the construction of series.

Figure 6 – TFP Gains/Losses due to sectoral reallocations without Construction and without Bubble sectors
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Figure 6b – Benchmark: Predicted by real estate shocksFigure 6a – Benchmark: Stylized facts
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Figure 6d – Without construction: PredictedFigure 6c – Without construction: Stylized facts

−.015

−.01

−.005

0

.005

TF
P 

Lo
ss

es
 (r

ela
tiv

e t
o D

E)

2000 2005 2010 2015

FR ES UK

−.1

−.05

0

.05

.1

TF
P 

Lo
ss

es
 (r

ela
tiv

e t
o D

E)

2000 2005 2010 2015

FR ES UK

Figure 6f – Without bubble sectors: PredictedFigure 6e – Without bubble sectors: Stylized facts

the aggregate performance, given the important and increasing 
weight of this sector in GDP”.

    7. Policy Implications

Our results have important policy implications for Europe. They 
confirm that the lack of real convergence between countries is a 
major obstacle to the proper functioning of the Euro Area. Beyond 
this widely shared observation, the contribution of this report is 
to show the importance of the financial dimension in this lack of 

real convergence. In this respect, it differs from the approaches 
generally followed within the European institutions which focus on 
“real” structural reforms – mainly goods and labour markets – to 
promote growth and productivity convergence in Europe.
The creation of National Productivity Boards perfectly reflects 
this position – see the website of the European Commission. 
As stated by The Council of the European Union in its council 
recommendation (2016/C 349/01), the objective of these boards is 
“to analyse developments and policies in the field of productivity 
and competit iveness, thereby contributing to foster ownership and 
implementation of the necessary reforms at the national level, 
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and hence foster sustained economic growth and convergence.” 
However, it is striking to see that policies dealing explicit ly with 
financial markets are missing from the discussed toolbox to 
reverse the productivity divergence. Indeed, the recommendation 
states that “Raising productivity is a multi-faceted challenge 
which requires a set of well-balanced policies 
aimed, in particular, at supporting innovation, 
increasing skil ls, reducing rigidit ies in the labour 
and product markets, as well as allowing a better 
allocation of resources.” This report supports this 
is not enough: the financial dimension must be 
taken into account.
At the same time, considerable efforts have 
been made towards the convergence of national 
f inancial systems to tackle f inancial fragmentation 
in Europe: the European System of Financial Supervision has 
been implemented to “ensure consistent and appropriate f inancial 
supervision throughout the EU”; the Banking Union should al low 
“the consistent application of EU banking rules”; and one aim of 
the Capital Market Union is to create “a true single market for 
capital in the EU.” Does this f inancial regulations convergence 
ensure productivity convergence? The results presented in 
this report suggest that f inance drives productivity through 
the combination of shocks, originating from financial sectors 
including housing, and a transmission mechanism, namely the 
f inancial accelerator mechanism.

It can be hoped that improvements in the functioning of financial markets 
will reduce the power of the financial accelerator mechanism through 
greater transparency and a broadening of markets and sources of 
financing. Nevertheless, the results presented in this report assume that 
the accelerator mechanism operates in the same way in the countries 

under consideration. It is the difference in observed 
financial shocks that generates the divergence in 
productivity described and not the heterogeneity in 
national financial markets. Therefore, synchronizing 
financial cycles must be an economic policy objective 
to promote the convergence of productivity in Europe.
Finally, it is important to notice that our approach is 
informative on the effects of sectoral reallocations 
on productivity dynamics beyond real estate 
shocks. If our empirical framework allows drawing 

inferences about the effects of real estate fluctuations, we remain 
relatively agnostic about fundamental shocks that drive real estate 
prices. Diverging financial or housing cycles – in particular between 
France and Spain on the one hand and Germany on the other hand 
– could be due to diverging demand shocks at the national level – 
for instance diverging fiscal policies could both drive house prices 
and investment dynamics (Geerolf and Grjebine, 2018), leading 
to diverging productivity patterns.15  European institutions should 
thus not only focus on supply-side policies but should also take 
into account the effects of diverging national demand shocks on 
the European productivity divergence.

(15) This would be the case for instance if tax measures affect differently 
investment in the various sectors of the economy leading to sectoral 
reallocations, that affect country-level productivity dynamics.
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Appendix: EU KLEMS.

We use the sector-level growth and productivity data up from the EU KLEMS database (Eurostat, 2017). This database relies on NACE, the 
“statistical classification of economic activities in the European Community” developed since 1970 in the European Union. More precisely, 
we use NACE Rev. 2, the new revised version of the NACE Rev. 1, which is based on the fourth revision of the United Nations “International 
Standard Industrial Classification of All Economic Activities” (ISIC Rev. 4). Concerning the level of aggregation, we use the “intermediate 
aggregation”, one of the two standard aggregations of ISIC/NACE categories defined by national accountants to be used from a wide range 
of countries1.  It is composed of 33 categories (see Table A for a description of the categories). Because of data limitations, we exclude 
“U” (“Activities of extra-territorial organisations and bodies”) and “T” (“Activities of households as employers; undifferentiated goods- and 
services-producing activities of households for own use”) as Eurostat (2017) asserts that “All of U and part of T (division 98) are outside 
the SNA production boundary, and will be empty for SNA data reporting, but are included for completeness”. We also exclude real estate 
activities (“L”) as this category mostly includes imputed rents of owner-occupied dwellings (Eurostat, 2017).

Measuring TFP. The sectoral TFP growth in sector k, country i as of time t is denoted ∆log(Akit) and constructed as the Solow residual at 
the sectoral level: 

∆log(Akit) = ∆log(VAkit) −LSkit × ∆Lkit − (1 −LSkit) × ∆Kkit

where VAkit = pkit x qkit is the nominal sectoral value-added, Lkit and Kkit are the measures of labor input and capital services, respectively, 
and LSkit is the sectoral share of labor compensation in value-added.

The country log-level of TFP, denoted log(Ait), is constructed using sectoral TFP growth rate, ∆log(Akit), and sectoral value-added shares,  

 
, to get the country TFP growth rates which are then cumulated over time as follows 

see Oulton (2017) for a discussion on the different methods to construct aggregate measure of TFP using KLEMS data.

To assess the role of sectoral reallocation, we construct a counterfactual TFP using sectoral TFP growth rate, ∆log(Akit), and the initial 
values for the sectoral value-added shares,     , as follows
 

To assess the role of real estate shocks in sectoral reallocation, we construct a counterfactual TFP using sectoral TFP growth rate, 
∆log(Akit), and the values for the sectoral value-added shares predicted by our regressions:         , as follows
 

(1) The other classification, known as “high-level aggregation”, aggregates the ISIC/NACE sections into 10 or 11 categories.
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NACE Rev. 2 Description
“A” Agriculture, forestry and fishing
“B” Mining and quarrying
“10-12” Manufacture of food products, beverages and tobacco products
“13-15” Manufacture of textiles, apparel, leather and related products
“16-18” Manufacture of wood and paper products, and printing
“19” Manufacture of coke, and refined petroleum products
“20-21” Manufacture of chemicals, chemical products, pharmaceuticals, medicinal chemical and botanical products
“22-23” Manufacture of rubber and plastics products, and other non-metallic mineral products
“24-25” Manufacture of basic metals and fabricated metal products, except machinery and equipment
“26-27” Manufacture of computer, electronic and optical products, electrical equipment
“28” Manufacture of machinery and equipment n.e.c.
“29-30” Manufacture of transport equipment
“31-33” Other manufacturing, and repair and installation of machinery and equipment
“D-E” Electricity, gas, steam and air-conditioning supply, Water supply, sewerage, waste management and remediation
“F” Construction
“45” Wholesale and retail trade and repair of motor vehicles and motorcycles
“46” Wholesale trade, except of motor vehicles and motorcycles
“47” Retail trade, except of motor vehicles and motorcycles
“49-52” Transport and storage
“53” Postal and courier activities
“I” Accommodation and food service activities
“58-60” Publishing, audiovisual and broadcasting activities
“61” Telecommunications
“62-63” IT and other information services
“K” Financial and insurance activities
“L” Real estate activities
“M-N” Legal, accounting, management, architecture, engineering, technical testing and analysis activities, Scientific research and 

development, Other professional, scientific and technical activities, Administrative and support service activities
“O” Public administration and defence, compulsory social security
“P” Education
“Q” Human health services, Residential care and social work activities
“R” Arts, entertainment and recreation
“S” Other services
“T” Activities of households as employers; undifferentiated goods- and services-producing activities of households for own use
“U” Activities of extra-territorial organisations and bodies

Table A – Classification of Sectors

Source: Eurostat 2017.

Source: Grjebine et al. (2019).

Figure A – Decomposition into Goods and Services (Left) and Tradable and Non-Tradable Sectors (Right)
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