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Introduction

Philippe Askenazy, Christine Erhel, and Martin Chevalier

The difficulties of the European Union (EU) have become, since 2008,
one of the world’s main economic concerns. The Great Recession has
been followed by a slow recovery, and steady economic growth is still
not in place. In this volume, we explore one of the key dimensions of
European dynamics: the trend in productivity. The EU as a whole is
experiencing a surprising slowdown in labour productivity, raising alarm
because of the implicit risk of long-run stagnation in Europe, absence
of real wage growth, and discontinuance of rising living standards.
Although puzzling productivity trends became a focus of academic

and policy interest in the immediate aftermath of the recession in the
United Kingdom (UK), they received much less attention in continental
Europe. To bridge this gap, the Centre pour la Recherche Economique et
ses Applications (Centre for Economic Research and its Applications,
CEPREMAP) has supported a research team to explore the mechanisms
driving productivity in France, Germany, Spain, and the UK. These
countries were chosen not only because, together, they account for
roughly 60 per cent of EU gross domestic product (GDP), but also
because they constitute contrasting cases. From the standpoint of polit-
ical economy, their institutions are usually classified as distinct models.
The UK is not part of the Euro area, but its economy was severely
damaged by the Great Recession, and its recovery has been very slow.
The slight drop in German unemployment contrasts with the persistent
two-digit unemployment rate in France and Spain. Since 2008, product-
ivity growth has remained elusive in the three largest European
economies. Spanish labour productivity, on the contrary, has accelerated
in the midst of the economic, financial, and sovereign debt crisis the
country has encountered.
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The country analyses we present share common hypotheses and
methodology. The latter includes the exploitation of unique databases
at workplace or firm level for each country, with a particular focus on the
labour market that has received limited attention in the productivity
literature thus far. The findings of this original research—and associated
commentary—are developed in Chapters 4 to 9. Preceding these chapters
are three contributions by leading specialists that focus on over-arching
themes, including information and communication technology (ICT)
investments, macroeconomic policies, and the fragmentation of the
production process. In the concluding chapter, the main lessons of all
the preceding contributions are reviewed, together with a discussion of
their limits and still unexplored dimensions.
This introduction provides an overview of the issues studied in sub-

sequent chapters. Basic facts on productivity dynamics in Europe over
the past fifteen years, as compared to other major Organisation for
Economic Co-operation and Development (OECD) and European econ-
omies, are laid out in Section I.1. In Section I.2, we present the puzzles
and hypotheses regarding the dynamics of European productivity that
are discussed throughout the book. The longer Section I.3 is an outline
of changes in European labour markets, which emerge as clear culprits
in the productivity slowdown or recovery addressed in each of the
chapters on national economies.

I.1 Productivity Trends in the Twenty-First Century

Figure I.1 presents the labour productivity growth in the EU, Japan and
the United States (US) according to the OECD. Over the past fifteen
years, the EU has been losing ground in comparison with the US, and to
a lesser extent with Japan. The gap between the US and the EU, includ-
ing the Euro area, widened in the aftermath of the Great Recession.
While the US has begun to have concerns with poor productive per-
formance since 2011, European labour productivity has shown no signs
of significant revival. The sustained growth in productivity in the US
over the 2000s contrasts with an average EU productivity growth rate
between 2001 and 2014 that has fallen well below the US rate (0.9 per
cent vs 1.6 per cent annual growth respectively).
Within the EU, that trend concerns the four largest economies

(Table I.1). In the UK, as well as in Italy, the annual growth rate in labour
productivity was even negative between 2008 and 2010 and has
remained lacklustre since 2011. France and Germany exhibit very simi-
lar labour productivity trends, showing scarcely any growth in the years
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Table I.1. Labour productivity trends across Europe and in the US, 2001–14

Average annual growth rate in GDP per hour worked (per cent)

2001–14 2001–7 2008–10 2011–14

United States 1.6 2.1 2.2 0.5
Eurozone 1.3 0.2 0.7 0.9
France 0.9 1.4 0.1 0.7
Germany 1.0 1.5 0.0 0.8
Italy 0.0 0.1 –0.2 –0.1
Spain 1.1 0.4 1.7 1.6
United Kingdom 1.2 2.2 –0.3 0.4
Austria 1.2 1.8 0.4 0.6
Belgium 0.6 1.3 –0.1 0.1
Denmark 0.7 1.2 0.5 0.2
Finland 1.0 2.3 –0.8 0.2
Greece 0.9 2.5 –1.4 –0.4
Ireland 1.9 2.0 2.3 1.2
Netherlands 0.8 1.4 0.1 0.3
Portugal 1.1 1.3 1.1 0.7
Sweden 1.4 2.6 –0.3 0.6
Norway 0.5 1.3 –0.8 0.2
Switzerland 0.9 1.5 0.1 0.6

Note: Eurozone = EU15 countries.

Source: OECD, extracted on 10 June 2015 and authors’ calculations

0.0

0.5

1.0

1.5

2.0

2.5

Eurozone
(15 countries)

European Union 
(28 countries)

Japan United States

Average annual growth rate in GDP per hour worked (per cent)

2001–2 2008–10 2011–14

Figure I.1. Labour productivity trends in the OECD, 2001–14

Source: OECD, extracted on 10 June 2015
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following the crisis, and a limited increase since 2011. The Spanish
experience contrasts dramatically: labour productivity accelerated,
annual growth rates rising above 1.5 per cent between 2008 and 2014.
Among other European countries, decreasing labour productivity, or
very low productivity growth rates, have been the rule since the Great
Recession, with a few exceptions, notably Ireland and Portugal.
The widening medium-run gap in productivity in comparison to

the US is particularly important for continental European countries
(France, Belgium, the Netherlands, and Italy) as well as for some Nordic
countries (Denmark and Finland), but it also concerns the UK, which
has a 1.2 per cent annual growth rate. Ireland appears to be the only
country in the EU15 exhibiting higher labour productivity growth than
the US between 2001 and 2014 (with a 1.9 per cent rate).1

That trend also holds when considering multifactor productivity.
Actually, according to OECD statistics (Table I.2), multifactor product-
ivity also experienced a big drop after the crisis. While multifactor
productivity increased in most Western European countries before
2008, it turned negative in general during the 2008–13 period.
Germany had the best performance: 0.3 per cent per annum growth
on average, but down from 1 per cent previously. The fall was
spectacular in Scandinavian countries and in the UK. This evidence

Table I.2. Multifactor trends across Europe and in the US, 2001–13

Annual average of multifactor productivity growth rate (per cent)

2001–7 2008–13

United States 1.2 0.7
France 0.8 –0.1
Germany 1.0 0.3
Italy –0.4 –0.7
Spain –0.2 0.1
United Kingdom 1.7 –0.6
Austria 1.1 0.0
Belgium 0.5 –0.6
Denmark 0.4 –0.5
Finland 1.9 –0.8
Ireland 1.1 –0.3
Netherlands 0.7 –0.5
Portugal 0.1 –0.2
Sweden 1.7 –0.4

Source: OECD, extracted on 28 October 2015 and authors’ calculations

1 Some newmember states also show signs of higher productivity growth over that period
(Czech Republic, Hungary, Poland, Slovakia).
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contrasts with the pre-crisis period when some European countries,
including the UK, Finland, and Sweden, did better than the US.
These raw statistics highlight two major issues for research. The first is

to explain the slowdown in productivity during the 2008 recession and
the years that followed, both in Europe and in the US; the second is to
understand the persistent gap in productivity growth between the EU
and the US. In this book, we focus mainly on the first question based on
European experience, especially by developing new empirical analyses
for the years 2008–10, but firms’ observed behaviour and policies are
also put into a longer-term perspective, which may help in understand-
ing some of the European particularities.

I.2 Puzzles and Explanations

The poor performance of European countries in comparison to the US
has already received attention in the literature, and is discussed in detail
in Chapter 1. From the perspective of growth accounting, Bart van Ark
shows that the growth differential between Europe (and especially
between the Eurozone) and the US was essentially driven by slower
growth in ICT investment and by weaker total factor productivity
growth between 1999 and 2007. Despite a bigger drop in the contribu-
tion of ICT capital in the US between 2008 and 2014, the growth
differential increased substantially over these years. The chapter zooms
in on the productivity effects of the rise of the knowledge economy in
Europe. One finding is that the productivity effects from ICT were
significantly lower than in the US, and declined faster than in the US
after 2008. This phenomenon suggests explanations in terms of weaker
network effects from ICT in European countries. A related issue is the
lagging research and development (R&D) expenditures in Europe.
According to OECD statistics,2 in 2013 the EU28 devoted only 1.9 per
cent of GDP to R&D as compared to 2.7 per cent in the US, 3.5 per cent
in Japan, and 4.1 per cent in Korea. However, the gap between Europe
and the US did not widen, and even declined in the aftermath of the
crisis. As a percentage of GDP, R&D expenditure efforts increased in
France (2.2 per cent in 2013) and Germany (2.9 per cent), and stagnated
in the UK (1.6 per cent) and Spain (1.2 per cent).
Beyond these issues of the gap between the EU and the US, the crisis

and post-crisis slowdown in productivity predominantly strikes

2 Extracted on 20 November 2015.
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economists as a puzzle. Labour productivity may decrease at the begin-
ning of a downturn if firms delay in making employment adjustments.
However, one would then expect firms to cut employment (by laying off
workers), thus maintaining, or even increasing, labour productivity.
That was the conduct we observed during the recession in the 1990s,
which was associated with an acceleration of labour productivity in
most European countries, including the three largest economies. In
the 2008 recession, however, employment reductions in these same
countries were relatively limited in comparison to decreases in
GDP. As Tito Boeri stresses in Chapter 9, when compared to previous
recessions, the sensitivity of employment to GDP trend (the Okun
coefficient) was far lower. Only Spain, it seems, may have adhered to
the expected adjustments; yet here again there is still a puzzle, since the
drop in employment was surprisingly sharp.
Moreover, productivity did not recover when growth returned:

even in countries where GDP growth was quite high between 2011
and 2015 (such as Germany or the US), productivity growth still
remained subdued.
Seminal analyses of these puzzles have suggested some straightfor-

ward explanations, which are presented in more detail throughout the
book. They are addressed from a global European perspective in the first
three chapters, as well as in the country chapters. One can distinguish
four main types of explanations, which may of course interact and
jointly explain observed trends.
The first set of explanations relate to measurement issues. For

instance, there is a problem of intangible investments such as non-
technological innovations (design, financial innovations, etc.), work-
force training, marketing, databases, investments that are not included
in national accounts. However, the new European national accounts
(ESA 2010) tackle some of these issues and include in GDP some of the
main intangibles (e.g. R&D investments). Furthermore, some other spe-
cific research projects have also dealt with these intangible investments.
Chapter 1 draws on the Intan-Invest project about intangible invest-
ments and shows that Europe has much lower investment intensity
than the US, which may contribute to the EU–US productivity gap.
The national chapters also contribute to the discussion of intangibles:
they show that recent improvements in measurement did not signifi-
cantly affect the annual rates of GDP growth and thus productivity
trends. Rather, they modify GDP and productivity levels, and some-
times the depth of the recession as well as the pace of recovery. Another
issue with regard to measurement comes from the trend towards global
fragmentation of production across sectors and countries. In Chapter 3,
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Marcel Timmer argues that this ongoing phenomenon should drive new
patterns of productivity and employment growth, and defy the standard
tools for measuring productivity. According to Timmer, this trend
requires a new conceptual framework that goes beyond the traditional
analysis of separate firms, industries, and countries, which does not
account for the real production process and therefore might lead to
some productivity measurement error. His chapter proposes a global
value-chain approach.
The second type of explanation takes the macroeconomic context

into consideration, and, more specifically, depressed aggregate demand
in Europe as the main driver of these productivity trends. Several types
of mechanisms may play a role. First, the nature of the Great Recession,
characterized by financial crisis and lasting uncertainty, could have led
firms to reduce their investment and eventually to hamper productivity.
As Dan Andrews notes in Chapter 6, this mechanism was a key hypoth-
esis for research into the UK’s productivity puzzle. By now, it should
have been mitigated by the strong reactions of the central banks, which
led to a decrease in interest rates and large flows of liquidity. According
to OECD statistics, annual capital deepening was lower than in the
1990s; but the drop in annual deepening occurred several years before
the Great Recession. The chapters on France, Germany, and the UK
suggest that there is no sign of massive capital shallowing since 2008
and that in Spain (which experienced accelerated labour productivity)
investment, particularly in ICT, did not improve. Second, some econo-
mists (such as Summers, 2014) have argued that aggregate demand is so
low in Europe that negative real interest rates are necessary to stabilize
the economy. In Chapter 2, Crafts discusses this hypothesis, as well
as the use of some unconventional monetary policies, which may
provide a solution for the Eurozone to extricate itself from ‘secular
stagnation’.
The third interpretation focuses on the role of policies and institu-

tions in mitigating the effects of the recession and in favouring prod-
uctivity growth over the medium and long run. Several mechanisms can
be identified that may explain the decrease in productivity growth in
the short term during the crisis. In Germany as well as in France,
governments reacted quite strongly to the crisis by supporting firms
and helping to maintain employment through various subsidies or by
promoting internal flexibility (encouraged by specific schemes such as
short-time work). These policies may have contributed to the product-
ivity slowdown bymaking it easier for firms to hoard labour. In a general
context characterized by uncertainty, policies supporting existing firms
may also have influenced the reallocation of capital, which can prevent
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investors from selecting the best performing workplaces. Moreover, by
injecting massive liquidity, central banks may foster ‘zombie’ firms
capable of surviving despite producing little, leading to limited cleans-
ing effects. Such reasoning may serve as rationales for the British,
French, and German productivity slowdowns, as well as for the relative
improvement in Spanish productivity: in Spain (and in Ireland), the
demand shock was so intense that capital reallocation and cleansing
effects took place. In Chapter 5, Alex Bryson and John Forth report
mixed evidence of impaired capital reallocation in the UK. In
Chapter 4, Philippe Askenazy and Christine Erhel stress how the French
government massively supported firms. In Chapter 8, Laura Hospido
and Eva Moreno Galbis show that the share of Spanish exporting
firms, being in general more productive, increased during the recession.
However, the overall magnitude of the impact of these mechanisms on
productivity seems limited (and only concerns the recession period). In
the medium and long run, several policies are likely to influence prod-
uctivity trends: over and above R&D policies, one might also consider
the role of regulation (in both products and labour markets). This is
Nicholas Crafts’ focus in Chapter 2: he calls for a range of supply-side
policy reforms to improve growth outcomes (improving the quantity
and quality of education, strengthening competition, reforming labour
market regulations, etc.).
The fourth explanation relates the slowdown in productivity to long-

term trends in technological change. Given the difficulties in account-
ing for the observed productivity trends, one hypothesis is that the drop
in productivity may be the sign of other structural breaks in growth,
for example in relation to technology, and may involve a long-lasting
slow productivity growth in Europe (see for instance Gordon’s analyses
in Gordon, 2014). Against such technological pessimism, Crafts in
Chapter 2 argues that even if future technological growth is hard to
predict, progress in ICT seems likely to continue (in semiconductor,
microprocessor chip, and robotics technology) and to strengthen prod-
uctivity growth. Evidence from Chapters 4 and 5 for France and the UK
support the view that the pace of workplace organizational changes has
not declined in the past decade and that the intensity of work even
seems to have increased.
Although all these hypotheses are discussed throughout the book, the

microeconomic analyses using firm-level data in the second part of the
book focus predominantly on certain labour market mechanisms and
their power in explaining recent trends in productivity across European
countries. Given the intensity of changes and reforms in European
countries’ labour markets, such mechanisms may have contributed to
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the observed trends, and can account for some of the differences with
previous recessions.

I.3 The Revamped European Labour Markets

France, Germany, Great Britain, and Spain exemplify different types of
labour markets. The UK is a quintessential liberal market economy,
characterized by low product and labour market regulation and weak
labour unions. Germany is the polar opposite: it is a coordinated market
economy with strong sectoral unions and high levels of employment
protection legislation. France shares some characteristics with Germany,
having a regulated labour market but less market coordination or social
partner participation. Finally, Spain conforms to the Mediterranean
model, having quite strong regulation but a large share of temporary
employment.
Despite this heterogeneity, the national chapters converge to show

that labour market mechanisms are important in understanding the
slowdown in productivity. These chapters (4, 5, 7, and 8) exploit firm-
level and workplace data that are often linked to employees and thus
add insights into themicro-foundations of economic responses at coun-
try level. These include employer responses to labour market reforms,
which we examine in I.3.1. The development of atypical employment
has been a crucial dimension of these reforms. In addition the four large
countries we focus on, together with most other European economies,
have benefited from the spectacular upgrading in the skill level of their
workforce between the recession of the 1990s and the Great Recession,
which, according to some authors, has altered the adjustment processes
of their labour markets.

I.3.1 Two Decades of Intensive Labour Market Reforms

Labour market regulations and labour market policies have undergone
major reforms since the 1990s: trends in favour of ‘activation policies’
and strategies for ‘making work pay’, as well as labour market flexibiliza-
tion through reduced employment protection, have been supported
by the OECD and the European Employment Strategy, and the Great
Recession did not interrupt these trends (OECD, 2007; Erhel and
Levionnois, 2015). In some countries, the Great Recession has even
offered a window of opportunity for accelerating the agenda of ‘struc-
tural reforms’ backed by the European Commission. Major pension
reforms had also been implemented just before the recession, which
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applied the same logic of activation policies and of addressing the
challenge of ageing populations.
Looking in more detail at the four countries considered in this book,

two medium-run policy orientations might well have had an impact on
the structure of job markets, and therefore on productivity trends. The
first policy is the development of flexible and ‘atypical’ employment
forms (fixed-term contracts, temporary agency work, part-time employ-
ment, self-employment) and the decrease in protection of the standard
labour contract. The second is the increase in incentives to create low-
wage jobs, either on the employers’ side (through social contribution
cuts and subsidies) or on the supply side (incentives to work through
reforms of social benefits, negative income tax, etc.).

In Germany, fixed-term contracts have been allowed since 1985 with-
out restriction, and their maximum duration was extended to twenty-
four months in 1996. Temporary agency work was authorized in 1972,
but it remained heavily regulated until the Hartz Reforms. In 2004,
many restrictions of the use of temporary agency work were removed,
and the principle of ‘equal pay’ was implemented as a counterpart. In
the context of economic growth during the period, this reform resulted
in a rise of the number of agency workers, which almost doubled
between 2003 and 2007 (Spermann, 2011). At the same time, the
Hartz laws introduced new regulations for minor jobs (mini- and midi-
jobs), exempting them from employees’ social contributions for wages
below the 400 euros per month level. Employers take care of income
taxation, applying a flat rate withholding tax, regardless of the employ-
ee’s household income. The number of mini-jobs rose to 7.4 million in
2011, among which were 4.9 million persons working on a mini-job as
their only employment (two-thirds of them female). Incentives to
accept minor jobs were already quite high in the German system
(given the existence of derived entitlements in the social protection
system and a taxation system that favours couples with unequal earn-
ings), and these incentives were reinforced. In addition to these new
regulations concerning atypical contracts, the German reforms of the
2000s also included activation policies by shortening unemployment
benefits, as well as by increasing job supply incentives through the
minimum income benefit for jobseekers (created in 2005), which func-
tions as a negative income tax (Chapter 7).
In France, the standard labour contract was ‘flexibilized’ in 2008

through the introduction of a new procedure allowing the termination
of labour contracts by mutual agreement, and in 2014 through new
rules for collective dismissals. The number of these ‘mutual agreement’
breaks is large, roughly 300,000 per year since 2011. As stressed in
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Chapter 4, self-employment has also been encouraged since 2009
through the development of a specific social contribution and fiscal
regime for the self-employed (‘auto-entrepreneurs’): this status has met
with great success and represents more than half of the total creation of
firms since 2010. Although the rules concerning fixed-term contracts
have remained unchanged, a Supreme Court decision in 2003 made
very short-term contracts legal in some sectors. Recent adaptation to
labour laws failed to reverse employers’ appetite for short-term employ-
ment. Apart from these recent trends in the regulation of employment
contracts, French labour market policy has encouraged the creation of
low-skilled jobs, with salaries at the minimumwage level. Incentives for
firms to create such jobs rely on social contribution cuts that were imple-
mented in 1993, then further developed in 1998, 2003, and 2014 (Pacte
de responsabilité). In addition to these labour demand-oriented measures,
job supply incentives for low-wage earners have been developed since
the beginning of the 2000s through the introduction of a negative
income tax (PPE, in 2001) and an income supplement for the working
poor in the new minimum income scheme (Revenu de Solidarité Active,
created in 2009).
In Spain, the expansion of employment in the 2000s relied heavily on

fixed-term contracts and low-productive jobs, in the context of an
expanding construction sector and of high separation costs for perman-
ent employment contracts (Bentolila, Dolado, and Jimeno, 2012). These
jobs were extensively destroyed in 2007 and 2008. By two successive
reforms in 2010 and 2012, the Spanish government (first socialist, then
conservative) reformed employment regulation, reducing severance pay
entitlements for employees on permanent contracts, and increasing
them for those on temporary contracts (in addition to the limitation
of their duration). As regards collective dismissals, the reform of 2012
eliminated the requirement of administrative authorization for collect-
ive redundancies. Incentives were increased to create jobs in small firms
(under fifty employees) through the creation of a new full-time perman-
ent contract, including an extended trial period, and hiring incentives
or fiscal rebates (OECD, 2013).
The UK is characterized by one of themost deregulated labourmarkets

among OECD countries. However, some recent trends and reforms seem
to have further increased that flexibility. The Employment Law Review
of 2010 includes some measures that reduce employee security, weak-
ening rights to claim unfair dismissal and reducing the minimum con-
sultation period for collective redundancies. Casual work, and in
particular the so-called ‘zero hours contracts’ that offer individuals no
work guarantees at all, has been increasing since 2005. Estimates for the
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fourth quarter of 2012 suggest that at least 250,000 individuals were
employed under zero hours contracts (0.8 per cent of total employ-
ment).3 Individuals on zero hours contracts work across the economy,
with a particular concentration in public services and in distribution,
accommodation, and food services industries. Over the last twenty-five
years, the UK’s labour market policy has been aimed at intensive job
search and labour supply incentives through conditional social benefits
and a negative income tax (via the Working Family Tax Credit from
1999 to 2003 and then the Working Tax Credit). The welfare reform
passed in 2012,4 merging three types of benefits (unemployment bene-
fits and social assistance, housing benefit and council tax benefit, tax
credits) into a single Universal Credit to sustain incentives to work for
all social groups, has deepened that policy orientation (André et al.,
2013). Labour-supply measures also involve job search controls for the
unemployed and for disability benefit recipients through the work cap-
ability assessment regulation introduced in 2008.
These policy trends are only partially captured by OECD employment

protection indexes, according to which only Spain and Germany have
experienced decreased employment protection (for permanent con-
tracts in Spain and for temporary jobs in both countries). These policies,
in addition to affecting job composition in the medium term, may also
have altered the cyclicality of productivity by favouring internal flexi-
bility and employment maintenance, causing a decrease in productivity
in the economic downturn.
In Germany, the response to the crisis of 2008–9 relied heavily on

internal flexibility devices such as ‘working time accounts’ or company-
level employment pacts, as well as ‘short-time work’. Indeed, in the
years preceding the crisis, firms had been developing working time
accounts that were generally in ‘surplus’ when the crisis hit, making it
easier for them to make use of that instrument. Labour market policy
also supported working time flexibility through the short-time working
allowance: that measure was already used in previous recessions, but
access to the allowance was eased in response to the crisis, fixed-term
and temporary workers also becoming eligible, and the coverage period
was temporarily extended to twenty-four months in 2009. Finally, col-
lective bargaining arrangements were made more flexible in the 2000s,
allowing deviations from industry-level agreements on work time and
wage standards through opening clauses and company-level pacts for
employment. These pacts rely on concessions from both employers and

3 BIS estimates based on Labour Force Survey data.
4 A measure that has not been implemented at the date of (March, 2016).
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employees: during the crisis, theymainly implied a temporary reduction
in wages in exchange for job maintenance.
In France, firms also implemented some ‘internal flexibility’ devices,

specifically aimed at increasing firms’ flexibility during demand shocks
(Askenazy and Ehrel, 2012). The 1998–2001 working time reduction
laws provided more flexibility in working time arrangements at firm
level (annualization of working time, and time accounts). Short-time
work was reformed in 2009 to increase the take-up rate, affecting about
1.5 per cent of the private workforce in that year. However, working
time adjustments were limited from 2007 to 2012 by a contradictory
policy scheme that provided incentives for overtime work through tax
and social contribution cuts. The opportunity to bargain at firm level
and to sign employment pacts, including wage or working time adjust-
ments, aiming at maintaining employment, was introduced in 2013 by
the Employment Security Act, but there is some empirical evidence that
trade unions were already not opposed to wage moderation in firms
affected by the crisis between 2008 and 2010 (Amossé et al., 2014).
In Spain, ‘external flexibility’ was predominant in the recession.5 In

2008, the government did include a short-time working measure (ERE)
in its stimulus package, but it did not meet with great success and
concerned 1 per cent of employment in 2009. In contrast, the 2012
labour market reform promoted firms’ internal flexibility: greater prior-
ity was given to collective bargaining agreements at firm level over those
at sectoral or regional level, and possibilities for opting out of collective
agreements were developed for the purpose of encouraging internal
flexibility measures to limit job destruction (OECD, 2013).
In the UK, where wage bargaining is decentralized, the level of flexi-

bility at firm level is very high, many firms used wage moderation or
wage cuts, as well as reductions in working hours, to adjust to the crisis
(VanWanrooy et al., 2013). There were also some government attempts
to develop programmes supporting internal flexibility, but the initiative
failed because of disagreement between trade unions (demanding a
short-time work programme) and employers (asking for a temporary
redundancy scheme andfinancial supports forfirms) (André et al., 2013).
Although Germany appears to be the country that supported internal

flexibility the most,6 it seems that social bargaining as well as public
policies in all four countries have moved in that direction (either

5 ‘External flexibility’ indicates the decrease in the number of employees (by laying off
workers or by not renewing temporary contracts) as an adjustment to the decrease in activity.

6 In opposition to external flexibility, ‘internal flexibility’ refers to adjustments through
working time or wages (maintaining the total number of employees).
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before the Great Recession or in response to it). From this point of
view, in comparison to previous economic downturns, the Great
Recession appears to be quite specific, and these internal flexibility
mechanisms might have reduced employment destruction, and there-
fore productivity.
Finally, in numerous European countries, pension reforms have been

implemented over the last decade, attempting to ensure the financial
sustainability of pension systems in a context of unfavourable economic
and demographic trends, but also to increase the participation of seniors
in the labour market, especially in countries where it has been under the
50 per cent employment rate (an objective defined by the Stockholm
European Council in 2001).
In Germany and France, pensions and labour market policy reforms

have moved away from a policy favouring early retirement and are now
putting emphasis on incentives to work longer. In Germany, a series of
reforms at the beginning of the 1990s (and more recently in 2007) has
progressively increased the statutory retirement age to sixty-seven and
has added incentives to work for seniors (Caliendo and Hogenacker,
2012), although part-time early retirement or voluntary retirement
before sixty-seven (with a lower pension) remain possible. In France,
successive pension reforms (in 1993, 2003, and 2013) have increased the
requirements for receiving a full pension to forty-three years of contri-
bution and have introduced financial incentives to work longer. The
statutory retirement age was also increased from sixty to sixty-two years
of age in 2010, although a limited number of workers who began
working at an early age are still entitled to retire at sixty with full
pension. Public early retirement programmes were closed, with the
exception of several specific schemes for arduous working conditions,
which include a new individual life course ‘account’ of hard working
conditions, introduced in 2015.
In Spain, pension reforms took place in 2011 and 2013 (European

Commission, 2012; Natali and Stamati, 2013). The first reform increased
the statutory retirement age to sixty-seven but retained some scope to
retire earlier (at sixty-three for the unemployed, at sixty-five for others),
either on a part-time basis or fully if the individual has contributed for a
minimum number of years.
The UK has built up a typical example of a multi-pillar system, involv-

ing an important private pension market that differs from the three
other countries. In contrast to continental countries such as France or
Germany, the UK has never implemented public early retirement pro-
grammes, and seniors’ employment rates have remained at a higher
level. However, the last pension reforms (of 2007, 2008, and 2011)

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

14



also involved an increase in the retirement age, which will rise to sixty-
eight by 2046.
Generally, pension reforms and lower returns for private schemes,

caused by the financial crisis, have increased incentives to work longer,
and seniors’ employment rates have actually followed an upward trend
since 2004 in Germany and since 2009 in France. As shown Figure I.2
this trend was not brought to a halt by the recession (between 2007 and
2014, fifty-five to sixty-four employment rate increased from 38.2 to
47.1 per cent in France, and from 51.3 to 61.6 per cent in Germany),
while the employment rate of seniors increased slowly in the UK (from
58 per cent in 2008 to 61 per cent in 2014) and has slightly decreased in
Spain (44.3 per cent in 2014).
The potential impact on the productivity of pension reforms that

have increased the employment rate of seniors is ambiguous. Older
workers are considered to have more experience that may benefit a
firm’s performance (Grund and Westergård-Nielsen, 2008). Age diver-
sity may foster skills complementarity and generate positive spillover
effects (such as transfers between more and less experienced workers).
However, on the other hand, it may also lead to some negative effects,
increasing communication problems or generating personal conflicts.
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The empirical literature dealing with the impact of workforce diversity
(and in particular age diversity) on firms’ productivity leads us to contra-
dictory findings. For instance, Ilmakunnas and Ilmakunnas (2011) find
evidence that age dispersion is positively associated with productivity at
plant level in a sample of Finnish firms, but that the impact of the
average age is rather flat. Using Belgian data, Garnero, Kampelmann,
and Rycx (2014) obtain a negative impact of age diversity on firms’
productivity, a result that does not depend on firms’ technological and
knowledge environment.
Given the contradictions in the literature, a reasonable hypothesis

might be that the increase in the employment of seniors has a limited
effect on firms’ productivity. Actually, despite some coincidence
between the productivity slowdown and the spectacular rise in the
employment rate of older workers in both France and Germany, none
of the authors of this book consider pension reforms as relevant for
understanding recent productivity trends. Even though this hypothesis
is directly addressed for the case of France in Chapter 4, no significant
evidence is found that supports the existence of an impact of the
changing age composition of the workforce on productivity at work-
place level. By contrast, other dimensions of the labour markets seem to
play a significant role.

I.3.2 Large Adjustments in Atypical Employment or in Wages

Except in Spain, the most important part of the increase in temporary
work in Europe took place over the past two decades. It remained
apparently limited in the UK, where the standard labour contract allows
firms great flexibility. Before the crisis, the share of temporary employ-
ment was trending upward in France, Germany, and Spain. After the
onset of the recession, it fell spectacularly in Spain and lost one percent-
age point in the UK; whereas it remained nearly stable in France and
Germany (Figure I.3). Hospido and Moreno Galbis show in Chapter 8
that the Spanish experience was driven not only by the shrinking con-
struction sector but also by massive adjustments in services. The vanish-
ing of low productivity short-term employment accounted for a large
share of the productivity revival in Spain. In his comments (Chapter 9),
Boeri considers that unemployment has always been very reactive to
growth in Spain and the present crisis is not different from previous
ones: in this sense there would be no puzzle in the case of Spain.
In France, the stability of the temporary employment share hid a recent

spectacular increase in the churning rate through the developmentof very
short-duration contracts (less than one month). In Chapter 4, Askenazy
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and Erhel argue that this changing composition within the temporary
workforce may have been deleterious to productivity, mirroring the
Spanish experience.
In his comments on British and French experiences (Chapter 6),

Andrews distinguishes two types of short-term work. On the one
hand, stepping-stone jobs should lead to improved productivity in
fine. On the other hand, short-term work may be a trap hampering
workers’ productivity because of job content and limited access to train-
ing. Indeed, he notes that OECD estimates show that the probability of
receiving training is particularly affected by the temporary contract
status, not only in France but also in Spain.
During the first part of the 2000s, the share of part-time work

increased significantly in Germany and in Spain; whereas it remained
nearly stable in the UK and France. In Germany and Spain, the increase
mainly concerned women (Figure I.4). Despite the crisis, according to
Eurostat figures based on the Labour Force Survey (LFS),7 the duration of
part-time work for both men and women remained relatively stable in
the four countries between 2008 and 2014, at around eighteen hours a
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Figure I.3. Share of temporary employment in the total employed labour force,
1990–2014 (in %)

Source: Eurostat, LFS

7 These figures represent all part-time employees. However, the gender difference in
average part-time duration is very limited in all four countries.
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week in the UK, Spain, and Germany, and at about twenty-three hours
in France. None of the authors of this book views part-time work as a
relevant explanation of the productivity puzzles across Europe.
As shown by Figure I.5, self-employment has also been developing

since 2008, especially in the UK and in France. Furthermore, as empha-
sized in Chapter 4, the composition of self-employment has also
changed dramatically in France. The traditionally independent workers
(butchers, artisans, etc.) have been replaced by a new category of self-
employed (‘auto-entrepreneurs’), who are much less productive. This
mechanism may account for a non-negligible part of the slowdown in
French productivity.
Taking into account all atypical employment forms reveals an upward

trend in all countries except Spain. According to these figures, over the
last ten years the actual degree of flexibility has increased in the four
countries in response to the policy reforms and incentives that were
described above. Labour markets have undergone important changes,
resulting in a growing share of atypical forms of employment. These
developments are likely to impact aggregate productivity not only in the
medium run but also throughout the economic cycle. Indeed, these jobs
are more likely to be destroyed in a downturn (as in the Spanish case),
but theymay also increase more quickly when activity picks up again, or
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they can even develop into an alternative to unemployment (e.g. the
rise of self-employment in France during the crisis).
However, even in more flexible labour markets, there is a trade-off

between wages and employment. In this respect, heterogeneity across
the four countries appears to be important, as is demonstrated in the
four country chapters.
In France, the annual growth in average real wages has remained

positive throughout the period in the private sector. Employers’ organ-
izations continue to sign agreements at branch level to increase the
minimum wage. At firm or establishment level, employers have not
attempted to adjust wages either, even though the law allows some
flexibility at firm level, a provision that was reinforced in 2013 by the
introduction of the possibility of temporarily reducing wages within the
framework of an agreement to retain jobs. Yet such schemes have been
used very rarely, and the majority of firms have not frozen or cut wages
in response to the crisis. Explanations for such behaviour by firms may
not only relate to various behavioural factors (firms’ attempt to preserve
incentives and a positive workplace mood), but also to the fact that they
were heavily subsidized during the crisis (see Chapter 4).
Germany was characterized by wage moderation in the decade pre-

ceding the crisis, which can be explained partly by labour market
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reforms and notably by the increase in low-wage jobs that followed the
Hartz Reforms. Chapter 7 stresses the role of ‘pacts for employment and
competitiveness’: in the heart of the recession, some flexibility was
achieved at firm level by means of these pacts, which were signed just
before the crisis. They were based on an agreement between manage-
ment and the works council representing employees in which both sides
made concessions in order to maintain the level of a firm’s competitive-
ness and employment. During the crisis, company-level pacts for
employment mainly implied that employees and/or works councils
agreed to a temporary reduction inwages for a specific period in exchange
for employment security. Evidence in Chapter 7 supports the view that
these pacts help to explain the German success in managing the crisis.
Lutz Bellmann, Hans-Dieter Gerner, and Marie-Christine Laible also
acclaim the social partners’ willingness to cooperate. In his comments
in Chapter 9, Boeri shares the admiration of the authors for the German
institutional set-up that preserves employment despite its adverse impact
on productivity.
In comparison to Germany, real wage adjustments were much more

substantial in both the UK and Spain, although the timing differed.
This difference in timing should theoretically have had major con-
trasting impacts on employment, and thus on productivity. In
Chapter 5, Bryson and Forth highlight the unprecedented decrease in
real wages just after the onset of recession in the UK. The real wage
only began rising again in the last quarter of 2013, five years after the
beginning of the recession. These trends in real wages are unprece-
dented in Britain. In the British workplace, freezing or cutting wages
was the most common option in reaction to the crisis. There is also
evidence of labour-hoarding behaviour that was made possible by this
wage flexibility. Although explanations are not clear cut, such wage
flexibility might be explained by several factors, which include not
only a loss in union bargaining power, but also welfare reforms that
were oriented towards supply-side incentives, as well as increased
labour supply due to immigration. The higher inflation rate in the
UK compared to the Eurozone magnified the real wage adjustments.
Such large wage adjustments may well explain the smaller adjustment
of employment: labour was so cheap that its sluggish productivity was
less of a concern.
Hospido and Moreno Galbis remind us in Chapter 8 that the adjust-

ment of labour costs in Spain during the initial phase of the Great
Recession was mainly supported by public employees whose nominal
wages in 2012 were unchanged since 2007. In the private sector,
external flexibility and job destructions were initially predominant,
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with a spectacular drop in employment rates (especially for males and
for young people). Wage adjustments in the private sector took place
in the second phase of the crisis, probably as a consequence of the
dramatic unemployment rate. Spanish wages in the private sector
have exhibited negative growth rates in real terms since 2010, which
were below the EU average but above the UK rates.

I.3.3 An Increasingly Educated Workforce

While the recent development of atypical work has been massive, the
most spectacular phenomenon in the composition of the European
workforce over the last twenty years has been its educational improve-
ment. Figure I.6 reports the number of persons in employment hold-
ing a tertiary diploma in France, the UK, Germany, and Spain. Despite
breaks in the series, it appears that their number has risen dramatically
over the past twenty-five years. This evolution is the result of the
widely documented increasing demand for educated workers, driven
by technological and organizational progress. This demand met an
increased supply of higher educated workers, boosted by the democ-
ratization of tertiary education or, in some countries, by immigration.
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Even during the Great Recession, the number of highly educated work-
ers in employment did not decline in Spain,8 while the increasing trend
was unaffected in the three other countries. Differences in their level
and evolution in Spain, as compared to the three largest European
economies, may be related to the distance to the technological frontier.
Indeed, Spain has the lowest R&D spending of the four countries, and
statistics for STEM jobs (Science, Technology, Engineering, and
Mathematics) reveal important differences. According to our estima-
tions using the EU–Labour Force Survey,9 the share of STEM workers
in the workforce in 2012 was 7.4 per cent in Great-Britain, 7.8 per cent
in France, and 8.2 per cent in Germany, but only 4.7 per cent in Spain.
These trends in education are consistent with an ongoing techno-

logical revolution and corroborated by Nick Crafts’ analysis in
Chapter 2, as well as by the micro-evidence presented country by coun-
try in Chapters 4 to 9. Since young women are more educated than
young men, this steady demand has been favourable to women in
recent years. It accounts for part of the reduction in the gender gap in
employment rates. According to Eurostat–LFS, this gap fell by 2.3 per
cent in the EU for workers aged twenty to sixty-four; by 1.7 per cent in
the UK, 2.1 per cent in France, 3.5 per cent in Germany, and by 8.7 per
cent in Spain.10

In the long run, educational upgrading of the workforce should
enhance productivity. However, it may also dramatically affect the
cyclicality of productivity if firms exhibit different behaviour vis-à-vis
highly educated workers and the others. Figure I.6 suggests that at least
in France, Germany, and the UK, the demand for highly educated
workers is acyclical, which contributes to the under-adjustment of
employment and to lower productivity growth. As Boeri comments in
Chapter 9, the productivity puzzle in Germany may be viewed as the
incidence of a low Okun’s coefficient. To be more precise and to decom-
pose that effect, one should consider that the elasticity of (un)employ-
ment to variation in GDP is an aggregate of different educational
attainments. Table I.3 reports the short-run adjustment of employment
for the tertiary and non-tertiary educated workers in the EU15 and our
four selected countries between 2005 and 2013.11 In France, Germany,

8 And the share of high-skilled workers on temporary contacts increased during the crisis
in that country, showing that skilled workers were relatively protected.

9 STEM jobs are ISCO-08 211, 212, 213, 214, 215, 216, 251, 252, 311, and 314.
10 In Spain the decrease in the gender gap is also related to the fact that job destructions in

the construction sector concerned essentially males.
11 Eurostat provides quite consistent data for this period with no (or small) breaks in the

series.
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and the UK (and on the average in the EU15), the quarterly evolution of
tertiary educated employment is negatively, but non-significantly, cor-
related to GDP changes. In Spain, the coefficient is positive but is
slashed by half in comparison to the non-tertiary educated.
The chapters on national economies acquaint readers with workplace-

level evidence showing that firms hoarded highly skilled workers during
the recession. Numerous arguments are presented in the various chap-
ters, rationalizing why highly educated/high-skilled workers are hoarded
or hired. In Chapter 6, Andrews reminds us of the Beckerianmechanism:
firms invest more in the human capital of skilled workers and are thus
more reluctant to lay them off. Also, in Chapter 4 on France it is argued
that highly educated workers are more mobile, which may improve the
matching process, especially in the case of a macroeconomic shock; if
highly educated workers are involved in long-run projects, the oppor-
tunity cost of hiring such workers is counter-cyclical.12 In Chapter 7,

Table I.3. Quarterly sensitivity of employment (aged twenty-five to
seventy-four) to changes in GDP by educational attainment

Educational attainment Sensitivity

EU15
Tertiary –0.02 (0.12)
Secondary or less 0.35** (0.07)
Overall 0.23*** (0.02)

France
Tertiary –0.13 (0.12)
Secondary or less 0.31 (0.19)
Overall 0.16 (0.15)

Germany
Tertiary –0.29 (0.21)
Secondary or less 0.26** (0.07)
Overall 0.10 (0.05)

Spain
Tertiary 0.78*** (0.12)
Secondary or less 1.44*** (0.17)
Overall 1.18*** (0.13)

Tertiary –0.05 (0.14)
United Kingdom Secondary or less 0.12 (0.16)

Overall 0.04 (0.13)

Note: GDP seasonally adjusted, quarterly data; Eurostat–LFS quarterly employment,
unadjusted twenty-five to seventy-four years. Authors’ estimations: equations in first differ-
ences, fixed effect per quarter, clustered by quarter.
Thirty-five observations. ***statistically significant at 1 per cent level; ** at 5 per cent.
Interpretation: in the EU15, a 1 per cent increase in GDP is associated with 0.35 per cent
growth of jobs held by workers who have a secondary education or less, just as a 1 per cent
decline in GDP is associated with a drop of 0.35 per cent in jobs they hold.

Source: Eurostat

12 A companion paper (Askenazy, Chevalier, and Erhel, 2015) formalizes this idea. The
model shows that if firms are not facing harsh credit constraints, they may even hire more
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Bellmann, Gerner, and Laible stress that German firms faced great diffi-
culties at the end of 1990s in finding highly skilled workers after many
had been dismissed during the post-reunification recession. As a conse-
quence, firms now try to avoid repeating such errors by hoarding their
core workforce, which is one of the goals of concluding pacts for com-
petitiveness. The demographic decline should theoretically have magni-
fied this behaviour.
Therefore the hoarding of skilled workers and the dramatic educa-

tional amelioration of the workforce, combined with labour market
reforms and labour market policy reactions to the recession, constitute
important hypotheses to explain a lesser adjustment of the aggregated
workforce in the three largest European economies during the Great
Recession and the apparent productivity slowdown. These hypotheses
may be combined with other explanations based on technology that are
developed in both parts of the book.
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1

Europe’s Productivity Slowdown
Revisited

A Comparative Perspective to the United States

Bart van Ark

1.1 Introduction

Following almost a decade of what now seems like fairly solid economic
growth, the economic and financial crisis of 2008–9 has thrown the EU
into two recessions (2008–9 and 2011–12) of decline and potentially a
longer period of stagnation. Average output growth has been signifi-
cantly slower than before the crisis, caused by a decline in employment,
and a serious slowing in the growth rate of total factor productivity
(TFP). However, the post-crisis stagnation can by no means be seen
independently from the pre-crisis period. As documented in earlier
work, most European countries exhibited a significant slowdown in
their long-term productivity trend, especially in the ‘original’ (pre-2004
membership) EU15 economies and the Eurozone (Van Ark, O’Mahony,
and Timmer, 2008, 2012; Timmer et al., 2010).
The growth shortfall of Europe is visible at the most aggregate level of

gross domestic product (GDP) for the entire economy. In 1980 the level of
GDP of what constitutes the EU28 today was still 45 per cent above that
of the United States (US) (Figure 1.1). The gap gradually narrowed to about
10 per cent just before the 2008–9 crisis, and was only 6 per cent above the
US level in 2014. GDP performance for the Eurozone was even weaker
relative to the US. In the early 1980s the level of GDP in the Eurozone
was roughly the sameas in theUS, butwas about 20per cent lower than the
US level by the mid-2000s, and 75 per cent of the US level in 2014.
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Before the mid-1990s, the weaker GDP performance in Europe was pri-
marily the result of much weaker employment growth. In fact, until
about 1995, productivity in Europe still caught up with the
US. Between 1995 and the start of the 2008–9 crisis, as the growth gap
between Europe and the US widened further, the main culprit was not
employment but weaker productivity performance, especially in the
Eurozone (Figure 1.2). Since the onset of the crisis, the American and
European economies experienced a drastic decline in both employment
and productivity growth, but theUSheld upbetter thanEurope. The initial
collapse in employment, the rise in unemployment, and the slowdown in
productivity were in part related to cyclical factors. However, beyond some
short-lived procyclical improvements in 2010, there have been virtually no
signs of a significant recovery in European productivity growth.
The sluggish recovery in productivity suggests that medium-term

factors are still predominant in explaining the productivity slowdown.
The emergence of negative TFP growth rates across countries, as docu-
mented in this chapter, points at the possibility of a long-term (or
‘secular’) stagnation due to a persistent shortfall in demand and an
erosion of supply-side factors as established by the long-term slowdown
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Source: The Conference Board Total Economy Database, May 2015
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of potential output growth (Teulings and Baldwin, 2014). However, it is
also possible that there is a lull in the emergence of productive technol-
ogy applications or that the negative productivity impact of the regula-
tory environment is playing a larger role than before the crisis. These
factors significantly impact on the timing and speed of the productivity
recovery.
Section 1.2 of this chapter looks in greater detail at the most recent

evidence of the sources of growth in Europe from a growth accounting
perspective, updating our earlier work from Van Ark, O’Mahony,
Timmer (2008, 2012) and Timmer et al. (2010). A comparison with the
US shows that, between 1999 and 2007, the GDP growth shortfall of
Europe, and especially the Eurozone relative to the US, was largely
driven by slower growth in information and communication technol-
ogy (ICT) investment and weaker TFP growth. In contrast, average
employment growth was slightly faster in Europe than in the US from
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per hour to GDP, in log growth

Source: The Conference Board Total Economy Database, May 2015
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1999 to 2007. Since the crisis hit, both employment and TFP growth
in the EU28 as a whole were more strongly impacted than in the US,
even though the growth contribution of ICT capital dropped off more in
the US. Overall, the growth differential between Europe and the US
increased substantially between 2008 and 2014, although the patterns
differed widely between countries.
Section 1.3 zooms in on one key asset to drive productivity, which is

ICT. It shows that production, investment and use of ICT in Europe
grew much slower than in the US before the crisis. The growth contri-
bution from the ICT-producing sector weakened considerably in
European economies, while it remained relatively strong in the
US. However, beyond ICT production, the contribution of ICT capital
services to growth in Europe declined only moderately since the crisis.
In contrast, TFP growth emerging from ICT utilization has declined in
Europe since 2008 at a much faster rate than in the US. The discussion
suggests that weaker network effects from ICT are a key explanation for
the overall slowdown in TFP growth.
Section 1.4 broadens our perspective on the knowledge economy by

discussing how the shift from investments in tangible assets (machin-
ery, equipment, and structures) to intangible assets (software, databases,
research and developments, other innovative property, marketing and
branding, and organizational improvements) has proceeded since the
crisis. The latter have become a more important source of growth in the
past decades also in Europe (Corrado et al., 2013). While investment in
human capital and intangible assets have held up much better than
other growth sources since the recession, the intensity level of intan-
gible assets is still much lower across Europe than in the US.1 Evidence of
a strong correlation between intangible assets investment and TFP
growth and the possibility of TFP spillovers from intangible investments
is beginning to emerge more clearly in the literature. Intangible invest-
ment could become a key driver to the recovery of productivity, provid-
ing an important catalyst for Europe’s future growth.
Section 1.5 draws some conclusions about avenues that Europe

could explore in order to revive long-term productivity growth. The
implementation of structural policy measures, ranging from more
investment in hard and soft infrastructure to smarter regulation, more
innovation, and greater room for entrepreneurship, will hugely matter
in improving structural conditions. There are also lessons to be learned
from more and less successful growth strategies within Europe, as

1 See Van Ark and O’Mahony (2016) for more details on human capital investment.
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documented in the various country-specific chapters in this volume. In
addition to policy actions which support the creation of knowledge and
investments in intangible assets, there is a strong need to generate
productivity-enhancing scale effects from a larger single market in
services to strengthen Europe’s future growth performance.

1.2 The Aggregate Sources of Growth Revisited

As elsewhere in the advanced world, the global economic and financial
crisis significantly affected the economic performance of European
economies. In particular, the Eurozone suffered from two recessions
within three years (2008–9, 2011–12). Outside the Eurozone, the UK
also experienced a very deep recession, and several Central and Eastern
European economies not in the Eurozone, especially the Baltic States,
suffered from the slowdown in external markets and the exposure of
their own financial sectors to the crisis.
To understand the weak recovery since the crisis, it is important to

distinguish between cyclical recession and recovery effects, and the
structural impact of the crisis which affects all growth sources (labour,
capital, and productivity). The analysis therefore focuses on pre- and
post-crisis trends in economic growth and the sources of growth.
Section 1.2.2 reviews GDP estimates decomposed into their sources of
growth (hours worked, labour composition, ICT and non-ICT capital,
and TFP) for 1999–2007 and 2008–14 from The Conference Board Total
Economy Database (May 2015). Hence the first period covers the growth
performance between roughly the pre-peaks in the business cycle,
whereas the second period begins with the year in which the crisis
started (by the end of 2008) until the year (2014) for which the latest
data are available at the time of writing.

1.2.1 Output, Employment, and Labour Productivity Performance

When looking at the impact of the global economic and financial crisis
on Europe’s growth, the aggregate GDP, employment and labour prod-
uctivity (GDP per hour worked) metrics capture the first order effects of
the response to the crisis (see the first three columns of Table 1.1). GDP
growth in the EU28 was 2.6 per cent between 1999 and 2007, only 0.2
percentage points below the US growth rate over the same period.2 In

2 Measures for the European Union (EU) exclude Croatia, which has been an EU member
since 1 July 2013.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

30



Table 1.1. Output, hours, and labour productivity growth, and growth contributions by major input, log growth, 1999–2007 and
2008–14

Contributions to GDP growth from

Growth
rate of GDP

Hours
worked1

Labour productivity
(GDP per hour)

Hours worked
(weighted)2

Labour
composition Non-ICT capital ICT capital TFP growth

1999–2007
EU27* 2.6 0.8 1.8 0.5 0.2 0.8 0.5 0.6
Eurozone** 2.3 0.9 1.4 0.6 0.2 0.7 0.4 0.4
EU15*** 2.4 0.9 1.5 0.6 0.2 0.7 0.5 0.4
EU12**** 4.4 –0.1 4.5 –0.1 0.3 1.2 0.8 2.2
United States 2.8 0.6 2.2 0.4 0.2 0.7 0.7 0.9

2008–2014
EU27* 0.2 –0.4 0.5 –0.2 0.2 0.5 0.3 –0.5
Eurozone** �0.2 –0.6 0.5 –0.4 0.2 0.3 0.3 –0.6
EU15*** 0.0 –0.3 0.3 –0.2 0.1 0.4 0.3 –0.6
EU12**** 1.5 –0.4 1.9 –0.3 0.2 1.1 0.7 –0.2
United States 1.1 0.0 1.2 0.0 0.1 0.3 0.4 0.3

Notes: 1 refers to actual log growth rate of total hours worked
2 refers to the contribution of total hours worked, weighted by the share of labour in total compensation, to the log growth rate of GDP
EU-27* excludes Croatia which became a member of the EU on 1 July 2013
Eurozone** refers to pre-2014 membership of eighteen members, excluding Latvia which became a member of the EU on 1 January 2014
EU-15*** refers to pre-2004 membership of the EU
EU-12*** refers to new membership of the EU since 2004, and excludes Croatia which became a member on 1 July 2013

Source: The Conference Board Total Economy Database, May 2015
<http://www.conference-board.org/data/economydatabase/>
See Appendix Tables 1a and 1b for country details.
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the Eurozone, growth was 0.5 percentage points slower than in the US
during the pre-crisis period.3 Strikingly, employment performance,
measured as total hours worked, in Europe was relatively strong, with
the EU28 (0.8 per cent) and the Eurozone (0.9 per cent), on the one
hand, and the US on the other (0.6 per cent). Overall productivity
growth in Europe was between 0.4 percentage points (EU28) and
0.8 percentage points (Eurozone) lower than in the US.
The emergence of the crisis in 2008 and the two recessions in 2008–9

and 2011–12 caused a drop in GDP growth. EU28 growth dropped to
0.2 per cent, while US GDP growth slowed to 1.1 per cent, leaving a
much larger growth gap between the two regions. In eleven of the twenty-
seven EU member states, GDP growth contracted over the six-year
period. Greece showed the largest drop at –4.3 per cent per year between
2008 and 2014 (see Appendix Tables 1.A1a and 1.A1b). Also several large
economies, such as Italy (–1.3 per cent), and Spain (–0.7 per cent) showed
a contraction in output. While the Eurozone as a whole saw a decline
in GDP at –0.2 per cent since the onset of the crisis, some countries
within the Eurozone fared comparatively well, such as Germany at 0.7
per cent GDP growth on average. In the broader EU, Sweden still grew
its economy at 0.8 per cent on average, and Poland showed the fastest
GDP growth at 3.1 per cent per year on average from 2008 to 2014.
The slowdown in labour productivity growth in Europe was much

more moderate than for GDP, dropping from 1.8 per cent in the EU28
between 1999 and 2007 to a still positive 0.5 per cent growth between
2008 and 2014. This was due to the strong decline in total hours worked,
which resulted from a combination of higher unemployment and lower
labour force participation. The growth rate in total hours declined at
–0.4 per cent per year in the EU28 between 2008 and 2014. Underlying
the EU-wide slowdown in productivity growth are stark differences
between countries. The biggest declines in labour productivity growth
in Eurozone countries were seen in Greece (–0.9 per cent) and Finland
(–0.3 per cent). These productivity declines were related to the large
decline in GDP growth in those economies. In Germany, despite a rise
in GDP and per capita income growth at 0.7 per cent each, labour
productivity increased at only 0.4 per cent between 2008 and 2014,
suggesting labour hoarding effects as a result of short-time working
programmes. In contrast, labour productivity growth in Poland
increased by 2.8 per cent per year between 2008 and 2014, which
resulted from an expansionary growth process adding to both output

3 Measures for the Eurozone exclude Latvia, which became a member of the Eurozone on
1 January 2014.
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and employment. Strikingly, Spain also saw an acceleration in labour
productivity growth at 1.7 per cent, but, in contrast to Poland, it resulted
from reducing hours even more than GDP.

1.2.2 A Sources-of-Growth Analysis

Using a standard growth accounting framework, as proposed by
Jorgenson, Ho, and Stiroh (2005), the remaining columns of Table 1.1
decompose the growth of aggregate GDP into the contributions of
labour, capital, and TFP. While Europe and the Eurozone saw a faster
increase in the contribution of working hours to growth from 1999
to 2007 than the US, hours have contributed negatively since the
beginning of the crisis, in contrast to a zero contribution in the
US. Cyclical factors played some role in hitting Europe’s labour market
harder than the US as domestic demand was more heavily affected,
although this largely depends on the degree of labour hoarding that
took place in different European countries. Indeed growth in total hours
still contributed asmuch as 0.5 percentage points to growth in the United
Kingdom (although offset by a small decline in labour productivity
growth—see Barnett et al., 2014) and 0.2 percentage points in Germany
(together with a moderate increase in labour productivity growth—see
chapter 7). Country details are provided in Appendix Tables 1.A1a and
1.A1b.
Capital services, split between ICT and non-ICT capital, have been

the main driver of GDP growth in the aggregate EU and the US. Before
the crisis, non-ICT capital accounted for about 0.8 percentage points
of GDP growth in the EU, but declined to 0.5 percentage points as the crisis
happened. In the Eurozone the contribution of non-ICT capital dropped
from 0.7 to 0.3 percentage points, whichwas comparable to the drop-off in
the US. In contrast to most European economies, the Polish economy
showed the biggest deviation from the European average: it saw the non-
ICT capital contribution increase from 0.9 percentage points from 1999 to
2007 to 1.6 per cent points from 2008 to 2014 (Piatkowski, 2013).
The contribution of ICT capital in Europe, which had already slowed

in the early 2000s relative to the late 1990s, only slowed modestly more
during the crisis. During the 1995–2007 period, the US advance in the
ICT capital contribution was faster (at 0.7 percentage points) than in
Europe (at 0.5 percentage points and the Eurozone as 0.4 percentage
points). Much of the faster investment pace in the ‘new economy’
during the late 1990s in the US was driven by the scale effects from
larger US markets, especially in market services such as trade and trans-
portation (Inklaar et al., 2008). However, since 2008 the ICT capital
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contribution to growth slowed down a lot in both regions, but slightly
more in the US (from 0.7 to 0.4 percentage points) than in the EU28
(from 0.5 to 0.3) or the Eurozone (from 0.4 to 0.3). The ICT capital
contributions strengthened in Nordic economies (Denmark, Finland,
and Sweden), but weakened most strongly in France, Italy, Spain, and
the UK.
In Section 1.3 we will address in more detail howmuch investment in

ICT has helped to strengthen the economies’ productivity performance.
First it is necessary to address the aggregate TFP performance, which has
emerged as the Achilles heel of Europe’s growth performance. Between
1999 and 2007, TFP growth in the EU28 was 0.6 per cent (two-thirds of
the US growth rate at 0.9 per cent) and only 0.4 per cent in the Eurozone
(less than half of that in the US). Central and Eastern European econ-
omies mostly exhibited much faster TFP growth, as they still benefited
from ‘catch-up growth’ during the 1990s and most of the 2000s.
Since 2008, Eurozone TFP growth has turned negative for all Eurozone

economies. Even relatively strong economies such as Germany could
not maintain TFP growth at positive rates, showing a decline of
0.2 per cent (see Appendix Tables 1.A1a and 1.A1b). The continuation
of the slowing trend in TFP growth points at a range of possible explan-
ations. Beyond the temporary cyclical impact from the recession related
to weak demand, it can be a sign of weakening innovation and techno-
logical change as companies hold back on new investment because of
longer-term concerns about demand and investment (Teulings and
Baldwin, 2014). But for the TFP growth rate to turn negative, additional
explanations are needed. First, it could signal the greater force of rigid-
ities in labour, product, and capital markets during the crisis, causing
increased misallocation of resources to low-productive firms. This is
especially so in times during which scale-dependent technologies such
as communication technology require flexibility across a larger eco-
nomic space. Limited scale effects in Europe, related to fragmented
markets and limited impacts from ICT utilization, might have played a
larger role than in the US. Finally, and related to the previous explan-
ation, there might be a negative reallocation effect, with more resources
going to the less productive sectors in the economy.

1.3 Recent Developments in ICT’s Impact
on Productivity Growth

The important and long-lasting productivity effects of the production
and use of ICT and digital content is a key factor in recent productivity
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research.4 ICT production, investment, and the digitalization of produc-
tion has had visible effects on economic growth especially in mature
economies. From the mid-1990s to the mid-2000s, most of the eco-
nomic effects of digitalization were reflected in rising labour productiv-
ity, resulting from larger investment in ICT hardware and software.
More recently, however, the contribution of ICT has become more
widely diffused, but also less visible—and so more complex when it
comes to its impact on productivity. The combined rise of broadband
and the production of ever more powerful mobile devices are among the
biggest enablers of productivity gains from the economy’s digitalization
(see, for example, Greenstein, 2000; Röller and Waverman, 2001; van
Ark, 2011).
However, detailed analysis shows that the effects of digitalization on

growth were more muted in Europe than in the US. This is best under-
stood when decomposing the different effects of ICT on growth. As with
the rise of any General Purpose Technology (Crafts, 2010), one can
distinguish three different impacts from ICT over a prolonged period
of time.

1.3.1 A Technology Effect through the ICT-Producing Sector

Firms in the tech-producing sector often experience very strong prod-
uctivity gains. Before the onset of the crisis, US productivity growth in
the ICT-producing sector (including hardware, software, and telecom-
munications) grew at 10.2 per cent for labour productivity and 7.3 in
terms of TFP growth from 1999 to 2007. In most European countries
productivity growth rates in ICT production were mostly less than half
of that (van Ark and O’Mahony, 2016). Even though ICT-producing
industries only represent a small part of the economy (about 8 per
cent of total GDP in Europe), they accounted for more than 40 per
cent (or 0.28 percentage points) of aggregate TFP growth in the market
sector in the EU from 2001 to 2007 (see Table 1.2; Corrado and Jäger,
2015).5 Even though European countries continued to grow employ-
ment in the ICT sector after the emergence of the crisis, productivity
growth stayed well behind the US, which hardly showed any decline in
productivity. The TFP contribution of the ICT-producing sector remained
positive at a modest 0.16 per cent from 2008 to 2011.

4 This section is largely based on van Ark (2014), with data and estimates obtained from
Corrado and Jäger (2015).

5 The estimates in Corrado and Jäger (2015) are for 2001–7 and for only eight European
countries (Austria, Finland, France, Germany, Italy, the Netherlands, Spain, and the UK).
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1.3.2 An Investment Effect from ICT-Using Industries
through Capital Deepening

Investment in digital technology takes place through spending on ICT
and telecom hardware, software, networks, databases, and user plat-
forms across the economy. As documented above, the investment
effects from ICT in Europe had already slowed during the ten years
before the 2008–9 crisis, and have only declined moderately further
since 2008. Table 1.2 shows that the ICT contribution (including invest-
ment in spectrum) to growth was 0.44 percentage points from 2001 to
2007 and 0.21 percentage points from 2008 to 2011, slightly lower than
the aggregate ICT investment effect in Table 1.2 for 2008–14.
While positive for labour productivity growth, ICT investment does not

necessarily lead to greater efficiency in the economy, as measured by TFP
growth. Investment booms in new technology can temporarily cause a
slowdown or even a decline in TFP (Base, Fernald, and Shapiro, 2001).
Changingdegrees of utilizationof thenewcapital installed, especially after
the creation of new networks, can impact significantly on productivity.

1.3.3 Network Effects on Productivity from ICT Use

The productivity effects of using new technology are not easy to
identify, quantify, or disentangle from other (related) factors impacting

Table 1.2. Contributions from digitalization to average annual GDP growth for
eight major EU economies (2001–11)

2001–7 2008–11

Technology effect through the ICT-producing sector

TFP growth from ICT hardware 0.12% 0.05%
TFP growth from software 0.04% 0.05%
TFP growth from telecommunication 0.12% 0.06%

Investment effect from ICT-using industries through
capital deepening

IT investment 0.33% 0.12%
CT and spectrum 0.11% 0.09%

Network effects on productivity from ICT use and
in non-ICT sectors

TFP growth from ICT returns to scale in non-ICT sector 0.16% –0.31%
TFP growth from ICT adaptions in non-ICT sector 0.09% 0.07%
Total effects from ICT production investment and use 0.97% 0.13%

Note: EU8 refers to the weighted average of contribution for eight EU member states: Austria, Finland,
France, Germany, Italy, Netherlands, Spain, and the UK.

Source: Corrado and Jäger (2015), figure 4; Van Ark (2014), The Conference Board
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on productivity. While significant progress has beenmade in measuring
the contribution of ICT production and investment to productivity,
traditional standard growth accounts do not suffice to nail down
which part of TFP growth can be linked to spillover effects and exter-
nalities from ICT. Increasingly network effects from digitalization,
including higher returns to scale owing to more connectivity between
businesses and innovative adaptations from ICT across the economy,
are key to generating productivity growth.
Network externalities come in twoparts: 1) a returns-to-scale effect,which

directly relates to Metcalfe’s law, which states that the value of a network
increases with the square of the number of users of the network; and 2) the
productivity effects from innovative adaptations from the use of, for
example, the Internet and wireless technologies. The productivity impact
of the two network effects, which was obtained from an econometric
analysis for eight European countries (see Footnote 6), shows these effects
to be quite low.6 For example, between 2001 and 2007, the returns-to-scale
(Metcalfe) effect accounted for as little as 0.16 per cent of TFP growth in the
eight European countries. During the 2008–11 period, the returns-to-scale
effect detracted 0.3 per cent of TFP growth. The effect of innovative adapta-
tion on TFP growth—at less than 0.1 per cent throughout the 2001–11
period—is even smaller than returns to scale, but more sustainable.
Table 1.2 shows that the combined impacts of ICT production, invest-

ment, and use accounted for about one percentage point of output
growth in the eight European economies from 2001 to 2007, which is
substantial given the overall market sector output growth rate of just over
2 per cent. Close to half of the ICT effect comes from investment and the
other half from productivity of ICT producers and ICT users. While the
productivity contribution from ICT producers and ICT capital was largely
sustained after the onset of the crisis, the returns-to-scale part of TFP by
the non-ICT sector in particular contracted sharply and became negative,
bringing the overall contribution of ICT to output growth in the 2008–11
period to 0.1 per cent, down from 1 per cent in the 2001–7 period.

1.4 The Role of Intangible Investments

The direct impact of technological progress on productivity and its
indirect productivity effect through the adoption of those technologies

6 Austria, Finland, France, Germany, Italy, Netherlands, Spain, and the US. See Corrado
and Jäger (2015) for a fuller explanation of the dataset, the sources-of-growth analysis, and
the econometric estimates on ICT externalities.
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across the economy should not be considered in isolation from a
broader concept of investment beyond labour and capital. In recent
years an important literature has emerged highlighting that organiza-
tional changes and other forms of intangible investment such as work-
force training are necessary to gain significant productivity benefits from
using ICT (Brynjolfsson, Hitt, and Yang, 2002; Black and Lynch, 2001).
Incorporating non-technological innovations (design, financial

innovations), workforce training, improvements in organizational struc-
tures, marketing and branding, and—importantly—the creation of data-
bases and other digital systems as part of an economy’s creation of capital
shows that digitalization does not happen on its own. Traditionally the
expenses on such intangibles have not been capitalized in the national
accounts (nor on company balance sheets, for that matter). However,
following the pioneering work by Corrado, Hulten, and Sichel (2005,
2009), internationally comparable estimates have been put together by
the Intan-Invest project and discussed in Corrado et al. (2013). This work
divides intangibles into three broad categories: computerized informa-
tion (software and databases), innovative property (scientific research
and development (R&D), design, financial innovations), and economic
competencies (workforce training, improvements in organizational
structures, marketing and branding).
Table 1.3 shows that Europe (here the EU15 aggregate) has a much

lower investment intensity in intangibles than the US. The share of all
measured intangible investment in value added for the market sector in
the EU15 has increased by one percentage point from 9.5 per cent of
market sector value added in the 1995–2002 period to 10.5 per cent from
2008 to 2010, by which time it was about two-thirds of the US intan-
gibles share in market GDP at 15.3 per cent.7 While the intangibles
intensity was below that of the US in all categories, it was particularly
weak in R&D and other innovative property, and market research and
advertising. The former is in part related to the less intensive high-tech
nature of Europe’s manufacturing sector compared to the US, whereas
the latter has to do with a smaller share of distributional and personal
services in the European economies relative to the US.Within the EU15,
the Scandinavian countries, France, and the UK have the highest intan-
gibles intensity, but even here the gap with the US remains significant.
Many EU15 countries currently invest less than half than in the US—
these include Italy, Greece, and Portugal (Corrado et al., 2013).

7 The estimates refer to the ‘market’ economy, excluding education, health, and public
administration.
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TheUS saw sharper increases than Europe in intangibles intensity, rising
by 3.3 percentage points over the same period from 12.9 to 15.2 per cent
of market sector value added. While the EU15 retained its intangibles
during the recession, at least relative to value added, the US lost almost
0.6 of a percentage point in 2009.
The division between the three main categories is fairly similar

between the two main regions, but the US showed stronger growth
over the entire period in all three asset types, and saw sharper increases
especially in computerized information and economic competencies
(and more precisely organizational capital) during the late 1990s. The
intensity of intangibles is in part related to the structure of the economy,
which explains the relatively high intangible shares for the UK and the
US, which have large shares of GDP in service sectors. These economies
have relatively large shares of their intangibles concentrated in economic
competencies, notably organizational investments, and in ICT. In
Germany, which has an important share of GDP in manufacturing, the
role of innovative property, including R&D, is relativelymore important.

Table 1.3. Investment intensity of intangible assets in the market sector as a
percentage of market sector GDP for EU15 economies, 1995–2010

1995–2002 2003–7 2008–10

EU15

Computerized information 1.4% 1.6% 1.8%
Scientific R&D 1.6% 1.7% 1.8%
Other innovative property 1.5% 1.7% 1.8%
Market research & advertising 1.4% 1.3% 1.2%
Training 1.3% 1.3% 1.3%
Organizational capital 2.2% 2.5% 2.7%
Total Intangible capital 9.5% 10.0% 10.5%

United States

Computerized information 1.9% 2.1% 2.3%
Scientific R&D 2.7% 2.6% 3.0%
Other innovative property 2.0% 2.7% 2.9%
Market research & advertising 2.0% 2.1% 2.0%
Training 1.6% 1.8% 1.7%
Organizational capital 3.1% 3.5% 3.4%
Total Intangible capital 13.3% 14.7% 15.3%

Note: computerized information includes software and databases, innovative property includes scientific
R&D, mineral exploration, entertainment and artistic originals, other new product developments
(e.g. design and financial innovations), and economic competencies includes workforce training,
improvements in organizational structures, and brands and reputation (including market research and
advertising).
EU15 refers to pre-2004 membership of the EU.

Source: Corrado, Haskel, Jona-Lasinio, and Iommi (2013). Intan-Invest project
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ICT and intangible assets are connected in many ways. Some ICT
assets, such as software and databases, are themselves classified as an
intangible asset. ICT can facilitate the deployment of other intangible
assets and enable innovations across the economy, such as the reorgan-
ization of production emphasized by Bertschek and Kaiser (2004) and
Bresnahan, Brynjolfsson, and Hitt (2002). It can also involve streamlin-
ing of existing business processes, for example order tracking, inventory
control, accounting services, and the tracking of product delivery. At the
same time, capital deepening in intangible assets also provides the foun-
dation for ICT to impact on productivity. For example, the internal
organization of a firm plays a role in its ability to use ICTmore efficiently,
in particular through managerial and other organizational changes.
Going beyond complementarities between ICT and intangibles,

Figure 1.3 suggests that there is a strong relationship between intangible
capital deepening (excluding ICT) and TFP growth, which is consistent
with the possibility of TFP spillovers from intangible investments
beyond GDP. More extensive regression estimates suggest this to be
the case (Corrado et al., 2013). This result is in line with existing evi-
dence on spillover effects from R&D, but the extension to other assets
suggests than many intangible capital assets have public-good charac-
teristics. In addition, recent work on the relationship between product
innovation measures shows a strong relationship with TFP (Hall, 2011).

–1.0

–0.5

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0.00 0.10 0.20 0.30 0.40 0.50 0.60

TF
P 

gr
ow

th
 (

p
er

 c
en

t 
ch

an
ge

)

Contribution of intangible capital deepening (less ICT),
(percentage points)

US

IT

ES

DE

DK

NL

AT

FR

UK

FI

SE

Figure 1.3. Relationship between intangible capital deepening and total factor
productivity growth in EU economies, 1995–2007

Note: Regression line is for the ten EU countries only. Intangible capital excludes software.

Source: Corrado, Haskel, Jonas-Lasinio and Iommi (2013)

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

40



Clearly there is also much to argue against spillovers from intangibles.
For example, spillovers might not occur if intangible capital is protected
by intellectual property rules (copyright, trademarks, etc.) or tacit know-
ledge (e.g. internal knowledge of supply chain management).
Even beyond a broader investment concept, other business practices

may also help companies becomemore productive than their competitors.
One line of research focused on the impact of management practices on
business performance, and suggests that about a quarter of cross-country
and within-country TFP gaps can be accounted for by management
practices. But even management competencies are at least in part the
result of investment in human capital and improvement in organiza-
tional practices. Competition and governance also help account for the
variation in management performance (Bloom et al., 2014).

1.5 Towards Reviving Long-Term Growth in Europe

While the economic policy agenda in Europe was dominated in 2009–15
by the need for stabilization of financial markets, an improvement
in macroeconomic conditions, and a return to lower unemployment
rates, the need for growth and competitiveness remains a longer-term
issue that remains in need of attention. In fact, there are clear signs that
the way out of the 2008–9 crisis has becomemuchmore difficult because
of the structural slowdown of Europe’s economies. Most European coun-
tries have exhibited a significant slowdown in their long-term trend
growth, driven by primarily slower employment growth and weak prod-
uctivity. Policy attention needs to shift to a more medium-term focus
on reigniting growth, especially now that it turns out we may have
entered a longer period of moderate growth, sometimes referred to as
‘secular stagnation’ (Teulings and Baldwin, 2014).
At various points, this chapter has also demonstrated the large diver-

sity in performance.While in part explained by the composition of their
sectoral economic activities, this diversity also suggests that 1) there is
no unique ‘European’ problem making growth more difficult than else-
where in the advanced world, and 2) there are lessons to be learned from
more and less successful growth strategies within Europe, as docu-
mented in the various country-specific chapters in this volume.
Despite huge political challenges, there is no shortage of possible

policy solutions to accelerate Europe’s growth trend. The implementa-
tion of structural policy measures, ranging from more investment in
hard and soft infrastructure to smarter regulation, more innovation, and
greater room for entrepreneurship, will hugelymatter in order to improve

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Europe’s Productivity Slowdown Revisited

41



structural conditions. The five headline targets set out in the Europe
2020 Agenda—create more jobs, accelerate innovation, improve energy
efficiency, strengthen education, and reduce poverty exclusion—are fun-
damental components of any successful strategy to deliver positive social
change and accelerate growth.
At face value, it makes much sense to direct our attention to invest-

ment as a key policy tool to revive growth. For example, in a recent
report the German Institute for Economic Research, DIW, has claimed
that since the crisis a large investment gap has emerged across Europe
(DIW, 2014). This chapter puts much emphasis on the need to
strengthen investment, especially in the area of knowledge assets.
Investments in intangible assets can drive innovation and organiza-
tional change. Such investments can create positive externalities to
productivity.
However, the productivity of investment and the way it translates

into TFP growth depends strongly on the ability to strengthen static
effects (focused primarily on cost reductions and allocative efficiency)
and dynamic effects (related to competition in product, labour, and
capital markets, and innovation) from a large single market in the
EU. Recent analysis shows that the creation of the Single Digital Market
and a single market for services across the EU could contribute signifi-
cantly to unleash the productivity gains from larger market size (van
Ark, 2014; Mariniello et al., 2015).
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2

Is Secular Stagnation the Future
for Europe?

Nicholas Crafts

2.1 Introduction

Recovery from the financial crisis remains very sluggish in the Euro
Area. Fears are growing that growth prospects in Europe over the
medium term are significantly worse than anyone would have thought
before the crisis. The concept of ‘secular stagnation’, which dates back to
the 1930s, has been revived and was the topic of a recent e-book
(Teulings and Baldwin, 2014). Indeed, relative to pre-crisis levels, real
GDP in the Eurozone countries is similar to that of the hapless econ-
omies that remained in the gold standard to the bitter end (the ‘gold
bloc’) rather than that of those who left gold early and experienced
a strong recovery by the mid-1930s (the ‘sterling bloc’), as is shown
in Table 2.1.
This chapter seeks to clarify the different meanings of ‘secular

stagnation’, to assess their relevance to European countries, and, in
the light of this analysis, to extract some policy implications. The
upshot is a set of conclusions which make uncomfortable reading
and which make the point that the design of the Eurozone makes
dealing with the problem of returning to strong growth more diffi-
cult. However, there is no reason to believe that technological pro-
gress will slow down drastically, and there is a good opportunity to
return to decent growth in the medium term if supply-side policy is
supportive.
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2.2 Secular Stagnation

The first time around ‘secular stagnation’ was a hypothesis famously
articulated by the early Keynesian economist Alvin Hansen in his presi-
dential address to the American Economic Association meeting in
Detroit in December 1938 (Hansen, 1939). Hansen argued that the
American economy faced a crisis of under investment and deficient
aggregate demand since investment opportunities had significantly
diminished in the face of the closing of the frontier, declining popula-
tion growth, and a slowdown in technological progress. It was as if the
United States (US) was faced with a lower natural rate of growth to
which the rate of growth of the capital stock would adjust through a
permanently lower rate of investment. In Europe in the 1930s and
1940s similar worries were articulated by Keynes himself (Skidelsky,
1998) and his followers.
The second time around, the idea of ‘secular stagnation’ put forward

by Summers (2014) is one of a tendency to deficient aggregate demand
such that negative real interest rates are necessary to generate enough
investment to stabilize the economy at the non-accelerating rate of
unemployment (NAIRU). This might be a consequence of deleveraging
after the financial crisis or a savings glut. If these tendencies are persist-
ent, the economy might face a situation where being in a liquidity
trap is the new normal (Krugman, 2014). Clearly, a slowdown in future
growth potential will make the need for negative real interest rates more
likely. With a capital to output ratio of three, a decline of 1 per cent per
year in steady-state real gross domestic product (GDP) growth will imply
a decline of three percentage points in the investment to GDP ratio to

Table 2.1. Real GDP in two crisis periods

Sterling Bloc United States Gold Bloc Euro Area

1929 100.0 100.0 100.0 2007 100.0
1930 100.4 91.4 97.3 2008 100.2
1931 95.8 85.6 93.6 2009 95.2
1932 96.1 74.4 90.3 2010 97.6
1933 98.8 73.4 93.2 2011 99.2
1934 105.0 81.3 92.5 2012 98.6
1935 109.1 88.6 93.4 2013 98.2
1936 113.9 100.0 94.6 2014 99.0
1937 117.7 105.3 101.0 2015 100.1
1938 119.5 101.6 100.8

Note: ‘sterling bloc’ comprises Denmark, Norway, Sweden, and UK; ‘gold bloc’ comprises Belgium,
France, Italy, Netherlands, and Switzerland.

Sources: Maddison (2010) updated using the Maddison Project (2013); OECD (2014)
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bring capital stock growth back into equilibrium. Models have been
devised in which, faced with shocks such as those highlighted
by Hansen and Summers, it would be necessary to promote a lengthy
period of negative real interest rates to avoid a prolonged slump
(Eggertsson and Mehotra, 2014).
What kind of policy response might be required? If secular stagnation

is seen as a ‘depressed economy’ at the zero lower bound (ZLB) for
nominal interest rates, then the options might also include unconven-
tional monetary stimulus and/or fiscal stimulus. Either way, a successful
intervention to escape a liquidity trap works by raising inflationary
expectations and reducing ex ante real interest rates. However, this
strategy may be hard to implement. There is a problem of ‘time incon-
sistency’ such that the private sector may anticipate that the central
bank will change its policy as soon as the economy starts to recover. The
central bankmust be credibly committed to future inflation—perhaps at
a rate well in excess of 2 per cent.1

If secular stagnation is seen as a serious slowdown in the long-term
trend growth rate, then the appropriate strategy is to focus on supply-
side policies that might raise the rate of growth of labour productivity
and of labour inputs. In a European context this implies reforms to
labour and product markets that raise total factor productivity (TFP)
growth and increase employment rates and reverse the falling behind of
the US which has materialized since the mid-1990s. ‘Appropriate growth
theory’ suggests that for relatively advanced economies such as those of
Western Europe, improving the quality of education and strengthening
competition is a high priority (Aghion and Howitt, 2006).2

2.3 Why was Alvin Hansen Wrong?

AlvinHansenwas spectacularly wrong. TheUS achieved a strong recovery
from the Great Depression post-1933 and in the following decades
enjoyed its strongest ever growth performance. Neither type of secular
stagnation was experienced.

1 A so-called ‘foolproof ’ way to escape the liquidity trap is to combine a price-level target
path with an initial currency devaluation and a crawling exchange-rate peg which requires a
higher price level in equilibrium and can be underpinned by creating domestic currency to
purchase foreign exchange (Svensson, 2003). Even so, credibly committing to such a policy
can be difficult as was the case in 1990s Japan (Svensson, 2006).

2 This view is challenged by some authors who stress the fragility of theoretical and
empirical arguments (Amable and Ledezma, 2015).
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Between 1933 and 1937, real GDP rose by 36 per cent compared with
a fall of 27 per cent in the previous four years, taking the level in 1937
back to about 5 per cent above that of 1929 (see Table 2.1).3 The main
stimulus to recovery in the US was monetary not fiscal policy. This was
driven by (largely unsterilized) gold inflows after the US left the gold
standard. M1 grew at nearly 10 per cent per year between 1933 and 1937
and real interest rates fell dramatically. The role of the New Deal was to
change inflationary expectations rather than to directly boost aggregate
demand.4

The key was ‘regime change’. Leaving the gold standard was a clear
signal that the deflationary period was over. Roosevelt’s several actions
on taking office, comprising leaving gold, announcing an objective of
restoring the prices to pre-Depression levels, and implementing New
Deal spending amounted to a credible policy that delivered a major
change in inflationary expectations, which drove down real interest
rates and raised the expected money supply; that is, the classic recipe
for escaping the liquidity trap based on ‘unconventional’ monetary
stimulus (Eggertsson, 2008).5 A key feature of the period was that
the Federal Reserve Bank lost its independence and became subservient to
the Treasury after the exit of the US from the gold standard (Meltzer, 2003).
Over the longer run, American growth was underpinned by strong

TFP growth, both in the 1930s and after the Second World War (see
Table 2.2). Gordon (2000) described these years as the crest of the ‘big

Table 2.2. Contributions to labour productivity growth in
the United States (% per year)

K/L HK/L TFP Y/L

1901–19 0.44 0.19 1.08 1.71
1919–29 0.30 –0.05 2.02 2.27
1929–41 –0.06 0.10 2.31 2.35
1941–8 0.21 0.21 1.29 1.71
1948–73 0.76 0.11 1.88 2.75
1973–89 0.70 0.22 0.36 1.28
1989–2000 0.78 0.50 0.79 2.07
2000–7 0.87 0.34 1.38 2.59

Source: derived from Field (2011) updated using BLS website

3 Real GDP per person did not regain its 1929 level until 1941 and recovery was inter-
rupted by a severe recession in 1937, when monetary stimulus was abruptly withdrawn. See
Crafts and Fearon (2013).

4 It is well known that the fiscal stimulus provided by the New Deal was small (Fishback,
2013).

5 Eggertsson (2008) estimated that ‘regime change’ accounted for about three-quarters of
GDP growth between 1933 and 1937.
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wave’ in long-term productivity growth, centred on advances in
technologies such as chemicals, electricity, and the internal combustion
engine. Field (2011) stressed that technological progress was broadly
based and facilitated productivity growth not just in manufacturing
but transport, communications, distribution, public utilities, and so
on, while the TFP growth of the 1950s and 1960s was set in train by
the national innovation system that had been established during the
interwar period. This was based on investments in corporate laboratories
and modern universities, and delivered a significant fall in the costs
of research as experimental science improved and the supply of special-
ized human capital expanded rapidly (Abramovitz and David, 2001).
Private investment as a share of GDP averaged 15.6 per cent during
1948–66—roughly the level of the 1929 peak—as business responded
to the opportunities created by this dynamic economy.6

By the 1950s, the successful productivity performance of the US as the
leading economy had created a great opportunity for rapid catch-up
growth in Western Europe, which enjoyed a Golden Age of growth
through the early 1970s (Crafts and Toniolo, 2008). This was based on
the rapid diffusion of American technology together with big improve-
ments in supply-side policies including, notably, moves to greater
European economic integration stimulated initially by the conditional-
ity of the Marshall Plan and consolidated by the formation of the
European Economic Community.7 The productivity gap between
Europe and the US was rapidly reduced.8

2.4 The Eurozone’s Policy Response
to a ‘Depressed Economy’

Given that there has been zero growth in the Euro Area in the past seven
years, it is not surprising that economists have started to worry that the
Euro Area has entered a period of secular stagnation, in that the neutral
real interest rate is significantly negative (Rawdanowicz et al., 2014). The
confidence interval about such estimates is, of course, quite large, but
there is at least serious cause for concern in the context of possibly lower
potential growth. Dogged by difficult financial conditions and policy

6 In addition, demographic pessimism was confounded as (for reasons that are not
entirely understood) the baby boom began in the late 1940s.

7 Badinger (2005) estimated that economic integration had raised European income levels
by nearly 20 per cent by the mid-1970s.

8 Real GDP per hour worked in the EU15 rose from 38.1 per cent of the US level in 1950 to
62.9 per cent by 1973 (Crafts, 2013).
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uncertainty, the rate of business investment continues to be very weak
(Lewis et al. 2014), while lower levels of potential output and possibly
trend growth make deleveraging both more urgent and more difficult.
Levels of debt for the private sector in the Eurozone are still above pre-
crisis levels and a prolonged period of slow deleveraging is a serious
impediment to recovery (Buttiglione et al., 2014). The gloomy assess-
ment of the medium-term future which results from sophisticated
extrapolation of recent growth performance by European Commission
economists (see Table 2.3) casts a long shadow over the present and is
not conducive to an investment-led recovery.
Continuing fiscal consolidation under the auspices of the Fiscal Com-

pact is unlikely to be expansionary; on the contrary, the implications are
likely to be deflationary. The European Central Bank (ECB) has finally
embarked on quantitative easing, which will offer some monetary
stimulus, but even so it is reasonable to suppose that post-crisis
fiscal adjustment is likely to be a drag on medium-term growth in the
Eurozone. Priority has been given to restoring relatively low levels of
public debt to GDP which, along with banking union, has a strong
rationale in the context of removing the ‘doomloop’ of potentially
devastating feedbacks between sovereign debt default and bank failures,
leading to a financial crisis and a massive recession. This has, however,
precluded significant fiscal stimulus in the short term and, in the
absence of fiscal union, it seems unlikely that a strong fiscal response
to a depressed economy is a weapon at the Eurozone’s disposal.

Short-term secular stagnation issues, that is, those relating to the need
for negative real interest rates to escape from the doldrums of flat-lining
GDP at below potential output, were addressed effectively by the regime
change associated with the NewDeal. In principle, a similar recipe could
be followed now, but the architecture of the Eurozone, including not-
ably the design of the ECB, precludes this. A central bank more suited to

Table 2.3. Growth of potential output and its sources (% per year)

Real GDP Hours worked GDP/hour worked TFP

1995–2007
EA12 2.0 0.6 1.4 0.8
EU15 2.2 0.6 1.6 1.0
USA 3.0 0.8 2.2 1.4

2014–23
EA12 1.1 0.3 0.8 0.5
EU15 1.1 0.3 0.8 0.5
USA 2.4 0.9 1.5 1.0

Source: derived from Havik et al. (2014)
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a ‘depressed economy’ would be ‘subservient’ to a finance ministry
rather than independent, and thus more able credibly to commit to
future inflation and willing to facilitate ‘financial repression’, thereby
easing the drag of fiscal consolidation as happened in 1930s Britain
(Crafts, 2014). The main point is that the type of central bank that was
embraced throughout the Organisation for Economic Co-operation and
Development (OECD) during the Great Moderation does not dominate
other models in all circumstances, and especially not when mired in a
persistent liquidity trap with nominal interest rates stuck at the ZLB.
Perhaps the most radical proposal would be to implement unconven-

tional monetary and fiscal stimulus through a helicopter money drop,
in other words a temporary fiscal stimulus financed permanently by an
increase in the stock of base money. There are good reasons to believe
that this should never be contemplated in normal circumstances and
also that it would be an effective antidote to the threat of secular
stagnation of the Larry Summers variety (Buiter, 2014). Clearly, how-
ever, this is completely unacceptable to Germany and is ruled out by
Article 123.1 of the European Treaty.
In sum, raising inflationary expectations and thereby lowering real

interest rates is not compatible with the design of the Eurozone. In
particular, a credible commitment by the ECB significantly to raise the
rate of inflation is not possible. The central bank was designed for
normal times rather than to deal with the policy issues raised by a
depressed economy. Its unsuitability for the latter is underlined by the
lengthy delay before quantitative easing was introduced in January
2015, about six years after the policy was adopted by the Federal Reserve
and the Bank of England.

2.5 Medium-Term Growth Prospects: Extrapolating
Recent Trends

One way to predict future medium-term growth is to assume that recent
trend growth will continue. The trend can be estimated using quite
sophisticated time-series econometrics, but the analysis is essentially
backward-looking. Since recent European growth performance both
pre- and post-crisis has generally been disappointing, approaches of
this kind are pessimistic about future growth. This is not only true for
Europe but also to some extent for the US, where productivity growth
slowed down after the information and communication technology
(ICT) boom of the late 1990s.
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Twomethods of trend extrapolation in current use are dynamic factor
models, which use high-frequency data to try to identify trend and
cyclical components in time series of real GDP or real GDP per worker
(Antolin-Diaz, Drechsel, and Petrella, 2014), and production-function
models, which infer potential growth by estimating trends in the
supply-side sources of growth, including capital and labour inputs
and TFP growth (Havik et al., 2014). Using the former methodology,
Antolin-Diaz, Drechsel, and Petrella (2014) conclude that trend growth
both in the US and also in the Euro Area has gradually declined since the
end of the twentieth century, very largely as a result of a fall in the trend
rate of growth of labour productivity.9 They find that trend labour
productivity growth and labour input in the Euro Area have fallen to
below 1 per cent per year and about 0 per cent per year, respectively,
while trend growth of real GDP in the US has fallen by about one
percentage point to about 2 per cent per year, based on roughly equal
contributions from labour inputs and labour productivity growth.
Using the production-function approach, Havik et al. (2014) also con-

clude that trend growth is nowmuch lower than pre-crisis, as is reported
in Table 2.3. The halving of European trend GDP growth which they
report is mainly driven by reduced labour productivity growth, which in
turn reflects weaker trend TFP growth.10 The results for Europe are
actually quite similar to those of the dynamic factor model analysis
but, while accepting a growth slowdown, the trends inferred for the
US are rather more optimistic, with trend labour productivity growth at
1.5 per cent per year. This is in line with other similar analyses (Fernald,
2014). The striking implication in Table 2.3 is that, rather than catching
up as they did for most of the post-war period, the ‘new normal’
European countries will continue to fall behind the US in terms of
productivity levels. Moreover, although it is American economists who
have raised the alarm, Europe appears to be at greater risk of secular
stagnation than the US.

2.6 Long-Term Growth Prospects: Forward-Looking
Projections

What might a more forward-looking approach say? The best starting
point for a discussion of potential long-run trend growth for the

9 The ‘Euro Area’ in this analysis is a weighted average of France, Germany, and Italy.
10 Growth of the capital stock (and thus the capital-deepening contribution to labour

productivity growth) adjusts to TFP growth in this model.
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Eurozone is to ask whether the US is heading for secular stagnation in
the long run based on an exhaustion of technological progress (Cowen,
2011), with the implication that future European TFP growth, which
relies heavily on the diffusion of new American technology, will be
undermined.
Mainstream opinion among American economists rejects this secular

stagnation thesis. Future technological progress is notoriously hard to
predict—1980s pessimism was, of course, derailed by ICT—but even
Gordon (2014), often cited as a notorious pessimist, expects labour
productivity growth at 1.3 per cent per year based on TFP growth around
the average of the last forty years. He argues that the slowdown in
technological progress has already happened, coming after the end of
the ‘one big wave’ of the second industrial revolution in the early 1970s,
although he is sceptical of a future acceleration and believes that ICT has
mostly run its course.
Notwithstanding this claim, an obvious factor underpinning American

TFP growth is likely to be continuing progress in ICT. A careful review of
developments in ICT stresses that semiconductor technology continues
to advance rapidly and that (quality-adjusted) prices of microprocessor
chips continue to fall steeply, such that a baseline projection is that ICT-
producing sectors alone will contribute about 0.4 percentage points of
TFP growth over the next decade (Byrne, Oliner, and Sichel, 2013). The
upside actually seems to offer a considerable chance that productivity
growth will strengthen, since it seems quite likely that the impact of
computerization will intensify in the near future. Frey and Osborne
(2013) estimate that 47 per cent of 2010 employment in the US has at
least a 70 per cent chance of being computerized by 2035 (Table 2.4), with
these probabilities being strongly negatively correlated with wages and
educational attainment of workers.
If these estimates are correct, this technology alone could deliver

labour productivity gains equivalent to, say, 1.5 per cent per year over
the next twenty years. Future advances will come in machine learning,
which will be applied in mobile robotics as hitherto non-routine tasks

Table 2.4. Estimates of computerization
probabilities by 2035 (% 2010 employment
in USA)

� 0.3 33
> 0.3 but < 0.7 19
� 0.7 47

Source: Frey and Osborne (2013)
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are turned into well-defined problems, in particular using big data,
which will allow substitution of (much cheaper) robots for labour in a
wide range of low-wage service occupations. Tasks which will not be
susceptible to computerization are those involving perception and
manipulation, creative intelligence, or social intelligence. This suggests
that the issue that Europe confronts is actually not so much an absence
of technological change but how to cope with it, especially since its
factor-saving bias could entail major problems in the labour market.
An alternative approach is toproject futureAmericanTFP growthusing a

growth model based on endogenous innovation. If the naive models of
twenty-five years ago were invoked, then it might be assumed that TFP
growth depended simply on research and development (R&D) expend-
itures as a share of GDP, and since these have not fallen, neither will future
TFP growth. Unfortunately, the evidence suggests the constant-returns
assumption embodied in these models is not valid (Klenow and
Rodriguez-Clare, 2005). A more realistic approach may be the semi-
endogenous growth model in Jones (2002), in which increases in human
capital and in research intensity generate transitory rather thanpermanent
effects on growth. This possibly has the quite pessimistic implication that
past TFP growth in the US has largely come from increases in the educa-
tional attainment of the population and expansion of the R&D sector,
which cannot be expected to continue, so future TFP growthmay bemuch
slower (Fernald and Jones, 2014). However, even in this model, there may
be countervailing tendencies in that new ideas may become easier for
researchers to develop. For example, since a major result of the ICT revo-
lution will be the ease of analysis of massive amounts of data, there could
be a significant acceleration inTFP growth (Mokyr, 2014).Moreover, world
research intensity surely still has the scope to rise significantly as new
nations, most obviously China, become major players.11

On balance, this review does not give strong support to the hypoth-
esis that there will be secular stagnation in the US based on a dramatic
decline in technological progress. This is clearly the view of OECD
(2014), as reported in Table 2.5, which uses a catch-up growth model
in which growth in the leading economy (US) depends on demography
and technological progress, while long-term TFP growth in (follower)
European countries is based on TFP growth in the leader and a compo-
nent based on reducing the productivity gap with the leader. The OECD
projections for European countries in Table 2.5 are based on the assump-
tion that the crisis significantly reduced the level of potential output in

11 China accounted for 16.2 per cent of world R&D in 2012 compared with 2.3 per cent in
1996 (UNESCO Institute for Statistics, 2014).
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the short term (Ollivaud and Turner, 2014), but has had no adverse
effect on long-run trend growth and gradual conditional convergence
towards the leading economy depending on institutions and policies.12

Table 2.5. Pre-crisis growth and OECD future growth projections (% per year)

a) 1995–2007

Real GDP Employment GDP/worker TFP, 2000–7

United States 3.2 1.2 2.0 1.8
Euro Area 2.3 1.3 1.0 0.0
Austria 2.6 0.9 1.7 1.0
Belgium 2.3 1.0 1.3 0.1
Denmark 2.1 0.8 1.3 0.2
Finland 3.9 1.6 2.3 1.5
France 2.2 1.1 1.1 0.1
Germany 1.6 0.4 1.2 1.0
Greece 3.9 1.3 2.6 0.1
Ireland 7.2 4.3 2.9 1.4
Italy 1.5 1.2 0.3 –1.1
Netherlands 2.8 1.5 1.3 0.9
Portugal 2.4 1.0 1.4 –1.2
Spain 3.7 3.6 0.1 –1.2
Sweden 3.2 0.8 2.4 2.2
United Kingdom 3.3 1.1 2.2 0.8

b) 2014–30

Real GDP Employment GDP/worker TFP

United States 2.4 0.5 1.9 1.6
Euro Area 1.7 0.2 1.5 1.2
Austria 1.9 0.2 1.7 1.5
Belgium 2.0 0.4 1.6 1.1
Denmark 1.6 0.1 1.5 1.0
Finland 2.0 –0.1 2.1 1.9
France 2.2 0.3 1.9 1.2
Germany 1.1 –0.5 1.6 1.5
Greece 2.2 0.2 2.0 1.8
Ireland 2.3 1.2 1.1 0.8
Italy 1.5 0.3 1.2 0.7
Netherlands 2.1 0.2 1.9 1.6
Portugal 1.4 0.3 1.1 0.9
Spain 1.5 0.9 0.6 0.4
Sweden 2.6 0.5 2.1 1.8
UK 2.6 0.6 2.0 1.5

Sources: The Conference Board (2014) and OECD (2014)

12 So the very low growth of the recent past in Europe reflects a levels-effect adjustment
resulting from the financial crisis playing out over several years rather than lower long-term
trend growth.
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In fact, there is also more scope for catch-up growth in most Eurozone
economies than before the crisis. Real GDP per hour worked for the Euro
Area as a whole as a percentage of the US level has fallen from 88.7 in
1995 to 79.9 in 2007 and 76.0 in 2013.
It is striking that this framework leads the OECD to expect much

better TFP growth in the Euro Area as a whole and in its troubled
economies compared with pre-crisis outcomes. In particular, this will
require a much better performance in TFP growth in market services of
which there is no sign as yet (van Ark, Chen, and Jäger, 2013) and which
has been the Achilles heel of the Euro Area economies in the context of
excessive regulation and weak competition. Nevertheless, prima facie, it
seems that with good supply-side policies, medium-term growth pros-
pects in the Euro Area are much better than the secular stagnation
scenario might seem to suggest.

2.7 Supply-Side Policy and Secular Stagnation in Europe

It is certainly possible to believe that the OECD projections are too
optimistic, for two main reasons. First, it is likely that high public debt
to GDP ratios will depress growth and, second, market-friendly policies
are threatened by high levels of unemployment and slow recovery from
the crisis (Crafts, 2013).
Many Eurozone countries face a debt overhang and fiscal consolida-

tion that is likely to last for many years. The long-term implications of
high levels of public debt are likely to be unfavourable for growth (Egert,
2013) and the composition of fiscal consolidation may well have
adverse effects.13 Previous episodes of fiscal stringency have been not-
able for their negative impact on public investment (Mehrotra and
Valila, 2006). Moreover, it is notable that, at high levels of debt, address-
ing a rising debt to GDP ratio typically entails cuts in both public
investment and education spending (Bacchiocchi, Borghi, and Missale,
2011). The strong likelihood that post-crisis fiscal consolidation will
undermine these expenditures is not good news for the growth pros-
pects of highly indebted European Union (EU) countries.
Across Europe in the 1930s, prolonged stagnation significantly

increased the electoral prospects of right-wing extremist parties
(de Bromhead, Eichengreen, and O’Rourke, 2013), which were not

13 Although there is a significant negative relationship between debt and growth, the
magnitude seems to vary across countries, and the claim that a particular threshold can be
identified at which the adverse effect intensifies is probably not robust (Egert, 2013).
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market-friendly. In this context, not only might it be reasonable to
worry about recent election results but it should also be recognized
that opinion polls show disappointingly low support for the market
economy in many countries which have been hit hard by the crisis.14

It is also well known that the Great Depression saw big increases in
protectionism. Eichengreen and Irwin (2010) showed that, on average,
countries which devalued had lower tariffs. They argued that protec-
tionism in the 1930s is best seen as a second-best policy which was used
when the conventional macroeconomic tools, fiscal and monetary pol-
icy, were unavailable, as they are for Euro Area economies today.
A recent empirical analysis confirms that weak domestic growth and
losses in competitiveness continue to be conducive to protectionism
(Georgiadis and Gräb, 2013), so it is not surprising that EU countries
have been prominent in imposing such measures according to Global
Trade Alert (Evenett, 2014).
Nevertheless, if secular stagnation is a danger, there are policy responses

available, as is apparent from the economic history of the decades after
the Second World War. Long-run growth prospects can be improved by
pro-market supply-side policy reforms that raise future TFP growth and
investment, as happened through European economic integration from
the 1950s through the 1990s (Crafts, 2015). Obviously, it is not feasible
to repeat the growth of the Golden Age and, unfortunately, Europe
cannot match the mid-twentieth century US for innovative capabilities,
but it might be possible to exploit scope for catch-up and to address
weak growth in service sector productivity by speeding up the diffusion
of new technologies and improving resource allocation. For example,
reducing restrictive regulation of labour and product markets would
speed up the diffusion of ICT (Cette and Lopez, 2012) in which Europe
continues to lag behind the US. Column 2 of Table 2.6 suggests that
addressing these issues could potentially underpin a substantial future
ICT contribution to growth.
The most obvious way to emulate the success of the early post-war

decades is to complete the Single Market, in particular with regard to
services where barriers remain high and have not been significantly
reduced in recent years (Fournier, 2014). Table 2.7 reports estimates
from a dynamic general equilibrium model of the implications of
this reform. These are, in fact, likely to be significant underestimates

14 In response to the question ‘Are people better off in a free market economy?’ in 2014
only 47 per cent in Greece, 45 per cent in Spain, and 57 per cent in Italy agreed (Pew
Research, 2014). In 2007, 67 per cent in Spain and 73 per cent in Italy had agreed (no data
for Greece).
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Table 2.6. ICT and long-run growth potential (% per year)

ICT-use
own β

ICT-use
Swedish β

ICT-
output

ICT income
share (%GDP)

ICT output
share (%GDP)

United States 0.70 0.71 0.22 6.83 3.10
Austria 0.46 0.76 0.22 4.25 3.15
Belgium 0.64 0.73 0.13 6.03 1.90
Denmark 0.62 0.70 0.20 6.13 2.88
Finland 0.67 0.76 0.57 6.14 8.21
France 0.48 0.68 0.17 4.91 2.46
Germany 0.44 0.68 0.33 4.45 4.75
Ireland 0.39 0.94 0.51 2.88 7.24
Italy 0.36 0.70 0.19 3.52 2.67
Netherlands 0.51 0.71 0.10 5.36 1.36
Spain 0.53 0.76 0.10 4.83 1.39
Sweden 0.70 0.70 0.24 6.93 3.39
United Kingdom 0.60 0.66 0.16 6.34 2.26

Note: β is the factor share of ICT capital; a high value indicates relatively successful diffusion reflecting
favourable supply-side policies and is conducive to a higher growth contribution.

These projections are based on a neoclassical growth model with two types of capital, ICT capital and
other capital, and two types of output, ICT production and other production. Each output has a similar
production function y = AkNICT

αkICT
β where y is output per worker and k denotes capital per worker with

α and β the same in each case but ΔA/A is bigger in the ICT sector. The relative price of ICT capital falls in
line with the TFP growth differential. In the traditional model with one type of capital, steady state labour
productivity growth is (ΔA/A)/sL, where sL is labour’s share of national income. In the modifiedmodel, the
weighted average of TFP growth in the two sectors is augmented by an additional term (βΔp/p)/sL where
Δp/p is the rate of decline of the price of ICT capital goods relative to other capital goods. The estimates
assume that the real price of ICT equipment falls at 7 per cent per year. ICT income and output shares
were obtained from the EUKLEMS database.

Source: Oulton (2012)

Table 2.7. Impact after ten years on level of GDP
and exports of full liberalization of single market (%)

GDP Exports

Benelux 25.3 66.5
France 11.6 42.3
Germany 11.5 57.8
Italy 13.6 66.5
Spain 9.5 61.4
Sweden 10.2 35.9
United Kingdom 7.1 47.0
Small EU Countries 27.9 74.4

Note: ‘small EU countries’ is the EU27minus Belgium, France, Germany,
Italy, Luxembourg, Netherlands, Poland, Spain, Sweden, UK.

Source: Aussilloux et al. (2011)
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of the possible gains because the model does not capture the product-
ivity implications of greater competition. Even so, the potential impact
is considerable, adding perhaps 1 per cent to the growth rate of large
Eurozone economies.
Beyond this, there are a range of supply-side policy reforms that could

significantly improve growth outcomes over the next ten or twenty years
according to recent quantitative estimates (Varga and in’t Veld, 2014;
Andrews andCingano, 2014). These include improvements to the quantity
and quality of education, strengthening competition, cutting unemploy-
ment benefits, reducing and reforming taxes, and lowering employment
protection.Thesewould either raise thegrowth rateor in somecasesprovide
a transitionalboost togrowthas theeconomymoves tohigher employment
and output levels. OECD economists have done a great deal of research in
this area, and Table 2.8 summarizes the conclusions. The authors conclude
that addressing all policy weaknesses by moving up to the OECD average
levelhas apotentialGDPgainof10per cent for theaverage country after ten
years and 25 per cent eventually (Barnes et al., 2011).15

Table 2.8. Potential impact on real GDP per person of supply-side policy
reforms (%)

Labour
Market Taxation

Product market
regulation Education

R&D
incentives Total

Moving to OECD Average
United States 0.3 1.4 0.0 2.5 0.0 4.2
Austria 3.4 8.8 0.0 0.1 0.2 12.5
Belgium 5.0 14.7 0.0 0.0 0.0 19.7
Denmark 7.7 2.4 0.0 0.2 0.4 10.7
Finland 6.5 6.4 2.6 0.6 0.0 16.1
France 4.5 10.9 2.2 2.1 1.5 21.2
Germany 6.1 9.9 0.0 0.0 0.0 16.0
Greece 6.0 10.1 22.0 5.8 0.0 43.9
Ireland 6.8 0.9 9.7 0.0 0.0 17.4
Italy 0.3 10.8 0.3 5.4 0.2 17.0
Netherlands 1.8 1.3 0.0 0.0 0.1 3.2
Portugal 7.3 0.7 8.5 21.8 1.3 39.6
Spain 3.5 4.6 0.0 6.3 1.4 15.8
Sweden 6.5 6.4 0.0 0.1 0.0 13.0
Switzerland 5.0 1.1 6.2 0.0 0.9 13.2
United Kingdom 1.1 0.0 0.0 4.6 0.0 5.7

Source: Barnes et al. (2011)

15 Some reforms, notably to educational systems, take a long time to pay off.
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The bottom line is that longer-term secular stagnation in Europe is not
inevitable but would be the result of inappropriate supply-side policies.
The politics of implementing growth-friendly policies is challenging,
but there is a menu available.

2.8 Conclusions

It is far too soon to tell whether secular stagnation is the future of the
Eurozone, but the risk is surely greater than in the US. The fact that this
risk did not materialize in the past does not mean that today’s fears are
groundless. Nevertheless, if secular stagnation of whatever flavour is the
outcome for Europe, it should be clear that it is not inevitable but will
be the result of policy mistakes. Future technological change will con-
tinue to permit decent productivity growth if its diffusion is encouraged
by good supply-side policies, while history gives us a template to escape
from depressed economy conditions through regime change.
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3

Understanding Productivity and
Employment in a Fragmenting Economy

The Global Value Chain Approach

Marcel Timmer

3.1 Introduction

Production processes in today’s world no longer take place in one
location: instead goods and services are produced in intricate regional
production networks feeding into each other. This fragmentation of
production across sectors and countries has pervasive implications for
local labour markets, driving new patterns of productivity and employ-
ment growth. Take the production of the iPod, which is exemplary:
designed in the United States (US), assembled in China based on several
hundreds of components and parts that are sourced from around the
world. In a seminal study Linden, Dedrick, and Kraemer (2011) found
that ‘in 2006, the iPod supported nearly twice as many jobs offshore as
in the US. Yet the total wages paid in the US amounted to more than
twice as much as those paid overseas. Driving this result is the fact that
Apple keeps most of its research and development (R&D) and corporate
support functions in the US, providing thousands of high-paid profes-
sional and engineering jobs that can be attributed to the success of the
iPod.’1 Anecdotal evidence like this suggests that advanced countries are
increasingly specializing in skill- and capital-intensive activities within
global value chains (GVCs), more popularly described as a process of

1 Dedrick et al. (2010) show similar results for some other high-end electronic products
such as notebooks. See also Ali-Yrkkö and Rouvinen (2015) for a wide set of Finnish goods.
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turning into ‘headquarter economies’. As a result firms and countries no
longer trade goods, but tasks.
How tomeasure and analyse productivity, employment, and wages in

such a fragmenting global economy? Foxconn in China is producing
iPods using intangible designs and technology from Apple. But these
services are typically not recorded in production and trade statistics,
such that any study of the productivity of Chinese and US manufactur-
ing is seriously hampered. Likewise, without the explicit modelling of
substitution possibilities between Chinese and US workers, shifts in
local labour demand are difficult to analyse. A new conceptual frame-
work is needed which goes beyond the traditional analysis of separate
firms, industries, or countries. In this chapter we introduce the GVC
approach, which combines recent new insights in the literature on
international trade, the so-called ‘trade in tasks’, see Grossman and
Rossi-Hansberg (2008), and in labour economics, the ‘task-approach to
employment and earnings’, see Acemoglu and Autor (2011).2 In the
GVC approach we model production as a set of discrete activities in
distinct locations, which altogether form a supply chain starting at the
conception of the product and ending at its delivery. We trace the value
added by labour and capital in each activity by means of input–output
(IO) analysis rooted in the seminal work by Leontief.3 This provides
new opportunities to analyse substitution possibilities between various
types of labour, both domestic and foreign, as well as between capital
and labour. It also offers for the first time the opportunity to measure
the possible factor biases in technological change.
Apart from being conceptually appealing, this approach also bypasses

some of the empirical problems that confront current productivity
analyses. When fragmentation is high, accurate measurement of prices
of intermediates becomes paramount to measure productivity. How-
ever, there is increasing doubt about the reliability of price indices for
imported intermediates.4 Even more serious is the problem of measur-
ing flows and prices of intangible services such as the use of software,
patents, brand names, or logistics. Intangibles are becoming increas-
ingly important in production and are making up a major share of

2 The GVC approach is also used to denote a longer research tradition in economic
sociology, and was introduced by Gary Gereffi and co-workers. In this line of work emphasis
is mainly put on analysis of the governance in production chains, and in particular the
prospects for upgrading for less advanced countries and firms. Gereffi (1999) provides a good
introduction to this work for economists.

3 See Miller and Blair (2009) for an overview.
4 See contributions in Houseman and Mandel (2015) for studies of the possible mismeas-

urement of the import price of semi-conductors and its implications for measured product-
ivity in US manufacturing.
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investment by firms. But so far the measurement of intangible output,
and in particular use, appears to be challenging.5 For example, the use of
Apple’s intangible designs and technology by Foxconn is typically not
recorded in production and trade statistics. How to measure producti-
vity of firms and sectors without information on the quantity and price
of the most valuable inputs? The GVC approach offers a first step
towards a new framework that takes this important but elusive charac-
teristic of modern production systems as a point of departure.
The rest of the chapter is organized as follows. We first outline in

Section 3.2 evidence for the pervasiveness of the international fragmen-
tation process. The GVC approach is presented in Section 3.3 and
illustrated with an analysis of German car manufacturing. Functional
specialization in GVCs is discussed in Section 3.4. Section 3.5 offers
some concluding remarks on whether the emergence of GVCs can
explain, or raises doubt about, the recent slowdown in measured
productivity in the EU.

3.2 Increasing Fragmentation of Production
across Borders

With the increasing sophistication of coordination technology, declin-
ing prices for transportation, and the opening up of major emerging
economies to international trade and investment, fragmentation and
international task-division has taken flight. While this process is not
new (Feenstra, 1998), it has accelerated in the 2000s. This is illustrated
in Figure 3.1, taken from Timmer et al. (2014). It shows the so-called
‘foreign value added shares’ in 1995 on the horizontal axis and 2008 on
the vertical axis, together with a 45-degree line. The foreign value added
share indicates what percentage of the value of a final good is added
outside the country where the last stage of production took place (see
Section 3.3 for more details on measurement). There are data for 560
final product groups from fourteen manufacturing industries in forty
countries for each year. For 85 per cent of the product chains, the foreign
value added share has increased, indicating the pervasiveness of inter-
national fragmentation. The (unweighted) average foreign share rose
from 28 to 34 per cent. There is a large variance in fragmentation across
products. Petroleum products have very high foreign value added shares
because most countries do not have access to domestic oil feedstock,

5 See Corrado et al. (2012) for pioneering attempts.
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reflected in a cluster of diamond-shaped points in the upper part of the
figure. Value chains for electrical equipment, typically regarded as the
paragon of international production fragmentation, are shown by
square points. For these products, foreign value added shares are indeed
above average and increased from 33 to 40 per cent. In contrast, manu-
factured food stuffs have relatively low shares, as most of the intermedi-
ates are sourced from local agriculture. But even for these products,
foreign shares have increased over time.
Fragmentation of production across borders goes hand in hand with

fragmentation across sectors. Since the 1970s a steady process of out-
sourcing has taken place in advanced economies. In order to benefit
from economies of scale and specialization, manufacturing firms out-
sourced non-core activities such as cleaning, catering, accounting, and
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Figure 3.1. Foreign value added shares in 560 global value chains

Notes: Each dot represents the share of foreign value added in the output of a final manu-
facturing good in 1995 and 2008. Shares are plotted for 560 global value chains, identified by
fourteen manufacturing industries of completion in forty countries. Squares indicate global
value chains of electrical equipment (ISIC rev. 3 industries 30–33) and diamonds indicate
petroleum refining (ISIC 23). The dashed line is the 45 degree line.

Source: Reproduced from Figure 2 in Timmer et al. (2014)
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other administrative back-office activities to other firms. As a result the
scope of activities of manufacturing firms is shifting away from manu-
facturing production towards pre- and post-production services, such as
R&D, design, after sales services, and marketing. The quintessential
examples are so-called ‘factoryless’ or ‘factory-free’ manufacturing
firms. These are firms that are manufacturing-like in that they perform
many of the tasks and activities found in manufacturing establishments
themselves, except for the actual manufacturing production process. In
the current US statistical system they are classified in wholesaling, and
their output is recorded as a wholesale margin, rather than manufactur-
ing sales.6 This underlines the increasing weakness of current statistical
systems in capturing fundamental shifts in production as they are based
on classification of firms as if all stages of production are performed
in-house.7 And by modelling output of a firm only as a function of
labour and capital used by the firm itself, economic analysis is increas-
ingly losing sight of the important interactions with other firms, both
domestic and foreign. The standard production function approach
needs amendment.

3.3 The GVC Approach to Production

To understand the consequences of fragmentation processes for prod-
uctivity, employment, and wages a new conceptual framework is
needed that goes beyond the traditional analysis of separate firms
and industries. Timmer et al. (2013) introduced the GVC approach
that takes fragmentation of production as the point of departure.
The GVC of a final good is defined as the set of all value-adding activities
needed in its production. It is identified by the industry-country in
which the last stage of production takes place, which we call
the industry-country-of-completion. A GVC includes the value added
in the last industry, as well as in all other industries in the same
country or abroad where previous stages of production take place.
To decompose value added in production, we make use of (a variant
of) Leontief ’s (1936) decomposition method in which the modelling of
IO structures of industries is central. The IO structure of an industry

6 For overviews see Bernard and Fort (2013) and contributions in Houseman and Mandel
(2015, Volume 2).

7 Important statistical data classifications such as the International Standard Industrial
Classification (ISIC) of All Economic Activities have not been oblivious to this. For example,
ISIC Revision 4 has a separate industry called ‘Activities of head offices’, but this is related to
other units of the same firm.
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indicates the amount and type of intermediate inputs needed in the
production of its output. These intermediates are produced by other
industries, domestically and abroad. Based on a modelling of the trade
linkages across industries and countries, one can trace the gross output
in all stages of production that is needed to produce one unit of final
demand. To see this, take the example of car production in Germany,
and suppose demand for German cars increases. This will in the first
instance raise the output of the German car industry. But production in
this industry relies on car parts and components that are produced
elsewhere, such as engines, braking systems, car bodies, paint, seat
upholstery, or windscreens, but also energy, and various business ser-
vices such as logistics, transport, marketing, and financial services.
These intermediate goods and services need to be produced as well,
thus raising output in the industries delivering these: let us say the
German business services industry, the Czech braking systems industry,
and the Indian textile industry. In turn, this will raise output in indus-
tries delivering intermediates to these industries, and so on. These indir-
ect contributions from both manufacturing and non-manufacturing
sectors will be explicitly accounted for through the modelling of IO
linkages across sectors. When we know the gross output flows associated
with a particular level of final demand, we can derive the value added by
multiplying these flows with the value added to gross output ratio for
each industry. By construction the sum of value added across all indus-
tries involved in production will be equal to the value of the final
demand. Following the same logic, one can also trace the number of
workers who are directly and indirectly involved in GVC production, or
the amount of capital. For a more technical exposition, see Timmer et al.
(2013). Data for this type of analysis is publicly available from theWorld
Input–Output Database.8

The GVC approach allows for a rich analysis of international produc-
tion, based on tracing changes in the regional and functional distribution
of value added in production chains. In particular, one can analyse the

8 The World Input–Output Database is freely available at <www.wiod.org> and has been
specifically constructed for analyses like this (Timmer et al., 2015). The second release provides
a time series of World Input–Output Tables (WIOTs) from 1995 to 2011. It covers forty
countries, including all twenty-seven members of the European Union (as of 1 January
2007) and thirteen other major economies: Australia, Brazil, Canada, China, India, Indonesia,
Japan, Mexico, Russia, South Korea, Taiwan, Turkey, and the US, plus a model for the
remaining non-covered part of the world economy. It contains data for thirty-five industries
covering the entire economy, including agriculture, mining, construction, utilities, fourteen
manufacturing industries, and seventeen services industries. It also contains numbers and
incomes of workers of three skill types, identified on the basis of educational attainment levels,
as well as capital.
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degree of international fragmentation in the production of a particular set
of products (see Los, Timmer, and de Vries, 2015), or the substitution of
domestic for foreign production factors, or capital for labour (see Timmer
et al., 2014). Changes in the value added by a country in one or more
value chains can also be viewed as an indication of its competitiveness in
these chains. Extending this idea, Timmer et al. (2013) suggested the use
of the label ‘GVC Income’ for the value added generated by a country in
the production of all final manufactured products completed anywhere
in the world. Trends in GVC incomes provide a better indication of
changes in a country’s competitiveness than shares in global exports as
traditionally used.
In Table 3.1, we provide a real world example of a decomposition for

the final output of transport equipment manufacturing in Germany, in
short German cars. By summing over all value that is added by labour
and capital employed in German industries, the domestic value added
content of the product can be calculated. This includes value added in
the car industry itself, but also in other German industries that deliver
along the production chain, including service industries. Perhaps sur-
prisingly, the latter account for up to half of domestic value added.
Between 1995 and 2008, the domestic value added content dropped
from 79 to 66 per cent. On the flipside, the foreign value added share
increased as intermediates were increasingly imported, generating
income for labour and capital employed outside Germany. The factor
content of the GVC of German cars changed as well. To see this, one can
add the contributed value added by all labour, irrespective of its loca-
tion, and similarly for capital. It follows that the value added by capital

Table 3.1. Value added to GVC of German cars
(percentage of final output value)

1995 2008

Value added in Germany 79 66
High-skilled labour 16 17
Medium- and low-skilled labour 42 29
Capital 21 20

Value added abroad 21 34
High-skilled labour 3 6
Medium- and low-skilled labour 10 13
Capital 8 15

Total final output 100 100

Note: Breakdown of the value added to final output from German
transport equipment manufacturing (ISIC rev. 3 industries 34 and 35).

Source: Based on Timmer et al. (2014), Table 1
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increased from 29 to 35 per cent, while the share of labour dropped from
71 to 65 per cent. The drop in labour was almost exclusively for less-
skilled workers in Germany. The share for high-skilled workers both
within and outside Germany increased. The patterns of shifting location
and factor content of activities in the global value chain of German cars
are representative for many other chains of manufacture, as shown in
Timmer et al. (2014).

3.4 Functional Specialization in GVCs

What might account for the particular patterns of fragmentation? In
traditional models of production, factor shares are determined by the
interplay of relative prices of factors, their elasticities of substitution,
and the nature of technical change. Given fragmentation, it seems
insightful to model the generation of output as a result of a set of
activities which are to be completed by various combinations of pro-
duction factors. So rather than a direct mapping from labour and capital
inputs to output, factors map into activities (or tasks),9 which subse-
quently map into output. This framework allows for a much richer
modelling of complementarities and substitution possibilities between
various factors of production, both domestic and foreign. Acemoglu and
Autor (2011) outline a general framework that revolves around differ-
ences in comparative advantages of factors in carrying out tasks: all
workers can carry out all tasks, but some are relatively better at carrying
out certain tasks (hence are said to have a comparative advantage in this
task). Substitution of skills across tasks is possible, such that there is an
endogenous mapping from workers to tasks depending solely on labour
supplies and the comparative advantages of the various skill types.
Functional specialization arises naturally in such a framework, as skilled
workers in advanced countries have a comparative advantage in head-
quarter activities, while less-skilled workers in emerging economies
have a comparative (but perhaps no absolute) advantage in carrying
out low-tech activities such as assembly, testing, and packaging. The
framework also allows for capital as an input, by modelling it as another
source competing with labour for the supplying of certain tasks. For
example, new information technology capital might be much better in
handling routine administrative tasks than skilled white-collar labour,

9 We prefer to use the term ‘activity’ instead of ‘tasks’, as the latter often refers only to
activities of workers, while we want to analyse the role of capital as well.
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known as the ‘routinization hypothesis’ put forward by Autor, Levy, and
Murnane (2003).
How might one measure and analyse the mapping of labour and

capital to various activities in production? Timmer and de Vries (2015)
offer a first attempt by collecting additional data on the occupational
structure of the labour force to provide a first indication. They distin-
guish between production activities, carried out by production and
assembly workers and technicians, and headquarter activities carried
out by workers doing R&D, management and back office, logistics, and
marketing. Value added in an activity is measured by the income of the
workers involved. We continue our example of German cars in
Table 3.2.10 The table suggests that the declining share of value added
by activities in Germany is largely accounted for by the decline of
production activities (–9.2 percentage points) and administration and
back-office functions (–5.2). The offshoring of fabrication tasks for
German cars to Asia and Eastern Europe is well known. For example,
Dudenhöffer (2005) shows that the last stage of production of a Porsche
Cayenne takes place in Leipzig. But the activity involved was the
placement of an engine in a near-finished car assembled in Bratislava,
Slovakia. Slovakian workers assembled a wide variety of components
such as car body parts and interior and exterior components, some of
which were (partly) made in Germany itself, but others sourced from

Table 3.2. Value added by workers in GVC of German cars

1995 2008 Change

Headquarter activities, of which: 52.4 49.8 –2.7
Management 6.5 6.4 –0.2
Back office 17.1 11.9 –5.2
R&D 15.6 17.3 1.6
Logistics 4.5 5.9 1.4
Marketing 8.7 8.3 –0.4

Production activities 31.0 21.8 –9.2
Total value added by workers in Germany 83.5 71.6 –11.9
Total value added by workers abroad 16.5 28.4 11.9

Notes: Value added by workers in final output of the transport equipment manufacturing industry in
Germany (ISIC rev. 3 industries 34 and 35). Value added is measured as income of workers. Activities are
identified by occupation of workers involved.

Sources: Timmer and de Vries (2015), based on World Input-Output Database (November 2013 release)
and occupation database

10 Note that in contrast to Table 3.1, only value added by labour is analysed. Value added
by capital cannot be allocated to any of the activities without additional information on the
type and use of the capital good.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

76



around the world. But the results suggest that a lot of administration
and back-office tasks were offshored and/or automated as well. In con-
trast, the shares of R&D and logistics activities in Germany increased,
respectively by 1.6 and 1.4 percentage points. This suggests specializa-
tion in some of the core functions of GVCs by lead automotive firms at
home.

3.5 Concluding Remarks

As production fragments across borders, countries specialize in particular
tasks within global value chains, such as R&D, logistics, manufacturing,
and marketing activities. To understand the effects of this on domestic
labour demand, one needs to model the full interactions between the
various participants in production. We outlined the GVC approach and
illustrated its usefulness with a study of the value added distribution of
German cars across countries and production factors.We found evidence
of functional specialization within global value chains. The results pro-
vide a number of suggestions when trying to understand productivity
trends and employment growth in Europe and the global economy.
First, studies of local labour demand should take into account and

model possible substitution possibilities across workers from different
countries. Given the pervasiveness of international fragmentation this
can no longer be ignored: including a simple variable representing
‘offshoring’ will no longer do in empirical work.
Second, it is important to note that with fragmented production,

sectors such as ‘manufacturing’ are becoming the wrong way to evaluate
economic performance and to frame public policies. In a world of
fragmented production competitiveness is no longer solely determined
by a domestic cluster of manufacturing firms, but relies increasingly on
the successful integration of other activities in the chain, domestic and
abroad, within and outside manufacturing. Indeed in almost all high-
income countries the number of services jobs related to manufacturing
production has increased since 1995, with the notable exceptions of the
United Kingdom and the US. In Germany and Italy, this increase was
even faster than the decline in manufacturing jobs such that the net
effect was positive (Timmer et al., 2013).
Third, much more insight is needed into the role of intangibles, such

as software, patents, trademarks, and finance in (cross-border) produc-
tion. Without a proper measure of the quantity and price of these
intangibles productivity is difficult to measure. Our finding of increas-
ing income shares of capital in GVCs suggests that the importance of
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intangibles is increasing in value terms. But as yet it is hard to say
whether this will lead to particular biases in current productivitymeasures
for European countries. If anything, the findings suggest that measures of
multifactor productivity should be cautiously considered. While at more
aggregate levels, such as gross domestic product (GDP), biases might
cancel out as output of one industry is an input for another, this is not
the case for more detailed industry studies.11 Measurement of product-
ivity trends in manufacturing industries of small open economies will
be particularly vulnerable.
It should be noted that the empirical analysis provided in this chapter

is based on rather crude data and does not (yet) offer a full-blown
alternative to growth accounting. The use of synthetic world IO tables,
albeit an improvement upon previous attempts, is still only a first
approximation as it relies on strong assumptions owing to lack of direct
information about inputs used in various stages of production. Given
firms’ secrecy or even ignorance about their own position in global
production chains, this situation will not easily improve without major
new data collection efforts. Fortunately, there are ongoing attempts in
other areas to provide fresh evidence about the type of business func-
tions that are carried out domestically and those that are offshored
(Sturgeon et al., 2013; Brown, Sturgeon, and Lane, 2014; Fontagné and
d’Isanto, forthcoming). Information of this type collected on a national
scale could potentially provide a link to help identify the spatial distri-
bution of activities within global value chains of firms. As yet, these
surveys are in a testing phase and not part of a regular statistical program.
But our hope is that they will eventually result in a more comprehensive
understanding of the consequences of functional specialization for prod-
uctivity growth and employment in the world economy.
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4

Exploring the French Productivity Puzzle

Philippe Askenazy and Christine Erhel

4.1 Introduction

Labour productivity in France stands at a relatively high level in
comparison to other European countries and remained quite dynamic
until the mid-2000s. According to the Organisation for Economic
Co-operation and Development (OECD) data measuring the gross
domestic product (GDP) per hour worked in 2014,1 French productivity
was higher than the OECD average, Spanish, or British levels, and close
to German and Dutch levels. In terms of dynamics, labour productivity
growth over the last decade remained quite strong between 2001 and
2007, again near German trends, but slightly below the OECD average.
As in most European countries, the Great Recession of 2007–8 reversed
this trend. According to the latest French National Accounts (May
2016), the annual growth rate of value added per hour dropped to –0.4
per cent in 2008–9 and showed a limited recovery in 2010–11 (+1.3 per
cent), followed by a new slowdown in 2012–15 (+0.9 per cent). In
comparison to previous economic downturns, this profile is clearly
atypical. The result has been a relatively low but persistent increase in
the unemployment rate (as measured according to the International
Labour Organization (ILO) concept and including overseas): 7.4 per
cent in 2008, 9.2 per cent in 2009, 9.8 per cent in 2012, 10.3 per cent
in 2013, 2014, and 2015. As a consequence, macroeconomic models of
the French economy have failed to replicate the ‘under-adjustment’ of
employment to GDP decline and then slow recovery. Simple explan-
ations such as sector-composition effects are not relevant.

1 Extracted from OECD iLibrary on 10 June 2015.
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It appears particularly hazardous to anticipate and evaluate the poten-
tial growth of the French economy over the medium run, or simply to
estimate the current output gap. Now, these parameters are crucial: in
the short term, they play a central role in European treaties for assessing
a country’s budgetary situation; in the long run, they determine the
sustainability of its economic and social policies—of its public retire-
ment schemes, for example.
Assessing productivity trends requires microeconomic evidence on

firms’ behaviour, in addition to an analysis of the main changes in
their productive context. In this chapter, we use aggregate data on
firms’ environment (labour market, financing, etc.), as well as microeco-
nomic data on French firms, to identify several factors that may have
contributed to the productivity slowdown. Major changes in the French
labour market, such as the rise in high-skilled employment and the
development of very short-term contracts, appear to be good candidates
for explaining the observed productivity slowdown since the recession:
their contribution is estimated both at the aggregate and microeco-
nomic level. In addition, our workplace data enable us to test the
hypothesis of a break in the relationship between high-performance
work practices and productivity between 2005 and 2011. Globally,
labour force and human resource mechanisms can account for most of
the productivity slowdown observed in recent years.
In Section 4.2, we present the French productivity puzzle in greater

detail. To characterize the situation of French firms, we discuss the
consequences of several important changes in the labour market in
Section 4.3, and, in Section 4.4, we examine their financing opportun-
ities and several supporting policies that have been implemented since
2008. Section 4.5 analyses several factors potentially explaining prod-
uctivity trends at the firm/establishment level, including workforce
composition, workplace organization, and incentive schemes; in
Section 4.6, we propose a scenario for the future.

4.2 The French Productivity Puzzle

In this section, we explain why the labour productivity slowdown
observed in France, at least since 2008, is puzzling. First, it does not fit
with experience from the previous recessions, and it is spread across
industries. Second, it is a total factor productivity (TFP) puzzle, since the
crisis has only slightly altered the level of investments (note that the two
determinants of labour productivity are capital deepening and TFP).
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4.2.1 ‘This Time is Different’

France has experienced a dramatic drop in productivity growth in the
past few years. In essence, the average yearly labour productivity gains
have fallen well below 1 per cent since 2008. The comparison with the
trends in GDP and employment observed around the previous crisis in
1992–3 is particularly illustrative (Figure 4.1).
The Great Recession of 2008–9 was actually limited in France as

compared to most European economies. The bottom was reached in
mid-2009. The cumulative drop in GDP equalled 4 per cent. However,
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Figure 4.1. Quarterly GDP, employment and working time indexes

Source: Quarterly National Accounts (base 2010), INSEE. Released May 2015. Preliminary for
2013
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the recovery has been unusually slow. The GDP level reached its
pre-crisis level only in 2011. In addition, the output gap, compared
with the 1992 recession, is significant: in 1992 the drop in GDP was
only 1 per cent and in just one year, France recovered to the pre-
recession GDP level. Steady economic growth was firmly re-established
in the second part of the 1990s.
Despite these huge differences in GDP trends, changes in total

employment are strikingly similar during the two years following the
onset of the recessions. The drop of total employment is less than 2 per
cent. Unemployment figures are also very close.
While in 1992–3 the adjustment of (un)employment was propor-

tional to changes in GDP, by 2008–9 Okun’s coefficient had fallen to
about one-third to half its previous magnitude. Such a value lies outside
the range of estimations based on historical data. Consequently, no
macro-simulation model for the French economy was able to replicate
accurately and, of course, to predict the employment trends in recent
years. The mirror image of this labour market resilience is a dramatic
slowdown in current productivity per head, whose growth rate has
plunged; whereas it had been globally unaffected during the 1990s
crisis.
The trends in hours worked reinforce the enigma: contrary to Germany

or the United Kingdom (UK), average hours worked per worker has been
globally flat in the past years; both national accounts (Figure 4.1) and
labour force surveys report this shape. The flatness of working time is not
necessarily inconsistent with declining working time during the crisis of
the 1990s. Indeed, in neither case did the crisis seem to have altered the ex
ante trend (flat or declining).
Solving this French productivity puzzle first requires exploring a

straightforward explanation based on industry composition effects.

4.2.2 The Slight Productivity Recovery in the Non-Market Sector Contrasts
with the Slump in Productivity across Most of the Market Economy

Up to 2013, French austerity programmes were less harsh than in
numerous European countries, especially in Southern Europe. They
nevertheless led to some reduction in the size of the public sector
workforce. While local administrations preserved their jobs, the average
national replacement of retiring state civil servants was on the basis of
one for two retirees. Apart from specific activities such as the judiciary,
workforce cuts were widespread. Army and education staffs, particularly,
plummeted in the period leading up to 2012.
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As a mechanical result, according to national accounts, the hourly
productivity in the non-market economy has grown in total by roughly
6 per cent since 2008 (Table 4.1), while it had been flat between 1992
and 1997–8. The French productivity puzzle is thus primarily concen-
trated in private firms and the market economy, where the overall
hourly productivity growth came to a standstill. However, accounting
for this recent experience is not straightforward.
One might first note that recent findings prove that multinational

firms play massively with transfer pricing between subsidiaries for
the purpose of shifting billions of euros in profits from France to low
tax countries (Vicard, 2014; Davies et al., 2014). Several leaders of
e-commerce, based for example in Luxembourg, even declare a ridicu-
lously small turnover in France. Such understatement should affect the
level of French GDP (and profits) and lead to a slight underestimation of

Table 4.1. Average yearly labour productivity growth by main industries
2003–14 (%)
(Value added in volume per hour worked)

2003–6 2007 2008–14

Manufacturing, mining and quarrying, and other industries 3.9 2.0 1.4

Mining and quarrying; energy, water supply, sewerage,
waste management, and remediation activities

–0.6 –0.8 –2.2

Manufacture of food products, beverages, and tobacco
products

3.1 2.0 0.2

Manufacture of coke and refined petroleum products –3.7 –2.9 –2.3
Manufacture of electrical, computer, and electronic
equipment; manufacture of machinery

7.6 1.8 3.9

Manufacture of transport equipment 5.5 2.5 0.0
Other manufacturing 4.2 2.8 2.5

Construction –1.0 –1.5 –2.2

Mainly market services 1.5 –0.1 0.6

Wholesale and retail trade, transportation and storage,
accommodation, and food service activities

0.8 0.6 0.3

Information and communication 4.5 1.4 1.7
Financial and insurance activities 0.8 4.1 2.3
Real estate activities 0.9 –7.0 2.6
Professional, scientific, technical, administration, and
support service activities

1.4 –0.2 –0.2

Other services (households, arts, etc.) 1.4 –0.7 –0.3
Mainly non-market services 0.2 –1.5 0.9
Total 1.4 0.0 0.7

Source: Author’s computations using national accounts (base 2010), INSEE. Released May 2016. Prelim-
inary data for 2014
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GDP growth. However, there is no hint that this phenomenon has
accelerated in recent years and it cannot, therefore, account signifi-
cantly for the productivity slowdown.
Therefore changes in industry composition have not been massive

and cannot explain the aggregate trend in productivity: relative declines
in both manufacturing and construction have offset impacts on aggre-
gate productivity.
The productivity slowdown cannot be attributed to particular market

industries. An overwhelming majority of sectors are affected. The main
exceptions are finance and real estate. It does not seem to be concen-
trated in declining companies either. According to the REPONSE survey
(RElations PrOfessionnelles et NégociationS d’Entreprise, see Section 4.5 for
a presentation), the share of establishments with twenty or more work-
ers that had reduced their employment during the 2008–10 period is
only slightly larger than during the 2002–4 period (Table 4.B.1 in
Appendix 4.B). This moderate reduction contrasts with the nine-point
jump in the share of establishments reporting a contraction of their
business activity. In fact, for a given trend in production, in 2011 as
compared to 2005, there were fewer establishments reporting decreases
in their workforce and more declaring increases.
The focus on the market sector also provides some hints that the

productivity slowdown preceded the (not so) Great Recession in France:
in 2007 productivity growth was already slow, especially in market
services. This sluggishness suggests that the subsequent productivity
slowdown could not be exclusively explained bymechanisms generated
by the recession and the financial crisis.

4.2.3 An Apparent TFP Puzzle

At a macro level, the issue of investment has two aspects. First, invest-
ment and then GDP may be underestimated because of the growing
spending on intangibles. Second, altered capital deepening or capital
shallowing may participate in the labour productivity slowdown.
There are important points about the intangibles, which do not

appear on balance sheets although they are the basis for future revenue
generation. There is no evidence of a significant rise in intangible
investments in France over the past decade. The Intan-Invest database
(market sector data on intangible assets for EU countries) even suggests a
small overall decline between 2008 and 2010 (Corrado et al., 2012). In
addition, Figure 4.1 and Table 4.1a provide updated statistics according
to the new National Accounts (base 2010), which now include two
main types of intangibles: research and development (R&D) and the
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constitution of large databases. These statistics confirm evidence from
previous research, showing that accounting for intangibles is important
for the level of GDP but not for GDP growth (see Nayman et al., 2011).
Note that R&D spending has remained stable in France since 2008.2

Indeed, the relative decline of R&D dates back to the middle of the
1990s; thus it can hardly account for the recent productivity slowdown,
but may rather explain declining competitiveness since the early 2000s.
In contrast to the UK or Spain, the conventional investment rate in

France has remained stable as well. This is an important difference from
the previous crisis of 1992–3, when investment contracted. Both the
(French) National Institute of Statistics and Economic Studies (INSEE)
National Accounts (Figure 4.2) and Banque de France firm surveys con-
firm these figures. In addition, the statistics of the Banque de France
show that both large businesses and small and medium-size enterprises
(SMEs) have globally maintained their levels of investment.
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Figure 4.2. Investment rate, 1990–2014. Non-financial corporate firms. Percent-
age of value added

Source: National Accounts (base 2010), INSEE. Updated on 5 November 2015. Fixed Invest-
ments include R&D and large databases. Figures for 2013 and 2014 are preliminary

2 This shape is consistent with micro-findings on French firms, stressing that their R&D
effort is in general counter-cyclical, but can become a- or even procyclical for credit-
constrained firms (Aghion et al., 2012).
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However, the spectacular price inflation of construction has absorbed
part of the investment recovery during the past decade (Askenazy,
2013). This mechanism, along with the end of process of reduction in
hours worked, weakened capital deepening (capital services/hours
worked). According to OECD statistics (extracted on 17 November
2015), the annual capital deepening was on average 1.9 per cent from
2004 to 2014, as compared to 3.5 per cent from 1998 to 2003. However,
since 2008 property prices have been flat, or even slightly decreasing,
and there has been no hint of an additional lessening of capital deep-
ening since 2008. In other words, the productivity puzzle is also a TFP
puzzle. EU KLEMS (Capital, Labour, Energy, Materials, Services) statistics
show a striking drop in TFP in 2008 and 2009; the multifactor product-
ivity estimated by the OECD in 2012 is still below its pre-recession level.

4.3 A New Labour Market Affects the Productivity Cycle

Since the recent productivity slowdown contrasts with past experiences,
we should explore significant structural changes or mechanisms that
appear to be specific to the recent recession and the current stagnation.
In this section, we focus on two spectacular dimensions: the major vari-
ation in the education of the workforce and in the composition of jobs, as
well as the changing labourmarket rules concerning self-employment and
short-term contracts.We also discuss the impact of recent French pension
reform on the labour supply of seniors and on employment, the effects of
which do not appear clear cut. In addition, despite the apparent stagna-
tion of the diffusion of high-performance work practices, organizational
changes and the intensification of work do not seem to have abated.

4.3.1 The Employment Non-Crisis for Most Educated Workers
and High-Skilled Occupations

The most outstanding change in the composition of employment
relates to labour quality and education level. The employment of poorly
educated people has fallen continuously, whereas the employment level
of people with medium and high levels of education has increased
(Figure 4.3). This phenomenon results both from firms’ demand for
educated workers and, on the labour supply side, from the huge effort
made to ‘democratize’ education that was launched in the 1980s.
A spectacular fact is the continuous increase in the number of upper-

tertiary educated workers in employment, as well as in the number of
managers and professionals; both curves seem disconnected from the
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business cycle (Figure 4.3a). The employment rate of the -upper tertiary
did not decline during the Great Recession.
A detailed comparison of the workforce evolution by education level

during the recession of the 1990s and the most recent crisis reveals
significant contrasts (Table 4.2). While the aggregate change in employ-
ment is similar, the last recession was associated with acceleration in the
shift of labour demand from low ormiddle-educatedworkers to themost
educated. It has been much more damaging for workers with lower-
secondary through professional secondary education than the recession
in the 1990s. Far from being a relatively ‘soft’ recession for employment,
these observations suggest that it badly hurt some categories. Thismech-
anism also accounted for the convergence of unemployment rates of
men and women, because the proportion of tertiary-educated workers is
larger among cohorts of women than men born since the 1970s.
The negative impact of the last crisis is stronger for low education levels.

For young people, these statements are confirmed by recent analyses of
youth cohorts, showing that the inequalities in labourmarket integration
patterns have matured with the crisis, higher-educated youth being only
slightly affected by the recession (Barret, Ryk, and Volle, 2014).
In parallel with this development, the structure of the working popu-

lation by occupation has also consistently evolved over the past decade
in France, with an increasing demand for better educated workers. On
the contrary, demand for middle occupations—in terms of wages or
education requirements—has declined. The crisis has not impeded
these trends and has even accelerated them. According to the INSEE
estimations applying the ILO concepts, the number of managers and

Table 4.2. Employment levels and changes by education 2007–12 versus
1991–6
All ages

1991 1996 % change 2007 2012 % change

Upper tertiary 2,022 2,574 27.3 4,050 5,151 27.2
Up to two years

tertiary
1,893 2,453 29.6 3,613 3,910 8.2

Upper secondary 2,846 3,123 9.7 4,678 5,037 7.7
Short professional

secondary
6,724 6,813 1.3 6,764 6,194 –8.4

Low secondary 1,629 1,668 2.4 2,050 1,729 –15.7
Primary or lower 7,702 6,333 �17.8 4,391 3,734 –15.0
Total 22,816 22,964 0.6 25,546 25,755 0.8

Units: thousands of workers.
Source: Authors’ calculations using INSEE estimations corrected for series breaks. French Labour Force
Survey
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professionals increased by 600,000 between 2007 and 2012, while the
number of skilled clerks and blue-collar workers fell by 0.7 million.
Consistent with a polarization of the labour market,3 the number of
unskilled white and blue collars remained flat.
A detailed analysis of the Labour Force Survey at the two-digit Inter-

national Standard Classification of Occupations (ISCO) level over the
period 2002–10 shows that the share of several high-skilled occupations
has increased radically (corporate managers, physics, mathematical and
engineering science professionals, teaching professionals, technicians
and associate professionals, life science and health associate profes-
sionals, for example), whereas the share of medium- and lower-skilled
occupations has been declining (clerks, office clerks, craft and related
trades workers, metal machinery and related trades workers, plant and
machine operators and assemblers, etc.).4 As in Germany (see Introduc-
tion), some of the dynamic occupations in France include so-called
STEM jobs (Science, Technology, Engineering and Mathematics):
between 2002 and 2010, the proportion of STEM jobs in the employed
working population has risen from 8.1 per cent to 9.3 per cent, close to
German level (8.9 per cent in 2010). According to the new ISCO 2008
classification, the French and German figures remain close (7.8 per cent
STEM jobs in 2012, against 8.2 per cent in Germany).
What would we expect to be the consequence of these developments

on productivity during recession and then stagnation?
In a standard theoretical framework, the shift towards the most edu-

cated workers, who are expected to be more productive, should sustain
aggregate labour productivity. The productivity puzzle is thus a priori
reinforced. However, a conventional production function is not capable
of explaining why the trend in highly educated employment was
unaffected by the crisis and the current stagnation. In fact, job creations
at this level of education have been disconnected from the recent busi-
ness cycle, as they were during the 1990s, a period marked by the 1992–3
recession and the steady growth until the end of the century. Mechan-
ically, aggregate employment has not suffered much because the weight
of upper-tertiary jobs has doubled in less than two decades. If all workers
were tertiary educated, the business cycle might translate into a product-
ivity cycle, and Okun’s coefficients might be virtually null.

3 As defined in the literature (see Introduction), job polarization corresponds to a situation
in which the number of high- and low-skilled jobs is growing (or at least remains stable),
while intermediate-skilled jobs are decreasing. See Moreno Galbis and Sopraseuth (2014) for
long-run evidence for France.

4 See Chevalier (2014).
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The lack of correlation between the demand for the educated and
variations in GDP may be explained by several mechanisms. On the
supply side, French educated workers are more spatially mobile and
have more general skills; therefore, the job matching process should
be improved. On the employers’ side, firms invest muchmore in specific
human capital for educated workers; most educated employees are more
likely to work in key occupations or on long-term projects that are
independent from the business cycle. The demand for educated workers
may even increase during a downturn because their opportunity cost
relative to the less educated (involved in current production) drops.5

Firms are reluctant to fire workers with confidential information who
can be hired by competitors; alternatively, when the labour contract
stipulates exclusivity clauses (workers’ commitment not to work for
competitors), employers must pay important dismissal compensation.
In addition, firms may fear the risks of a significant skills shortage when
the recovery eventually comes, such as German firms experienced in the
second part of the 1990s (see chapter 7) and also as French employers
reported at the end of the same decade. Basic statistics from the
REPONSE survey confirm a labour-hoarding process in high-skilled
occupations:6 only 40 per cent of the establishments that reduced the
employment during 2008–10 had also slashed the number of managers

Table 4.3. Changes in the number of managers and professionals according to
the total workforce adjustments during 2008–10 (percentage of establishments).
Establishments with eleven or more workers

Total employment

Increasing Stable Decreasing

Managers Increasing 49 10 10
And Stable 47 86 51
professionals Decreasing 4 5 39

Source: Authors’ calculations using the REPONSE survey, 2011. Weighted statistics are representative of
the establishments in the private, non-agricultural sector with at least one manager or professional in
2008 or in 2010. Weights are given by the DARES

5 For a model and evidences of possible negative elasticity to GDP of high-educated
employment, see Askenazy, Erhel, and Chevalier (2015).

6 The REPONSE survey (RElations PrOfessionnelles et NégociationS d’Entreprise) is a survey of
French private sector establishments (excluding agriculture) about issues related to labour
relations, human resource practices, and internal organization. We use 2004/5 and 2010/11
waves, as well as a panel followed between 2005 and 2011, focusing on establishments with
twenty or more employees. More details about the survey are provided in Section 4 and in
Appendix 4.A.
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and professionals (Table 4.3). Section 4.5 will provide a detailed analysis
of these observations.
Fundamentally, the ongoing industrial revolution and globalization

may have altered production technology from a conventional compos-
ition of substitutable factors (unskilled labour, skilled labour, capital) to
an increasing multiplicity of O-ring occupations (webmasters, market-
ers, etc.), whose jobs cannot be eliminated despite declining turnover.
In this framework, the continuous increase in educated employment
and high-skilled occupations is not consistent with the existence of a
fading industrial revolution.
The relative inelasticity of aggregate labour demand to variations in

GDP mechanically impacts the apparent productivity. We can simulate
an extreme case by assuming a perfect segmentation of the labour
market according to education: if the composition by education of the
workforce had been similar in 2007 to the one existing in 1992, the
aggregated evolution of employment would have been 5 per cent less in
2012 than observed. On the one hand, the altered composition of the
workforce can thus account for up to about half the productivity slow-
down in recent years. On the other hand, it may be thought that this
changing composition of the workforce and occupations played a role
in the relative resilience of the French labour market in recent years.
Employment rates are consistent with trends in employers’ labour

demand according to education. There is a decreasing trend of demand
for lower education levels over the long run that was further amplified
during the 2008 crisis. Even the medium levels of education were hit by
the recent crisis. At tertiary levels of education, employment rates stood
at a high level—roughly 90 per cent for those aged twenty-five to fifty—
even over the 2007–12 period.

4.3.2 Work Intensification but Fragile Workers’ Engagement

Additional evidence supports the view that the reorganization of firms
towards high-performance workplaces is a process that has not ended
with the crisis. According to the REPONSE survey (Table 4.4), the use of
specific practices such as autonomous work teams has continued to
expand between 2004/5 and 2010/11, but the proportion of establish-
ments using other practices such as total quality management has been
flat or even slightly declining. Panel observations provide a clear-cut
conclusion: organizational change was not frozen during the crisis.
Numerous establishments continued to modify their organization
between 2005 and 2011.
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The observations from surveys on French working conditions are con-
sistent with the reality of changing workplace organization over the past
few years (Algava et al., 2014). In 2005, only 14 per cent of the workers
claimed that their work environment had been significantly altered by
organizational changes over the previous twelve months; 21 per cent in
2013. The productivity puzzle is apparently still more puzzling. Indeed,
the survey waves of 1998 and 2005 suggest a pause in the intensification
of work as measured by a variety of physical and cognitive dimensions.
By contrast, between 2005 and 2013 the indicators of work pace have
increased; those of work autonomy or of social support have declined.
Over the same period, the use of information and communication
technologies (ICT) has accelerated. For example, 51 per cent of the
workers used the Internet for professional activities in 2013, compared
to 35 per cent in 2005.
However, organizational changes that are not accompanied by global

expansion of high-performance practices suggest a different mechan-
ism: productive gains from innovative organization may have reached
saturation. And, since high-performance work practices are intended to
be complementary to ICT, a corollary of the hypothesis of a maturity of
the ICT revolution (see Introduction) is a smaller contribution of these
practices to productivity growth. We will explore this hypothesis in
Section 4.5 using our establishment-level data from 2005 and 2011.
In addition, the crisis may have blunted the incentive impact of high-

involvement practices, including employee shareholding. With the
huge adjustment of stock markets, workers who owned shares of their
firms experienced a drop in the value of their savings. At the end of 2014,
the CAC40 index was still 30 per cent below its pre-crisis hit. Even if
markets progressively recover, the crisis may have revealed amuchmore

Table 4.4. Selected work practices in 2004/5 and 2010/11. Percentage of
establishments

Full samples
(weighted) Panel 05-11

2005 2011 2005 2011 Changes 2005/11

Employee shareholding 19.8 17.5 27.7 26.8 20.0
Employee-voice group 25.2 30.6 29.1 29.0 27.4
Autonomous work team 39.3 49.2 45.1 56.2 41.8
Total quality management 51.3 46.1 57.6 58.1 31.3

Source: Authors’ calculations using REPONSE surveys. Establishments with twenty or more workers in the
non-agricultural private sector. Statistics for the full samples are weighted to be representative (according
to size and industries); weights are provided by the DARES
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uncertain world that affects the expected value of their holdings—at
least in France (Arrondel and Masson, 2011). France is particularly con-
cerned since it has a large proportion of employees owning shares. Near
four million present and past employees are shareholders via specific
employee schemes. For example, employee shareholders of Société
Générale (excluding corporate management) who own near 7.5 per
cent of the capital experienced a dramatic drop of the value of shares
from158 euros to 20 euros;mid-2015, the valuewas around 45 euros—in
otherwords, employee shareholders of the second French bank still lost a
total of roughly 9 billion euros from the spike.
More generally, the de-correlation between workers’ effort and firms’

performances or workforce redundancies may have slashed workers’
engagement, especially in workplaces that rely on high involvement.
The yearly surveys on the ‘social climate’ conducted by the Cegos,7 a
professional development company, suggest a fall in employees’ motiv-
ation, involvement, and adhesion to the strategic orientations of their
firm during the recession. The 2015 survey shows no robust recovery.
Here again, we will explore the connections between high-involvement
practices and productivity in Section 4.5, using the REPONSE survey
again.

4.3.3 The Rise of Low Productivity Jobs: The New Self-Employed
Status and Very Short-Term Contracts

In recent years, the French labour market has experienced the develop-
ment of a new self-employment status, as well as amassive rise in the use
of very short-term contracts (less than one month).
The emergence in just a few years of the ‘auto-entrepreneurs’ is impres-

sive. In 2009 a new social contribution and fiscal regime, with a status of
an unincorporated enterprise, was created for self-employed individuals.
Becoming an auto-entrepreneur (freelance entrepreneur) requires only a
simple registration on the Internet. The administrative requirements are
mainly quarterly declarations of turnover, again via the Internet. For
most freelance entrepreneurs, social contributions and income tax, pro-
portional to the revenue, are immediately calculated (i.e. a flat tax). This
status may be cumulated with a salaried job. The regime immediately
met with great success: a total of 1.2 million unincorporated enterprises
were created between 2009 and 2012, representing about half of all
newly created enterprises.

7 Climat Social surveys are available at <www.cegos.com>.
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The revenue of auto-entrepreneurs is very low, averaging less than one-third
the annual income of individuals having a ‘classic’ self-employed status.
One-third of these ‘new’ self-employed individuals combine their business
activity with a salaried job, according to the Conseil d’orientation pour
l’emploi (COE), 2014). These new self-employed entrepreneurs are less
productive than classic self-employed workers. National accounts statistics
show a striking disconnection between the mixed income of unincorpor-
ated enterprises and the number of hours worked by non-salaried workers
since 2009, while they had followed a similar path before that date
(Figure 4.4). More precisely, fiscal and social records prove that the mixed
income of the classic self-employed (butchers, artisans, etc.) fell in 2009,
but recovered rapidly, while their numbers declined. The divergence
between income and hours worked for the whole 2009–13 period may be
attributed to the changing composition of the self-employed owing to the
introduction of auto-entrepreneurswhose productivity is low.
The impact on aggregated productivity can be roughly estimated.

According to national accounts, hours worked by non-salaried workers
represented about 15 per cent of the total amount of hours in 2013, up

0.85

0.9

0.95

1

1.05

1.1

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

Mixed income Hours Jobs

Figure 4.4. Non-salaried employment, total hours worked by self-employed, and
mixed income of unincorporated enterprises, 2003–13. Volume base 1 = 2007

Source: National Accounts (base 2010). Released on May 2015. Preliminary for 2013

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

96



from 14.5 per cent in 2007; and mixed income was about 6.1 per cent of
total gross value added in 2013, down from 7.0 per cent in 2007. A fall in
the apparent ‘productivity’ of non-salaried workers may thus result in a
0.2 per cent yearly decline in aggregated labour productivity since 2007.
This represents about one-fifth of the productivity slowdown during
this period.
A second significant change concerns precarious salaried work. This

assertion may seem surprising in view of the pertinent OECD indexes;
indeed, according to the OECD, the strictness of employment protec-
tion legislation has remained nearly stable in France over the past ten
years, showing a slight decrease in 2009 for regular contracts only. The
index level is close to Germany’s and Spain’s for regular contracts, but it
stands at a very high level for temporary contracts, and for the latter it
has not changed since 1991.
However, these considerations do not fully reflect the functioning of

the French labour market and the trends resulting from recent reform.
Under the heading of ‘flexicurity’, several reforms have been undertaken
since 2007 that have increased labour contract flexibility. Indeed, the
labour market modernization law of 2008 authorized dissolving per-
manent contracts through mutual agreement: the rupture convention-
nelle. An employer and an employee are now allowed to agree to
terminate an open-ended employment contract. They negotiate a com-
pensation package (at least the severance pay provided for in cases of
dismissal). Both parties have only fifteen days to withdraw their agree-
ment, which is then sent to the labour administration for certification
within another fifteen days. Introduced by law in mid-2008, this pro-
cedure met with an important success. About 30,000 agreements are
now signed each month, and about 94 per cent of them are certified by
the public administration. One out of six layoffs or dismissals of per-
manent workers is a rupture conventionnelle. The recent employment
security law of June 2013 facilitated collective dismissals and also intro-
duced more obligations of functional and spatial mobility for workers.
A priori, the consequences for labour productivity are positive: by accel-
erating the separation, this reform should limit redundancies. Changes
concerning short-term contracts have more ambiguous impacts.
Previous research (Caroli and Gautié, 2008) has shown that the actual

degree of flexibility is higher in France than it would appear, especially
owing to the existence of a large number of atypical contracts in add-
ition to the standard temporary job contract (contrat à durée déterminée,
CDD) and temporary work agencies. Actually, in a series of decisions, on
16 November 2003, the Court of Cassation clarified the regulation of
temporary contracts ‘d’usage constant’. The aim of the Court of Cassation
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was to simplify the use of temporary contracts by employers. In indus-
tries (e.g. restaurants, entertainment) in which the use of short-term
contracts is a ‘cumulative experience’, an employer has no quantitative
limit to hiring on the basis of such contracts, even for the same worker.
However, in 2008, the Court of Cassation changed again its jurispru-
dence, limiting the number of successive temporary contracts for a
given worker on the same job for the same employer.
In other sectors, the limit of two consecutive contracts is impinged

upon by the possibility that the employer may re-hire the worker after a
transition period at least equal to one-third (or half) of the length of the
previous contract.8 Digitalization of the hiring process helps firms to
churn the workforce: the administrative declaration can be completed
in just a few minutes on a dedicated Internet site.
Consequently, despite the apparent stability of the legislation, the

frequency of hiring on very short-term contracts (less than one month)
has increased sharply since 2004: according to the records of the Social
Security (ACOSS-URSSAF), the average quarterly number of private con-
tracts signed for less than onemonth amounted to 3.7million in 2013, as
compared to 1.76 million in 2004 (ACOSS data, see Figure 4.5). In the
same period, the flow of open-ended contracts and longer temporary
contracts remained flat. Since July 2013, an extra social contribution
has been introduced for very short-term contracts, but their number is
still increasing, reaching four million in the last quarter of 2014.9

This upsurge has been concentrated in the tertiary sector, and par-
ticularly in those activities affected by the ‘CDD d’usage’, with spectacu-
lar increases in advertising agencies (+320 per cent between 2000 and
2011), entertainment (+180 per cent), and restaurants (+170 per cent).10

Reflecting these trends towards greater external flexibility, the
unemployment insurance system has been adapted in order to cover
workers with shorter contribution periods (four months instead of six
since 2009); and in July 2014 better coverage for the recurrently
unemployed. Even though the share of temporary employment shows
only limited growth (15.1 per cent of employees aged fifteen to sixty-
four in 2012, as compared to 12.8 per cent in 2004), such variation in
the composition of fixed-term contracts may alter labour productivity.
It may be argued that short-term contracts help the firm to adjust the

8 For example, if a worker has been employed during two consecutive contracts of ten
days, the same employer can hire the same worker again after a delay of one week.

9 In the first quarter of 2014, the number of contracts signed for less than thirty-one days
amounted to 3.83 million, a new record level (ACOSS, AcossStats n�207, 2014).

10 ACOSS (2011). Updated data published at <www.acoss.fr>, January 2013.
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workforce to the level of activity. However, France might be confronted
with the mirror of Spanish experience, where the fall in short-term
contracts explains part of the productivity recovery in recent years (see
Chapter 8). Indeed, on-the-job training of these workers is by definition
limited; they cannot acquire the experience or routines that improve
productivity.
In addition, short-term contracts act less and less as stepping stones.

According to INSEE (2014), less than one-quarter of those employed
under CDD get a permanent job one year afterwards compared to
about 40 per cent at the end of the 1990s. According to OECD estimates
(based on EU Statistics on Income and Living Conditions data), France
has one of the lowest transition rates from temporary contract to per-
manent contract: 20 per cent of individuals employed on a temporary
contract in 2008 are in a full-time permanent job in 2011 in France,
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whereas in the UK or Finland that share is almost 50 per cent.11 The gain
of firms would not be in productivity but in profit, since workers on
these jobs are less costly: no tenure bonus, no complementary health
insurance, no profit sharing, no dismissal cost has to be paid. For the
CDD d’usage, the employer does not even have to pay the precariousness
wage bonus. If such be the case, the development of short-term con-
tracts may hamper hourly productivity rather than improve it.
In Section 4.5, we attempt to estimate—within sectors—the relation-

ship between the intensive use of short-term contracts, productivity, and
profits using microdata. In any case, very short temporary contracts are
mainly concentrated in certain tertiary activities, which in total make up
less than one-third of the market economy; thus, their rise cannot
explain why the productivity slowdown is observed across sectors.

4.3.4 Major Pension Reforms do not have a Clear-Cut
Impact on Productivity

Since 2003, France has also experienced extensive pension reform and
the introduction of a new scheme for terminating open-ended contracts.
In the 1980s and the early 1990s, France was characterized by very low

employment rates for seniors and by highly developed and generous
early retirement schemes. Since the beginning of the 2000s, France has
clearly engaged in the direction of increasing seniors’ employment rate.
Since 2003, successive pension reforms—the most recent being in
2014—have created incentives to work longer: the contribution period
to obtain full rate pension has been extended, up to forty-three years for
individuals born after 1 January 1973 according to the last reform, the
retirement age being postponed to sixty-two years of age—with some
exceptions for long careers or the case of difficult working conditions;
and some pension bonuses for workers contributing longer have been
introduced. In parallel with these reforms, early retirement schemes,
which were heavily used in the 1980s, have been progressively focused
on very specific cases (such as workers exposed to asbestos or to excep-
tionally arduous working conditions). The yearly inflow into pro-
grammes of this kind fell from 31,000 in 2003 to less than 6,000 in
2012. In comparison, it amounted to 67,000 in 1993. Furthermore, the
possibility for unemployed people aged more than fifty-seven and a half
to be exempted from job search while continuing to benefit from
unemployment insurance was curtailed in January 2012.

11 OECD (2014), chapter 4, <http://dx.doi.org/10.1787/empl_outlook-2014-graph59-en>.
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Several incentives to hire senior workers have also been created on the
employers’ side; for example, the specific (but as yet unused) temporary
contract for seniors and a few more active programmes, including the
very recent ‘Contrat de Génération’ that links the recruitment of a youth
to the maintenance of the employment of an older worker. These
policies are mainly supply oriented.
Over the same period, the increase in seniors’ employment rates has

been quite important for both the fifty-five to fifty-nine and sixty to
sixty-four age groups (Figure 4.6). Although some other factors might
well explain this trend (including a change in the composition of the
labour force aged fifty-five and over according to occupation), and
despite the fact that France remains a country with a low rate of employ-
ment of seniors in comparison to other European countries (the upward
trend was more limited than in Germany), it is clear that the age
composition of the workforce has changed over the past decade. More
precisely, 2006 was a turning point: a steadily increasing trend contrasts
with the standstill during the first part of the 2000s.

This trend has not been affected by the Great Recession. The impact
on productivity is unclear. Productivity is affected if and only if firms
cannot adjust the younger workforce. We intend to estimate the impact
of the share of older workers in Section 4.5 using firm-level data.
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To sum up, although the French labour market and the structure of
employment have undergone important modifications over the last two
decades, their effects on productivity are not for some clear cut. The
consequences of rising education levels are in principle ambiguous.
Because of a composition effect, it should sustain productivity; but
labour-hoarding processes and hiring in anticipation of future or key
activities are operating in favour of educated workers. Since the number
of highly educated employed workers or of highly skilled occupations is
acyclical, the economic cycle is transformed into an apparent product-
ivity cycle: that is, in a time of crisis, we observe a transitory decline in
productivity. Such a phenomenon can account for a significant part (up
to half) of the drop in productivity during the past few years. The rise in
number of new, low productivity self-employed jobs, thanks to the
introduction of the auto-entrepreneur status, has clearly depressed labour
productivity as well. This last development can explain up to one-fifth
of the aggregated productivity slowdown.
A greater number of very short-term temporary jobs and hoarding of

older workers may well alter productivity, as would a saturation of the
effects of organizational innovations or workers’ engagement. Estimat-
ing their impact requires firm-level analyses: in Section 4.5, using a
unique employer survey, we intend to disentangle the various mechan-
isms at work.
However, the composition of the workforce and occupations are not

the sole mechanisms that may affect productivity. In the context of a
financial crisis, exploring the capital side and cost dynamics, including
labour dynamics, is a priori relevant as well.

4.4 French Private Firms are in Good Financial Health
despite Increasing Wages

How can firms cope with flat productivity and a financial crisis at the
same time? A simple solution would be wage adjustments or a reduction
in distributed dividends. Strikingly, wages were increasing in private
firms until recently, and dividends have remained high in comparison
to their levels a decade ago. In fact, firms have benefited from low
interest rates and from massive tax cuts. The adverse consequences
may then have been to magnify the inefficient allocation of capital
and ultimately to hamper productivity; data do not support the exist-
ence of such a mechanism. Yet, if these mechanisms do not participate
directly in the productivity slowdown, they may have enabled firms to
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sustain labour hoarding and recruitment of highly educated workers.
We develop these points in Subsections 4.4.1 to 4.4.3.

4.4.1 Increasing Wages during the Recession

In both the UK and Spain, real wage adjustments were very substantial.
In the UK, their decrease should have led to a lesser increase in
unemployment (see Chapter 5). The contrast with France is striking—
at least for the first years of the recession. In the private sector, gross
nominal wages slowed sharply in conjunction with the crisis: their
growth rate, which had been 3 per cent on average from 2005 to 2008,
was only 1.5 per cent in 2009–10. However, in real terms, the annual
growth in average real wages remained positive throughout the period.
The real growth rate dropped from 1.1 per cent on average before the
crisis to 0.7 per cent afterwards: the slowdown was real, but much more
moderate than for nominal wages, since inflation declined as well.
Askenazy, Bozio, and Garcia-Peñalosa (2013) review several factors

that have played a role in wage dynamics. Since there has been no
significant change in the real national minimum wage (SMIC), this
factor cannot account for wage dynamics. More precisely, the lowest
hourly wages have followed the Harmonized Price Index since 2008. At
the same time, differences in gross wages between the first and the
fourth quintiles accelerated in 2009–10. The result has been increasing
inequality within the bottom half of the wage distribution. Coudin et al.
(2014) confirm this phenomenon over the 2007–12 period. Inequality
between young workers (thus, mainly new entrants to the labour mar-
ket) and workers aged twenty-five and more also widened.
It is noteworthy that employers’ organizations have still accepted to

sign agreements at the branch level to increase the minimumwage.12 At
firm or establishment level, employers have not attempted to adjust
wages either. An employer may not reduce the wage elements of an
employee’s contract without his approval, but firms do have some
significant room for manoeuvre. If an employer has an economic
motive (e.g. contraction in turnover), the employee who refuses a
wage cut may be laid off. Performance-based pay bonuses can be
removed as well as costly overtime. Company-level agreements may
revise benefits conferred by previous agreements if they are not laid
down in the individual’s employment contract. These tools are rarely

12 Recall that most employees in France are covered by branch agreements between
unions and employers’ organizations. They determine a ladder ofminimumwages according
to a scale of occupations and tenure.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Exploring the French Productivity Puzzle

103



used. After a pact reached by three national trade unions and the main
employer organizations, a law was passed in 2013 that provides for the
possibility of temporary wage reduction within the framework of an
agreement for job retention. As of June 2014, only five agreements
had been signed!
Establishment-level figures confirm the prudence of employers.

According to the representative survey REPONSE 2011, an overwhelm-
ingmajority of French establishments with eleven ormore workers have
not frozen or cut wages in response to the crisis; even when adding
establishments that moderate the wage evolution for some categories of
workers, only 40 per cent of the establishments were concerned. Very
few have engaged negotiations to reduce working hours.
Part of wage rigidity may be explained by behavioural factors, as

firms attempt to preserve incentives and a positive workplace mood.
According to the 2011 REPONSE survey, although the financial situ-
ation of a firm was the overwhelming criterion in decisions concerning
wages, the need to maintain a good workplace atmosphere was also
cited as crucial by a majority of establishments. The proportion even
increased between 2005 and 2011. This interpretation is also supported
by the fact that the remuneration distributed by firms via the two main
collective-performance and profit-sharing schemes, intéressement and
participation, while falling in 2009, rose to overcome the pre-recession
level afterwards. However, these tools were not able to overcome the
impact of the drop in stock markets for employees owning shares in
their firms.

4.4.2 French Firms Sustained by Low Interest Rates
and Massive Tax Cuts

In contrast to the UK or Spain, there is no clear credit rationing for
private firms in France, especially for SMEs. According to the records of
the Banque de France, corporate loans to young firms after their creation
and stocks loans to mature firms steadily increased (Figure 4.7 for Small
and Medium Enterprises and Businesses—SMEs and SMBs).
Various factors explain the lack of significant credit rationing in

France. As we have already noted, there was no burst of a commercial
property bubble. Thus, existing firms owning properties had substantial
collateral to guarantee their credits. In addition, contrary to some
Southern European countries, the French public debt remained clearly
sustainable. Indeed, the contraction of French GDP was relatively small.
Current accounts were negative, but at a sustainable level and with a
sustained high rating for French public debt. The reduction of European
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Central Bank (ECB) interest rates translated into a drop in French
interest rates paid on this debt. Since interest rates on private loans
are linked to these, interest rates paid by firms declined mechanically.
According to the ECB lending survey, this decrease benefited both
independent firms and firms belonging to large groups. Both busi-
nesses linked to large groups and independent SMEs currently face
historically low interest rates. This contrasts with the double-digit
rates encountered during the 1992–3 recession. In fact, rising interest
rates in the context of German reunification were one of the main
causes of that recession.
In addition, while the financial crisis hurt French banks, the French

government supported them early on. Most of them have grown stron-
ger than they were before. The first French bank, BNP Paribas, absorbed
European banks. The single significant exception is the bankruptcy of
Dexia, but this did not concern the private sector as the bank, owned by
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France, Belgium, and Luxembourg, mainly provided loans to local
administrations and public hospitals.
Thanks to the ECB’s quantitative easing programme, French banks

were able to flood private firms with liquidity. Moreover, many public-
linked organisms provide financial support to SMEs; they were merged
in 2012 to become the strong Banque Publique d’Investissement.
According to Banque de France surveys, most loan applications submit-
ted by SMEs (more than 75 per cent of the amount initially requested)
were successful.
Firms also benefited from massive tax cuts and specific labour mar-

ket schemes aimed at creating or saving jobs. Some were transitory,
such as the measure permitting small firms to pay zero social contri-
butions on newly hired workers between 2007 and 2012. A recent
evaluation study suggests that the impact of the zero social contribu-
tions scheme in 2009 was positive (+0.08 per cent employment in
small firms), even though this social contribution credit was not con-
ditional on net job creation (Cahuc et al., 2014). However, the scope of
the programme was relatively limited (700 million euros), and contrary
to one of its goals (the measure being targeted at recruits with con-
tracts lasting longer than one month), it did not reduce the number of
recruitments on very short-term labour contracts (less than one
month). The use of short-time compensation (STC) was also encour-
aged by several changes in the rules: the generosity of the allowance
received by the worker was increased, as well as the amount of the
subsidy paid by the State (in January 2009) and the number of hours
covered by this subsidy (in January 2010). In addition, a new device
was introduced in May 2009 making short-time work plans applicable
over the long term. Nevertheless, although the use of STC actually
increased (up to 1.5 per cent of the labour force employed in some
industrial sectors), its efficiency in terms of employment appeared
limited. According to a recent study (Calavrezo and Ettouati, 2014),
establishments using STC schemes between 2009 and 2011 were
characterized by less recruitment, more economic layoffs, more staff
‘separations’ by mutual agreements, and by greater outflow into retire-
ment. Gonthier (2012) explores why the STC were not as widespread
as in Germany. She shows that French firms benefiting from this
scheme shared key characteristics with the German firms that used
them: they belong to the manufacturing sector, employ mainly a
permanent workforce, and are exporters. Since the manufacturing
and exporting sector is far smaller in France, and since most firms
were able to adjust short-term and temporary staff, fewer French
firms had recourse to STC plans.
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Overall, counter-cyclical labour market policies remained limited in
2008–9 and had a transitory impact on employment and firms’ financial
situation. In reality, the most important policies have been structural
tax cuts.
During Sarkozy’s presidency, major taxes—including the business tax

known as the ‘taxe professionnelle’—were revamped, generating a gain of
roughly seven billion euros for French firms. The research tax credit
became the most generous in the OECD, costing six billion euros a
year. For accounting purposes, this tax credit was treated as a subven-
tion, but actually it mainly reduced the labour cost of researchers (by at
least 45 per cent for most firms). During a twenty-four-month period, it
even amounted to 120 per cent of the labour cost for PhD holders
recruited for the first time under an open-ended contract!13

Sarkozy also introduced a ‘work-more-to-earn-more’ policy, which
was conceived before the recession. At the time, important waves of
retiring baby-boomers suggested a decline in unemployment and the
demand for firms to increase working time. A new scheme slashed the
labour cost of overtime and the income taxes paid by workers on this
overtime revenue. Billions of euros were distributed to firms. The wind-
fall effects were huge, but this scheme helped to stabilize the number of
hours worked despite the economic downturn. Thus, if the adjustments
of the workforce were insufficiently elastic, it might have lowered
hourly productivity. This scheme was suppressed by the new majority
in 2012. No resurgence of productivity has been observed since then,
and average working time has remained globally flat. In conclusion, the
‘work-more-to-earn-more’ policy may have simply perturbed the short-
term adjustment of hours worked.
More important was the introduction of a new general tax by the

socialist government of Jean-Marc Ayrault. The CICE (employment and
competitiveness tax credit) was proportional to gross wages (that were
less than two and a half times the minimum wage), weighing about
4 per cent of the global labour bill. This policy resulted in a permanent
transfer from the public budget to firms of about 30 billion euros. The
movement has not come to an end. In 2014, the government of
Emmanuel Valls announced a series of additional, and massive, tax
and social contribution cuts, valued at about 20 billion euros per year.
Low interest rates and tax cuts explain how corporate firms have been

able to deliver dividends despite the economic downturn and the slow

13 More precisely, the tax credit was 30 per cent. However, the basis was four times the
labour cost of a PhD: two times as a bonus for a ‘young PhD’, plus two times for additional
support costs.
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recovery. According to national accounts in base 2005 or base 2010,14

the net dividends of non-financial corporate firms remained larger than
those observed from 1960 to 2001.15

4.4.3 Has the Reallocation of Tangible Capital been Impaired?

The financial health of French firms would seem worthy of inquiry in
the wake of a financial crisis and a recession.What could have been their
impact on productivity? Again, it helps to hoard labour, while dismissals
are costly in the short term. However, other arguments are less clear cut.
While the number of defaulting firms has increased, they remained
fewer than in 1993. This observation is consistent with the lesser cleans-
ing effect of the current recession as compared to previous ones, but it
cannot explain a break in productivity.
Easy access to credit or tax cuts may also be detrimental to productiv-

ity if there is an inefficient allocation of capital because of ‘bad’ firms
being flooded with liquidity. In addition, a high level of uncertainty can
freeze the reallocation across units (or firms) and reduce firms’ respon-
siveness to demand shocks, which ultimately ought to hamper product-
ivity (e.g. Bloom, 2009). These mechanisms come in addition to the
standard frictions in capital mobility (sunk costs, etc.). Consequently,
impaired capital reallocation may explain poor productivity gains, even
if apparent capital deepening and investment are stable. If there is a
significant misallocation, we should observe an increase in the disper-
sion of the economic returns to capital; that is, the ratio of gross oper-
ating profit to gross assets. However, the exploitation of a balanced
panel of French firms does not support the existence of increasing
variance of this ratio (Figure 4.8), contrary to recent findings for the
UK (Barnett et al., 2014).
To sum up, massive tax cuts tend to overcome increasing real wages

during the recession. Rigidities in the capital allocation or the financial
situation of firms can hardly account for the productivity puzzle.

14 There are huge discrepancies for net dividends in recent years between the national
accounts, base 2005 and the national accounts, base 2010. The INSEE has not yet provided a
full explanation of these differences.

15 Using national accounts in base 2005, Askenazy (2013) notes that the ratio of net
dividends/value of assets at current prices has been flat during the past two decades. This
stability is consistent with the argument that firms have been obliged to provide such profit
distributions to shareholders because the value of capital has dramatically increased, as a
result of rising property prices before the crisis.
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4.5 Quantitative Microanalyses: the Relationship between
Labour Force Composition, Workplace and Incentive
Practices, and Productivity

The goal of this section is to explore several competing hypotheses using
establishment-level data. As a result of pension reforms, is the ageing
workforce more of a deterrent to productivity? Is there a labour-
hoarding process for skilled occupations? Does the labour churning of
short-term contracts reduce productivity? Have some high-performance
work practices including employee shareholding become less efficient
for productivity over the recent years?
The core strategy is to estimate productivity functions in 2005 and

in 2011 in order to identify breaks. Some additional estimations
focusing on labour hoarding for skilled occupations have also been
run using 2010–11 data. We present the data in Subsection 4.5.1
and study the various hypotheses step by step in Subsections 4.5.2
and 4.5.3.

0.1

0.11

0.12

0.13

0.14

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

Figure 4.8. Standard deviation of the ratio of gross operating profit/total gross
assets

Source: Authors’ computations. 1578 firms with at least one establishment, surveyed in
REPONSE 2011 (representative survey of French establishments with eleven or more work-
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4.5.1 Databases and the Basic Production Function

In this section, we rely on four datasets that are merged thanks to a
unique identity code, the firm’s Siret-Siren number. The main dataset is
the REPONSE survey. This is a survey of establishments conducted
jointly by the French Ministry of Labour, Direction de l’Animation de la
Recherche, des Études et des Statistiques (DARES) and INSEE. It is similar to
the British Workplace Employment Relations Study (WERS)—see
Chapter 5. Senior managers and workers’ representatives are inter-
viewed, and some workers fill out an anonymous written questionnaire.
Since we focus on human resource practices, only the first part is used
here. Senior managers answer survey questions in face-to-face inter-
views with survey enumerators, a process that takes roughly one hour.
REPONSE is gathered primarily to provide consistent information on
labour relations and on internal organization. We use two waves of this
survey, 2004/5 and 2010/11, which were thus carried out before and
after the 2008 shock. They are separate cross-sectional establishment
surveys, including 3,000 observations in 2005 and 4,000 in 2011. The
sample is a random selection from the exhaustive INSEE establishment
records, excluding agriculture and public sector enterprises, and it is
stratified by establishment size. In 2005, only establishments with
twenty or more workers were surveyed. The sample was extended to
establishments with at least eleven employees for the 2011 wave. Since
we aim to capture changes in the productivity function between
2005 and 2011, we restrict the sample to comparable establishments
with twenty or more employees and retain a one-third subsample of it
as our panel. REPONSE 2010/11 included some specific questions
about adjustments to the economic downturn. We use the question
about employment variations by occupation to identify several types
of adjustments according to occupation, and especially a situation of
skilled-labour hoarding (where employment reductions do not concern
managers and professionals).
The DARES adds to this survey aggregated information from theDADS

(Déclaration Annuelle de Données Sociales), which are exhaustive records
on employment and pay at establishment level.16 In particular, we
know the composition by occupation and gender on 31 December of
the year preceding the survey.

16 More detailed records may be obtained by authorization from the French Statistical
Confidentiality Committee (Le Comité du secret statistique) and accessed via a secure network.
For the sake of replication, we use only data that are not concerned by this authorization
process.
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The DARES also provides a second survey, the DMMO-EMMO, which
records each establishment’s monthly hiring and dismissal of person-
nel. It is noteworthy that the survey is not fully exhaustive, inasmuch as
employers do not necessarily have to report infra-monthly workforce
turnover; that is, very short-term contracts. About two-thirds of the
establishments polled for REPONSE also figure in the DMMO-EMMO
survey.
Data on the accounts of parent firms of the establishments surveyed

are supplied by private commercial databases: DIANE and Risk. They
both record the fiscal data provided by firms to the Greffes des Tribu-
naux de Commerce (commercial courts). Although declaration of such
data is mandatory, enforcement is limited. As a result, some firms prefer
to keep their accounts confidential or simply forget to comply. Since
these data are not conceived for research purposes, they have to be
purged. In particular, we only retain firms that provide accounts on a
full-year basis.
Fiscal data include gross value added, total assets, and the number of

employees. Our main variable of interest is the record of value added per
employee. The capital intensity is captured by the record of total gross
assets per employee. We thus consider productivity per head and not
productivity per hour. Since we have seen that there is no trend in
working time over the past decade in France, this limitation does not
imply a definite bias. An alternative would have been to use the full
DADS, a survey that provides hours worked paid by employers. However,
this choice would have limited replication of our analyses. In addition,
owing to the changing taxation on overtime that occurred in 2007 and
afterwards (see Section 4.2), the hours-based figures may be biased.
Equipped with these data, we can run TFP estimations and calculate

correlates with human resources (HR) practices. Basically, we estimate
for years 2005 and 2011:

Lnðlabour productivityÞ¼ α:ln ðCapital intensityÞ þ λ:Workforce composition

þ ξ:HR�Practicesþ μ:controls þ ε ð1Þ

The controls may include the two-digit industry code, the age of the
establishment in four categories (<five year, five to nine year, ten to
nineteen, twenty or more), the size of the firm (20 to 49; 50 to 249; 250
to 999; 1,000 or more employees), the share of women—which roughly
absorbs the higher propensity to work part time—and the share of low-
skilled andmedium-skilled occupations (according to ISCO classification).
Standard deviations are robust and clustered by two-digit industry code for
the purpose of capturing common shocks affecting the distribution of ε.
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The merging of DIANE and REPONSE 2005 results in a sample of
about 1,600 establishments presenting data on productivity and assets
in 2005. The unification of REPONSE 2011 and Risk surveys produces a
slightly larger sample of 2,000 establishments with at least twenty
workers. However, the number of establishments that are included in
the 2005–11 panel decreases to 530 observations. Compared to the full
REPONSE samples, establishments in the merged datasets belong more
frequently to large and multi-establishment firms. In both cases, about
one-third of the observations are mono-establishment firms. Detailed
definitions of the variables and basic descriptive statistics are in
Appendix 4.A.

4.5.2 Labour Force Composition, Hoarding, and Productivity

As pointed out above, labour force composition has undergone some
major changes that may have impacted productivity trends. In this
subsection, we first provide several analyses focusing on the rise in the
number of senior and qualified workers; then we address the issue of the
development of short-term contracts.
Table 4.5 provides results from the estimation of equation (1) in 2005

and 2011, using two principal independent variables: the share of work-
ers aged fifty-five or more and the share of skilled occupations.
The estimated relation between capital intensity and productivity is

similar in the equations for 2005 and 2011 (equations (1) and (3), (2)
and (4)). The coefficient is close to the standard value of 1/3, which is
consistent with macroeconomic figures including the capital share in
value added.
Actually, the key coefficients are not statistically different in 2011

from the estimates for 2005, both for the whole sample and for mono-
establishment firms. A higher proportion of older workers seemed to be
associated with a slightly significant, lower apparent productivity in
2005, but this potential negative impact vanished in 2011. This result
does not support the hypothesis of a damaging effect on productivity
of the increase in the share of older workers resulting from pension
reforms.
The coefficients of the share of skilled occupations are similar in

2005 and 2011 as well. Nevertheless, while pension reforms are
exogenous, potential skilled-labour hoarding is an establishment/firm
decision. In particular, such labour hoarding ought logically to occur
mainly in establishments with a decreasing workforce. In that case, we
may observe a weaker relation between the share of skilled occupations
and productivity in declining establishments. In the REPONSE survey
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2011, managers are asked if employment had declined in their estab-
lishment during the past three years. Columns 5 and 6 report the
estimations on the two subsamples—establishments with declining
employment and those with non-declining employment, as indicated
by the response of their management. The relation between the share
of skilled occupations and productivity clearly becomes statistically
significant in non-declining establishments. On the contrary, the rela-
tion is no longer significant for declining establishments, but the
magnitude of the coefficient is not altered. This heterogeneity suggests
that some skilled-labour hoarding was probably implemented in cer-
tain workplaces.
The full 2011 REPONSE survey enables us to describe in greater detail

the labour adjustment processes during the recession years in private
establishments with eleven or more workers. Indeed, it includes one
question about trends in labour force categories over the 2008–10
period, distinguishing between professionals and managers, clerks,
and blue-collar workers. On the basis of this question, it appears

Table 4.5. Senior workers or skilled occupations and apparent labour
productivity
Dependent variable: ln (value added per employee)

(1) (2) (3) (4) (5) (6)

2005
2005
Mono 2011

2011
Mono

2011
Declining

2011
Non-declining

Ln(Total assets per
employee)

0.32*** 0.33*** 0.30*** 0.30*** 0.32*** 0.29***

(0.03) (0.04) (0.03) (0.03) (0.06) (0.02)

Share of employees
aged 55+

–0.41* –0.32 –0.24 –0.34 0.08 –0.32

(0.23) (0.34) (0.16) (0.25) (0.20) (0.21)

Share of high-skilled
occupations

0.27* 0.53* 0.26** 0.60** 0.27 0.36***

Ref.= share of
medium-skilled

(0.15) (0.27) (0.11) (0.25) (0.27) (0.11)

Establishment age, % of women, % of low-skilled
Two-digit industry,
firm size

Yes Yes Yes Yes Yes Yes

R² 0.60 0.64 0.62 0.60 0.67 0.65
N 1,591 565 1,938 740 595 1,341

Interpretation: Establishments with twenty or more workers in the private non-agricultural sector.
Columns 2 and 4 are estimates for mono-establishment firms; column 5 for establishments with declining
employment in the past three years, column 6 for those with non-declining employment, both according
to the interviews with managers. Robust standard errors are clustered by two-digit industry code.
*** significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 per cent
level.
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possible to know whether employment decreases have affected some
categories more than others and to identify potential skilled-labour
hoarding. Adjustment processes may then be related to various char-
acteristics of the firms, including elements of information about their
strategies.
The main descriptive results are the following: among establish-

ments where total employment has been reduced, the share of firms
cutting the number of blue-collar workers (50 per cent) or clerks (62 per
cent) is higher than the share of those reducing the number of man-
agers and professionals (35 per cent). This result is consistent with the
macro-figures on education (see Subsection 4.5.1). If we aggregate
lower-skilled occupations (blue-collar workers and clerks), the majority
of establishments reduced low-skilled occupations; whereas, the num-
ber of professionals and managers remained unchanged or even rose.
In 9 per cent of the establishments, professionals and managers were
the sole occupations affected by employment cuts; in addition, in 29
per cent of the observations, both categories were affected. Thus,
according to this variable, a skilled-labour hoarding process took
place in half of the establishments in which employment declined
between 2008 and 2010.
Looking at the profiles of these workplaces, such skilled-labour hoard-

ing behaviour is more frequent in industries that regularly claim to face
some skilled-labour shortages: manufacturing and information and
communication activities. As far as firm strategy is concerned, the pro-
portion of skilled-labour hoarding appears to be higher in three types of
establishments. First, in establishments positioning themselves in the
competition by their prices, their innovations, the quality of their prod-
ucts, and the diversity of their supply; second, in workplaces that do not
declare they set a direct profitability goal; and third, in establishments
that aim at reducing costs.
To account for the factors correlated with this skilled-labour hoarding,

we run a nested logistic regression (see Table 4.B2 in Appendix 4.B). We
define the probability of being a hoarder of skilled labour asmaintaining
or increasing the number of managers and professionals while total
employment dropped. The nested logit incorporates at a first level the
choice between making employment adjustments or not, and at the
second level the choice between having a hoarding behaviour towards
skilled labour or not. At the first level, explanatory variables include the
evolution of activity, sectors at a two-digit level, size and age of the
workplace, as well as variables of workforce structure (percentage of
women and of seniors). At the second level, we introduce some infor-
mation about firms’ strategic goals, as well as work practices indicators
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(high-performance and high-involvement work practices,17 including
employee shareholding, decentralized worker-voice groups, quality
management, autonomous work teams, job rotation).
Estimation results confirm the specific profile of firmsmaintaining their

skilled labour force and reducing employment of other occupational cat-
egories: controlling for the probability of proceeding to a workforce reduc-
tion, skilled labour hoarding is positively related to the fact of considering
innovation as the main objective of the firm’s strategy with regard to
competitors; whereas no correlation arises for other strategies, including
product diversity. In terms of work practices, job rotation appears signifi-
cantly (and positively) related to skilled-labour hoarding, while employee
shareholding does not (see Section 4.5.3 for other interpretations).
To conclude, our evidence does not suggest a break in productivity

caused by the increasing proportion of older workers in firms since
2006. There is no clear support for the hypothesis of changed behaviour
concerning skilled occupations before and after the crisis, although
these occupations have been preserved in a majority of establishments
experiencing some decline in employment. All in all, these findings are
consistent with a practice of hoarding high-skilled labour, along with a
continuous expansion of the highly educated in employment.
Another major change in the labour market concerns the effect of

more widespread very short-term contracts on productivity and profits.
Recall that we have two competing mechanisms: firms use these con-
tracts to adjust the workforce and thus to improve productivity; firms
develop these jobs despite their low productivity because they are less
costly—they require no training cost, no tenure bonuses, and lower
related social contributions. In the first case, productivity at firm level
should be boosted; in the second case, productivity would be depressed
in the search for improved profits.
Unfortunately, firms do not necessarily declare all their very short-

term contracts in the DMMO-EMMO survey. Consequently, these data
only support a crude exploration of the impact of job precariousness on
productivity and profits. Table 4.6 reports estimations including the
ratio of half the sum of the creations and destructions of jobs under
short-term contracts over the total reference workforce in the DMMO-
EMMO survey. In our samples, the churning rate was on average 0.20
in 2004 and 0.25 in 2010; this increase was much lower than figures
from social security records. In both years, about 10 per cent of estab-
lishments recorded a high churning rate (the ninth decile was 0.55 in

17 See Section 4.3 above.
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2004 and 0.57 in 2010), while the median value was 0.05 in both years.
When industry dummies are included, there is no relation between this
ratio in 2004 (or in 2010) and productivity in 2005 (or in 2011). However,
the increased use of CDDs was concentrated in activities that directly
benefited from the decisions of the Court of Cassation (see Section 4.3).
Therefore, most of the potential impact was industry-specific and should
be captured by industry dummies. Columns 3 and 4 of Table 4.6 provide
estimations without these dummies: while higher churning of CDDs was
associated with higher productivity in 2005, this relation vanished in
2011. For an establishment with a churning rate in the ninth decile, the
magnitude of the apparent loss in productivity was roughly 4 per cent.
By contrast, the profits after tax seem to have been positively correlated

with the churning rate in 2011, whereas we find no correlation in 2005.
These findings are consistent with the second mechanism: the changing
nature of CDDs hampers productivity in some activities but boosts profits.

4.5.3 Work Practices and Productivity

An extensive literature, both in management science and economics,
stresses the role of ‘high-involvement’ and ‘high-performance’ work-
place practices in business performance. High-performance practices
seek to improve the flexibility and the quality of the production process
in conjunction with ICT. High-involvement practices such as employee

Table 4.6. Instability of short-term contracts (DMMO-EMMO), productivity,
and profits

Labour productivity Profit after tax

(1) (2) (3) (4) (5) (6) (7) (8)
2005 2005 2011 2011 2005 2005 2011 2011

Short-term
contract churning
rate

0.04 0.07*** 0.00 0.00 0.01 0.01 0.03** 0.03**

(0.03) (0.02) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01)
Two-digit

industry
Yes No Yes No Yes No Yes No

Other controls Yes Yes Yes Yes Yes Yes Yes Yes
R² 0.61 0.52 0.66 0.59 0.10 0.02 0.18 0.04
N 1,152 1,152 1,457 1,457 1,152 1,152 1,457 1,457

Interpretation: Controls are capital intensity, share of workers aged >fifty-five, establishment age, percent-
age of women, percentage of low-skilled, percentage of high-skilled, and firm size category. Profit rate is
the ratio of after-tax profits to gross value added (if positive). Establishments with >twenty workers in the
private non-agricultural sector. Columns 1, 3, 5, 7, standard errors clustered by two-digit industry;
columns 2, 4, 6, 8, robust standard errors.
*** significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 per cent level.
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shareholding, profit sharing, or labour-management information sharing
seek to enhance employees’ motivation, engagement, and loyalty. If the
spread of these practices is well documented, for example in France
during the 1990s (Coutrot, 2000), their actual impact on productivity is
still an unsettled issue (for a review, see Bloom and Van Reenen, 2010).
The main concern is the potential reverse causality and unobserved
heterogeneity in empirical estimations. The aim of this subsection is
not to resolve these caveats but rather to see if, with the same estimation
procedure, we can observe breaks in the relations between work practices
and labour productivity, before and after the Great Recession, that may
have contributed to the slowdown in productivity.
The waves of REPONSE are the only French employer surveys provid-

ing information on workplace practices before and after the shock of
2008. Managers were questioned on a large variety of practices. We
select here some of the key practices that are retained in numerous
studies.18 In contrast to recent research, we did not aggregate the differ-
ent practices into a single index.
More specifically, two high-involvement dimensions are used.19

Employee shareholding is reported by managers interviewed in about
one-third of the establishments in our samples. In most firms, managers
are the main subscribers to shareholding schemes, but in some firms—
even among large multinationals (Société Générale, Auchan, etc.)—a
large proportion of (permanent) workers hold shares. In addition,
employees are the main, and even sole, shareholders of certain firms,
for example cooperatives. The second dimension is the organized
employee-voice groups in the workplace. We built a variable adding
the implementation of regular workplace meetings and of employee-
voice groups in working conditions and workplace organization. This
variable is then normalized to one (thus taking on the values 0.5 or 1).
Three dimensions of high-performance practices are studied. Quality

management is captured by adding managers’ declarations about qual-
ity circles and total quality management (the variable is normalized).
Managers are asked about job rotation and the existence of autonomous
work teams as well.
All these variables are included in the estimates of the production

function (1) for both 2005 and 2011. The results are presented in
Table 4.7 for 2005 and inTable 4.8 for 2011.Weuse various specifications.

18 See Posthuma et al. (2013) for a comprehensive taxonomy of high-performance work
practices.

19 Since profit-sharing schemes (participation) are mandatory in firms with over fifty
employees, we do not consider this practice here.
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Inboth tables, column1 isbasedon the largest sample; controls are similar
to those described in Table 4.5. Estimates on mono-establishment obser-
vations are given in column 2. Column 3 provides the results of the
regression for an alternative subsample: the establishments present in
the REPONSE 2011, which by definition are those having survived the
first years of the Great Recession and thus may have unobserved

Table 4.7. Workplace practices and productivity in 2005

(1) (2) (3) (4) (5)

Mono-establishment
firms

Panel
05/11

Panel
99/05

Ln(Assets per
employee)

0.312*** 0.333*** 0.333*** 0.287*** 0.440***

(0.030) (0.038) (0.038) (0.051) (0.155)

Organized
empl. voice

0.124*** 0.106** 0.123*** 0.074*** 0.130**

(0.032) (0.042) (0.052) (0.023) (0.060)

Empl.
shareholding

0.074* 0.039 0.097*** 0.057* 0.015

(0.040) (0.033) (0.034) (0.033) (0.041)

Quality
management

–0.010 –0.058 –0.026 0.006

(0.044) (0.058) (0.096) (0.042)

Autonomous
team

–0.030 0.035 0.003 –0.016

(0.027) (0.040) (0.054) (0.026)

Job rotation 0.002 –0.008 0.007 0.019
(0.022) (0.035) (0.038) (0.021)

Organized employee voice in 1999 0.009
(0.039)

Employee shareholding in 1999 0.005
(0.043)

Ln (Productivity per employee in 1999) 0.679*** 0.848***
(0.041) (0.070)

Ln (Assets per employee in 1999) –0.183*** –0.358***
(0.041) (0.131)

Two-digit
industry

Yes Yes Yes Yes Yes

Other controls Yes Yes Yes Yes No

N 1,469 531 446 1,203 463
R² 0.60 0.65 0.68 0.72 0.72

Interpretation: Controls are capital intensity, share of employees aged >fifty-five, establishment age,
percentage of women, percentage of low-skilled, percentage of high-skilled workers and firm size
category. Establishments with twenty or more workers in the private non-agricultural sector. Robust
standard errors clustered by two-digit industry code.
***significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 per cent level.
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characteristics that led to sustainable performance. In Table 4.7, column 4
presents the estimationon the large subsampleoffirms that areonaverage
older and for which accounting data in 1999 are also available in our
database; we control both by the labour productivity in 1999 and by the
capital intensity in 1999, in order to capture a part of the heterogeneity in
the information and also to reveal potential reverse causality in the

Table 4.8. Workplace practices and productivity in 2011

(1) (2) (3) (4) (5)

Mono-estab. Panel 05/11 Relative productivity

Ln (Assets/
employee)

0.302*** 0.284*** 0.361*** 0.340***

(0.028) (0.028) (0.044) (0.056)

Organized
employee
voice

0.004 0.004 �0.003 �0.022 (+) ns

(0.026) (0.040) (0.025) (0.025)

Empl.
shareholding

�0.033 0.038 �0.040 �0.009 (�) ns

(0.023) (0.028) (0.026) (0.049)

Quality
management

�0.020 0.000 0.006 (+) ns

(0.011) (0.038) (0.024)

Autonomous
team

�0.041** �0.077*** 0.000 (+) ns

(0.020) (0.028) (0.000)

Job rotation �0.010 �0.043 0.008 (–) ns
(0.019) (0.041) (0.017)

Organized employee voice in 2005 0.004
(0.029)

Employee shareholding in 2005 0.080
(0.055)

Ln (Productivity per employee in 2005) 0.550***
(0.059)

Ln (Assets per employee in 2005) �0.264***
(0.047)

Two-digit
industry

Yes Yes Yes Yes Yes

Other controls Yes Yes Yes No Yes
N 1,857 717 1,426 530 2,569
R² 0.63 0.61 0.71 0.60 0.03

Interpretation: Controls are capital intensity, share of employees >fifty-five, establishment age, percentage
of women, percentage of low-skilled workers, percentage of high-skilled workers, and firm size category
(except column 5, establishment size). Establishments with twenty or more workers in the private non-
agricultural sector. Column 5, ordered logit on relative productivity indicated by the manager, and
pseudo-R². Robust standard errors clustered by two-digit industry codes.
***significant at the 1 per cent level; ** significant at the 5 per cent level; * significant at the 10 per cent level.
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implementation of work practices. Column 5 concerns the panel of firms
for the period 1999–2005.
None of the models shows a significant positive correlation between

productivity and high-performance practices. We do not report here the
similar results of regressions run with a regressor that is an aggregate
index of these practices, in application of the idea of bundling practices.
Given the methodological limitations stressed above, we do not con-
clude that these practices are inefficient, but rather that our data and
approach do not capture an effect of such practices on productivity.20

On the contrary, in estimations run on the three cross-sectional sub-
samples, an organized employee voice is associated with significantly
higher labour productivity. The magnitude of the coefficient is large:
one standard deviation implies about a 3 per cent gain in productivity.
Results are less robust for employee shareholding, but again the magni-
tude of the estimated coefficient is significant. The statistical weakness
in mono-establishment firms may be linked to the fact that only one-
fifth of the managers interviewed reported employee shareholding,
while one-third of the managers of multi-establishment firms did.
Including the productivity level and the capital intensity in 1999

among the regressors confirms the qualitative results; however, the
estimated coefficients for both employee shareholding and employee
voice management are reduced by about one-third. Note that the nega-
tive correlation between capital intensity in 1999 and productivity in
2005—with the knowledge of the capital intensity in 2005—is consist-
ent with declining efficiency of ageing capital. Since we use the loga-
rithm of productivity, a coefficient lower than 1 for past productivity is
consistent with the beta-convergence of productivity (e.g. on French
firms, see Chevalier, Lecat, and Oulton, 2012).
The panel of establishments surveyed in 1999 and 2005 enables us to

go one step further by adding the presence in 1999 of employee voice
management and employee shareholding as controls for unobserved
heterogeneity and potential endogeneity between practices and better
performance. Column (5) may be read as a first difference between 1999
and 2005 as well. On this smaller subsample, the potential impact of
employee shareholding vanishes, but the impact estimates for employee
voice management are even larger.
We also experimented with instrumental variables to correct for

endogeneity. We instrumented a high-involvement practice by the

20 For example, assuming that the spread of innovative practices is mature; then, the
choice to implement a practice or not is optimal, and the econometric model cannot catch
an ‘effect’ of the practices.
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weighted mean average of the practice in other establishments of
the full REPONSE sample operating in the same two-digit industry; the
weights are the same as the ones indicated by the DARES so as to make
the survey representative of French establishments according to size and
activity. Both instruments are highly correlated with the seminal vari-
ables. However, when controls are included in the estimation, standard
tests do not reject,21 and by far, the hypothesis that each of our two
high-involvement practices is exogenous. Therefore, we retain OLS
estimators, which should be more efficient.
Overall, our findings point to the positive impact of high-

involvement practices on labour productivity in 2005. Note that if we
follow the literature focusing on the intensity of the use of innovative
practices, the aggregated index summing our five practices is strongly
correlated with higher productivity in 2005.
Similar exercises are then run on the data from the 2011 REPONSE

survey. Table 4.8 reports the results of the estimations of the production
function in 2011. As in 2005, the job rotation and quality management
variables are not significantly correlated with higher productivity; the
autonomous work team variable is negatively correlated with productiv-
ity, but this relation vanishes when we control for the past productivity.
Unlike 2005, in 2011, regardless of the specification, high-involvement

practices—employee shareholding, organized employee voice—are
no longer associated with enhanced productivity. The estimated coeffi-
cients are close to zero, and even negative on some samples. On the
largest samples (column 1, Tables 4.7 and 4.8), coefficients associated
respectively with organized employee voice and employee shareholding
are statistically different between 2005 and 2011 at the 5 per cent and 10
per cent levels. They are still different just above the 10 per cent threshold
when past productivity is included (column 3).
In addition to accounting data provided by Risk, in the REPONSE

2011 survey, managers were questioned about the relative productivity
performance of their establishments. They had to scale their response
from much lower than their competitors to much higher (i.e. according
to five levels). This qualitative variable is strongly correlated with
the productivity measure derived from accounting information, even
within two-digit industry categories. This variable is available for most
of the establishments surveyed, and thus for a larger and rather

21 p > 25 per cent for organized employee voice and p > 50 per cent for employee share-
holding, according to Durbin, Wu-Hausman tests under the assumption of independent and
identically distributed errors, Woolbridge’s robust score test, and the regression-based test
when clustering.
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representative sample of the French establishments. Estimations using
this relative productivity measure as a dependent variable are presented
in column 5. An ordered logit confirms no significant correlation
between high-performance or high-involvement practices and this
productivity scale.
These contrasting results suggest a break in the relationship between

high-involvement practices after the 2008 shock. If we consider
employee voice management alone, the potential loss of productivity
can be up to 10 per cent for establishments implementing both
employee-voice groups and regular workplace meetings, and 5 per cent
for an average establishment in our sample. These micro-estimates
should be translated into macro-figures with caution: the dispersion of
estimated coefficients is large; our non-representative sample includes
only establishments with twenty or more workers, for which the high-
involvement practices may be more volatile; about 40 per cent of the
French private workforce belongs to smaller establishments.
Our findings are consistent with a reduction in the engagement of

workers. However, the findings may also be interpreted as the result of a
labour-hoarding process: firms may be reluctant to fire their own share-
holders; they may retain their workforce—especially with specific
human capital—and try to preserve the workers’ long-term commit-
ment. The study of relationships between work practices and skilled
labour hoarding, however, does not support this last interpretation.
When high-involvement practices are included in our nested logit (see
Appendix 4.B and Subsection 4.5.2 above), they do not seem to boost
the hoarding of managers and professionals.22

Whatever the interpretation, the loss of associated productivity asso-
ciated with lower efficiency of some of the work practices including
employee shareholding is probably a reversible consequence of the
economic downturn and uncertainty about potential recovery.

4.6 What Can We Expect for the Future?

Since 2008, the cumulative productivity slowdown in France is huge.
Compared to the dynamics observed in the first part of the 2000s or to
the trend following the recession in the early 1990s, the loss of hourly
productivity ranges between 5 per cent up to 8 per cent. It is even larger

22 Employee shareholding is even negatively related with skilled labour hoarding, sug-
gesting that a higher participation of workers wouldmore likely favour a more homogeneous
adjustment of the workforce when employment cutbacks are implemented.
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in the market economy (7 to 10 per cent), whereas employment reduc-
tions in the public sector workforce sustained labour productivity.
Straightforward hypotheses such as industry composition effects due to

the recession and more sophisticated explanations, such as impaired
reallocation of capital or slowing organizational changes, are not relevant
to theproductivity puzzle, or evenadd to it.However this chapter describes
salient mechanisms capable of disentangling the puzzle to a great extent.
The France of 2016 is fundamentally different from the France of the

1990s. On the one hand, the education level of the workforce has risen
and is still improving, thanks to the increasing spread of tertiary educa-
tion. On the other hand, or rather complementarily, firms have imple-
mented new workplace organizations. Our macroanalysis, and our
micro-estimations using different waves of surveys of French establish-
ments, suggest that these changes may significantly alter the product-
ivity trend when a recession arises. High-skilled/educated employment
is not sensitive to the business cycle. The lack of adjustments translates
into an apparent pro-cyclical productivity phenomenon that can
explain up to half of the productivity slowdown since 2008.
Two recent ‘reforms’ of the labour market increased low-productive

jobs, partially in substitution for more-productive employment. The
most important was the introduction of a new status for the self-
employed, the auto-entrepreneur (unincorporated ‘freelance entrepre-
neur’), and the second was the development of very-short salaried
employment. The two measures may account for roughly two percent-
age points in decreased aggregated productivity; that is, one-quarter of
cumulative productivity losses. This lost productivity is likely to be
permanent if the incentives and regulations favouring these low-
productive jobs are not removed.
In addition, organizations based on workers’ involvement and com-

mitment seem to have become less prone to improve productivity in
recent years. Their entangled impact on labour productivity may
account for a two to five percentage points decline over the recent
period. We may expect the losses in apparent productivity working
through these two mechanisms to be transitory.
Based on this diagnosis, economic recovery in France is likely to lead to a

revival in productivity. In correlation, an economic upturn would most
likely be followed by a delayed decline in unemployment. The fact that the
French economy accelerated in 2015withno sign of significant jobmarket
improvements is in line with this scenario. However, the continuing sub-
stitution of ‘typical’ jobs by low-productive employmentmaywell prevent
the realization of this scenario. A dark scenario would be a long-lasting
stagnation in Europe that may push firms to de-hoard skilled labour.
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Appendix 4.A: Definitions and descriptive statistics

This appendix gives definitions of non-straightforward variables and basic statis-
tics for the main variables used in Section 4.5.

Variables from REPONSE (manager questionnaire)

Employee shareholding takes the value one if employees

— in 2004/5 are the main or the second main category of shareholders
(Q. 0.8a); or own a part of the capital of the firm (Q 6.17a)

— in 2010/11 are the main category of shareholders (Q. 0.9b); or own a part of
the capital of the firm (Q 6.16)

Organized voice equals the mean of regular workplace meetings (Q. 3.3.2 in
2004/5; 3.2.2 in 2010/11) and of voice group onworking conditions andworkplace
organization (groupe d’expression directe Q. 3.3.3 in 2005; 3.2.3 in 2011)

Quality management is the mean of the dummies for total quality manage-
ment (Q. 5.13a in 2004/5; 5.9f in 2010/11) and for quality circles (Q. 3.3.1 in
2004/5; 3.2.1 in 2010/11).

Table 4.A1. Descriptive statistics for selected variables, column 1, Tables 4.6
and 4.7

2005 (N=1469) 2011 (N=1857)

Mean Std dev. Mean Std dev.

Ln (productivity per employee) 10.92 0.64 10.99 0.58
Ln (gross asset per employee) 11.65 1.18 11.97 1.12
Share of 55– 0.08 0.07 0.10 0.08
Share of high-skilled occup. 0.16 0.20 0.16 0.21
Organized voice 0.56 0.31 0.57 0.31
Employee shareholding 0.31 0.46 0.31 0.46
Quality management 0.62 0.39 0.59 0.40
Autonomous work group 0.48 0.50 0.57 0.49
job rotation 0.48 0.50 0.44 0.50
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Variables from DADS

Occupations are classified according to the INSEE-PCS 2003 for both waves. High-
skilled occupations are artisans and firm directors, managers, and professionals in
the establishment. Medium-skilled are ‘intermediary’ occupations: technicians
and associated professionals. Low-skilled occupations include clerical support
workers, services and sales workers, and blue-collar workers.

Appendix 4.B: Labour hoarding

Table 4.B1. Evolution of production and employment during the past three
years in private establishments with twenty or more workers. In per cent

2005 2011

Very increasing 11.9 9.6
Production Increasing 44.8 33.4

Stable 28.9 33.5
Decreasing 12.0 19.5

Very decreasing 2.4 4.0
Employment Increasing 43.6 40.7

Stable 40.0 40.3
Decreasing 16.4 19.0

Employment/Production Very increasing Increasing Stable Decreasing Very decreasing

Increasing 2005 78 58 23 11 7
2011 85 60 27 16 9

Decreasing 2005 5 8 16 50 75
2011 4 8 12 46 73

Source: Authors’ calculus using REPONSE 2005 and 2011. Data are weighted to be representative of
establishments with twenty or more workers in the private non-agricultural sector

Table 4.B2. Skilled labour hoarding and workplace strategy in 2011

Coefficients
(standard errors) Nested logit model

Nested logit structure
First level No workforce

reduction
Workforce reduction

Second level � High-skilled labour
hoarding

No high-skilled
labour hoarding

Workplace strategy Reference category
Innovation as main

objective
2.99** (1.31) �3.42* (1.79)

Product diversity as
main objective

1.48 (1.51) �0.96 (1.75)

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

126



References

ACOSS (2011), ‘Les déclarations d’embauche entre 2000 et 2010: Une évolution
marquée par la progression des CDD de moins d’un mois’, Acoss Stat n� 143.

Aghion, P., Askenazy, P., Berman, N., Cette, G., and Eymard, L. (2012), ‘Credit
Constraints and the Cyclicality of R&D Investment: Evidence from France’, The
Journal of the European Economic Association, 10 (5), 1001–24.

Algava E., Davie, E., Loquet, J., and Vinck, L. (2014), ‘Conditions de travail. Reprise
de l’intensification du travail chez les salariés’, Dares Analyses, No. 2014–049.

Arrondel L. and Masson, A. (2011), L’épargnant dans un monde en crise: ce qui a
changé, Collection du Cepremap (Paris: Editions rue d’Ulm).

Askenazy, P. (2013), ‘Capital Prices and Eurozone Competitiveness Differentials’,
IZA Discussion Paper 7912.

Askenazy P., Bozio, A., and Garcia-Penalosa, C. (2013), Wages Dynamics in Times
of Crisis, CAE note 5, <http://www.cae-eco.fr/IMG/pdf/cae-note005-en.pdf>.

Askenazy P., Erhel, C., and Chevalier, M. (2015), ‘Okun’s Laws differentiated by
Education’, DocWeb Cepremap 1514.

Barnett A., Broadbent, B., Chiu, A., Franklin J., and Miller, H. (2014), ‘Impaired
Capital Reallocation and Productivity ’, National Institute Economic Review, 228.

High-involvement
indicators
Employees
shareholding

�1.64 (1.08) 2.40*** (0.87)

Decentralized voice 0.48 (0.83) –0.82 (0.81)

High-performance
practices
Quality 1.11 (1.13) –0.94 (1.25)
Autonomous work
team

–0.71 (0.83) 0.70 (0.84)

Job rotation 1.65** (0.74) –1.15 (0.73)

Controls and model
characteristics
Two-digit industry

control
Yes

Other controls Share of employees aged >fifty-five, workplace age, percentage of
women, workplace size, economic activity

N 3,140
Industry clustered

standard error
Yes

Note: Workplaces of twenty or more workers in the private non-agricultural sector. Significance levels:
* 10 per cent, ** 5 per cent, *** 1 per cent. Lines in bold refer to coefficients significantly different from one
another at a 5 per cent significance level. Lines in italic refer to coefficients significantly different from one
another at a 10 per cent significance level.
Reading: Having innovation as main objective is statistically associated with a higher probability of
proceeding to high-skilled labour hoarding, controlling for the probability of introducing a global
workforce reduction policy.

Source: Authors’ estimations REPONSE 2010/2011

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Exploring the French Productivity Puzzle

127

http://www.cae-eco.fr/IMG/pdf/cae-note005-en.pdf


Barret, C., Ryk, F., and Volle, N. (2014), ‘Enquête 2013 auprès de la Génération
2010 – Face à la crise, le fossé se creuse entreniveauxde diplôme’,Bref CEREQ, 319.

Bloom,N. (2009), ‘The Impact of Uncertainty Shocks,’ Econometrica, 77 (3), 623–85.
Bloom, N. and Van Reenen, J., (2010), ‘Human Resource Management and Prod-

uctivity’, in D. Card and O. Ashenfelter (eds), Handbook of Labour Economics,
Vol. 4B, Chapter 19 (Amsterdam: Elsevier), 1697–1767.

Cahuc, P., Carcillo, S., and Le Barbanchon, T. (2014), ‘Do Hiring Credits Work in
Recessions? Evidence from France’, Working Paper, 19 February.

Calavrezo, O. and Ettouati, S. (2014), ‘Mouvements de main-d’œuvre et recours
au chômage partiel entre 2009 et 2011’, DARES Analyses, 008.

Caroli, E. and Gautié, J. (eds), (2008), Low-WageWork in France (New York: Russell
Sage Foundation).

Chevalier, M. (2014), ‘Construction of several job-related indicators in the LFS
using ISCO (2002–2010),’ mimeo, March 2014.

Chevalier, Paul-Antoine, Lecat, Rémy, and Oulton, Nicholas (2012), ‘Conver-
gence of Firm-Level Productivity, Globalisation and Information Technology:
Evidence from France,’ Economics Letters, 116 (2), 244–6.

COE (Conseil d’Orientation de l’Emploi) (2014), L’évolution des formes d’emploi,
report, April.

Corrado, C., Haskel, J., Jona-Lasinio, C., and Lommi,M. (2012), ‘Intangible Capital
and Growth in Advanced Economies: Measurement Methods and Comparative
Results’, Working Paper, June, available at <http://www.intan-invest.net>.

Coudin, Élise, Marc, Bertrand, Pora, Pierre, and Wilner, Lionel (2014), ‘La baisse
des inégalités de revenu salarial marque une pause pendant la crise’, in Portrait
Social de la France 2014 (Paris: INSEE).

Coutrot, T (2000), ‘Innovations et gestion de l’emploi’, Premières SynthèsesDARES,
12.01.

Davies, R. B., Martin, J., Parenti, M., and Toubal, F. (2014), ‘Knocking on Tax
Haven’s Door: Multinational Firms and Transfer Pricing’, CEPII Working Paper
No. 2014-21.

Gonthier, P. (2012), ‘Why Was Short-Time Work Unattractive During the Crisis
in France?’, ILRE Berkeley Working Paper No. 130-12.

INSEE (2014), Emploi et salaires (Paris: INSEE Références).
Moreno-Galbis, Eva and Sopraseuth, Thepthida (2014), ‘Job Polarization in Aging

Economies’, Labour Economics, 27 (C), 44–55.
Nayman, L., Mairesse, J., Le Laidier, S., and Delbecque, V. (2011), ‘L’évaluation
des investissements incorporels en France: Méthodes et premiers résultats’,
Économie et Statistique, 450, 3–27.

OECD (2014), Employment Outlook 2014 (Paris: OECD).
Posthuma, R. A., Campion, M. C., Masimova, M., and Campion, M. A. (2013),

‘A High Performance Work Practices Taxonomy Integrating the Literature and
Directing Future Research’, Journal of Management, 39, 1184–220.

Vicard, V. (2014), ‘Transfer Pricing of Multinational Companies, Aggregate Trade
and Investment Income’, mimeo, Banque de France.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

128

http://www.intan-invest.net


5

The UK’s Productivity Puzzle

Alex Bryson and John Forth

5.1 Introduction

In June 2008 the United Kingdom (UK) was hit by the biggest reces-
sionary shock in living memory. The shock, which has subsequently
come to be known as the Great Recession, was felt across most devel-
oped economies in the world and many in the developing world. Its
origins lay in a global banking crisis, linked to exposures to bad mort-
gage debts in the United States (US). The era of sustained economic
growth enjoyed in the UK for nearly two decades was reversed almost
overnight. Stock market crashes throughout the world were precipi-
tated by investor uncertainty, firms suffered from sudden credit tight-
ening, and demand for goods and services started falling. Whilst many
of these immediate responses to the banking crisis were common
across the world, each country faced specific difficulties owing to dif-
ferences in the nature of their economies and institutions and the
position they were in when the crisis hit. The UK economy has per-
formed particularly poorly in the intervening six to seven years. In
2014, output per hour remained 0.4 percentage points below the
level seen in the pre-recession year of 2007 (Figure 5.1). This meant
that labour productivity in the UK was fifteen to sixteen percentage
points below the counterfactual level had productivity grown at its
average rate before the recession; this compares with a productivity
gap of around six percentage points for the rest of the G7 (Office for
National Statistics, 2015b).1

1 Even if one shares the concerns of other commentators (Riley, Rosazza-Bondibene, and
Young, 2014b; Pessoa and Van Reenen, 2014) that a linear extrapolation of the productivity
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The fact that output per hour remained below its pre-recession peak so
long after the onset of recession is quite remarkable. In purely account-
ing terms, the decline in productivity growth can be traced to two rather
surprising trends. The first is the period of low output growth which, as
Figure 5.2 shows, is unprecedented.2 It was only in 2013 Q3 that output
returned to the previous peak seen in 2008 Q1, although comparatively
strong growth in subsequent quarters left UK gross domestic product
(GDP) 3.5 per cent larger by the end of 2014 (Office for National
Statistics, 2015c).
Second, the UK has been a victim of one particular success, namely

the muted labour market response to the recession. Although employ-
ment fell in the quarters after the recession, the decline was nothing like
that experienced in the recessions of the 1980s and 1990s (Figure 5.3),
and it was considerably smaller than the decline in GDP. Furthermore,
employment recovered more quickly, exceeding its pre-recession level
in 2012 Q3 (a full year before the recovery in output).
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Figure 5.1. Labour productivity growth in the UK, 1971–2014

Source: ONS (2015a: Table 1)

growth that occurred prior to recession does not offer a reasonable counterfactual against
which to judge the impact of the recession, it is nevertheless a useful starting point against
which to make international comparisons.

2 Indeed, the pace of recovery has even been slower than that following the depressions of
the 1920s and 1930s.
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Source: Authors‘ calculations from NIESR (2015)
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Poor GDP growth and sustained employment levels thus combined to
push down output per worker. The fall in output per hour was not as
substantial in the period immediately after recession, since a growth in
part-time working meant that hours per worker fell more steeply than
employment; but there has been no overall progress on either measure
of productivity since 2007 (Figure 5.1). In this sense the UK stands in
contrast with the US where output per worker and output per hour have
both risen steadily over the past six to seven years and now stand
around seven percentage points above the level seen at the end of
2007 (Office for National Statistics, 2015b).
Simply pointing to the trends in the numerator and denominator is

only a starting point in seeking to understand what has become
known as the UK’s ‘productivity puzzle’. There are really two puzzles.
First, why has economic growth taken quite so long to recover in the
UK? And second, why has the labour market responded so differently
to recession this time when compared with earlier recessions? These
are the questions addressed in this chapter. Throughout our discus-
sion, we focus primarily on the trends in output per worker or output
per hour worked. However, we also consider trends in total factor
productivity (TFP), since changes in TFP emerge as a key component
of the overall story.
The remainder of this chapter comprises three sections. Section 5.2

reviews the extensive literature on the UK’s productivity ‘puzzle’, exam-
ining some of the main culprits or suspects that may explain recent
trends. Section 5.3 contributes to the empirical literature by testing
some hypotheses in new ways, in order to shed further light on patterns
of productivity growth among British workplaces over the period
2004–11.3 Section 5.3 looks to the future, and comments on the pros-
pects for UK productivity growth over the next decade or so.

5.2 The Usual Suspects in the UK’s Productivity Puzzle

In this section we consider some of the key arguments that have been
put forward for the two factors behind the UK’s productivity puzzle,

3 The data used to perform this analysis are theWorkplace Employment Relations Surveys
for 2004 and 2011 (WERS) which are nationally representative of British workplaces with five
or more employees (Department for Business Innovation and Skills, Advisory, Conciliation
and Arbitration Service, and National Institute of Economic and Social Research, 2015). The
survey does not cover Northern Ireland, which is why we talk of Britain, not the UK, when
we refer to its findings.
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namely the slow rate of GDP recovery and the muted employment
response to low growth.

5.2.1 Measurement Error

There are some commentators who have cautioned that the UK prod-
uctivity puzzle is not as puzzling as it may at first seem, because meas-
urement errors in both output and employmentmay accentuate the real
underlying trends. Although employment and hours figures may have
become harder to collect with recent increases in immigration and rising
self-employment, they are unlikely to be so problematic as to require a
full reappraisal of the UK productivity puzzle. Calculating GDP is more
difficult. Although they are often subject to revision, Grice (2012) argues
that these revisions are not sizeable enough to explain away the puzzle.
However, Barnett et al. (2014b: 118) suggest that, taken together, meas-
urement issues and output revisions could explain up to four percentage
points (one-quarter) of the productivity shortfall since the onset of
recession. Inter alia they point to declining output in the North Sea oil
and gas sector since the early 2000s which, if not fully accounted for,
overstate the pre-recession growth trend.
Finance has also attracted attention in this regard. It is possible that

the reversal in GDP with the recession may have been exaggerated by
pre-recessionary growth in the finance sector if this growth was illusory,
reflecting over-exposure to bad debts and the production of over-valued
assets. In fact, finance is treated as an intermediate input in national
accounts, so is not counted in the value added underpinning GDP
growth (Oulton, 2013). It is true that productivity grew rapidly in the
finance sector prior to the recession: gross value added per employee
rose 156 per cent in finance between 1995 and 2007 compared with
65 per cent in the economy as a whole (Bell and Van Reenen, 2010: 13).
The finance sector has also seen one of the largest falls in productivity of
any sector since 2008 (Wales and Taylor, 2014: Figure 7). However,
finance only contributed around 10 per cent of the 2.7 per cent growth
in value added per hour that occurred in the market sector over the
period 1979–2007 (Corry, Valero, and Van Reenen, 2012), and it is
estimated that productivity losses within finance accounted for less
than one-fifth of the overall drop in output per hour from 2008 to
2013 (Wales and Taylor, 2014: Figure 8).
Finally, one might also be concerned that the GDP figures are not as

bad as they look because they do not capture intangible assets which,
it is argued, are particularly large in the UK. Although they do not
appear on balance sheets because they are too short term, they can be
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the basis for future revenue generation.4 However, the most recent
attempts to re-estimate productivity trends after capitalizing research
and development (R&D) suggest that the picture changes very little
(Goodridge, Haskel, and Wallis, 2015). In summary, it does not seem
that the productivity puzzle can primarily be explained through meas-
urement issues.

5.2.2 The Role of the Finance Sector in the Broader Economy

Although productivity losses since the onset of recession can be partly
attributed to losses within the finance sector itself (see Section 5.2.1),
the fact that the recession was triggered by a banking crisis has broader
implications. The international operations of the finance sector mean
that it is a much larger part of the UK economy than in most other
countries in the world. One of the government’s main priorities in the
immediate aftermath of the crash was ensuring stability in the banking
sector. To this end, it underwrote the sector to the tune of £1.162 billion,
and nationalized RBS and other parts of the banking sector.5 These
actions were successful in staving off a full-scale banking collapse, but
they were expensive, both in government time and in taxpayers’
money, crowding out efforts which might otherwise have been devoted
to stimulating demand with a view to returning to growth. That stimu-
lus did follow, with quantitative easing injecting close to £400 billion
into the UK economy (Kay, 2013). However, the stimulus was not on the
scale of that undertaken in the US and much of this money found its
way onto company balance sheets, rather than flowing round the
British economy, owing to investor and consumer uncertainty. Uncer-
tainty is known to play an important role in constraining corporate
investment (Bloom, Bond, and Van Reenen, 2007; Bloom, 2009), but
it may have played a particularly important role in the current recession,
in part owing to the policy uncertainty surrounding the sovereign debt
crisis that unfolded in the Eurozone shortly after the crisis began (Lane,

4 They have traditionally been treated as intermediate consumption rather than a form of
investment. However, from 2014 R&D was treated as an investment and appears in the Blue
Book as part of gross fixed capital formation, thus contributing to GDP.

5 This is a National Audit Office estimate in relation to the provision of guarantees and
non-cash support (e.g. the Credit Guarantee Scheme, Special Liquidity Scheme, and Asset
Protection Scheme) and the provision of cash, including loans to the Financial Services
Compensation Scheme and insolvent banks to support deposits, as well as the purchases
of share capital in the Royal Bank of Scotland and Lloyds Banking Group. See National Audit
Office (2015).
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2012). That said, there is no indication in the Organisation for
Economic Co-operation and Development’s (OECD’s) standardized set
of Business Confidence Indicators that the UK suffered a particularly
dramatic decline in business confidence in the aftermath of recession
relative to other countries (OECD, 2015).
The banking crisis therefore had direct repercussions for productivity

growth through its impact on output in the finance sector (see Section
5.2.1) and by absorbing public finances that might have been put to
good use elsewhere, but it may also have had indirect repercussions for
productivity elsewhere in the economy through credit constraints
placed on borrowers, especially for small and new businesses. Evidence
suggests that both the availability and cost of bank credit were adversely
affected by the onset of recession (Riley, Rosazza-Bondibene, and
Young, 2014a). However, the significance of credit constraints in driv-
ing productivity weakness is less clear. First, banks are not amajor source
of credit for many companies in Britain: money for expansion often
comes from internal resources or share issuance. Second, unlike the
previous recession of the early 1990s, company profitability had been
high prior to the 2008 recession, such that many companies were cash
rich and therefore capable of investing in growth if they wished, while
interest rates were low. The fact that they chose not to do so reflected
deep unease about the future prospects of the British economy.6

An alternative perspective is that, far from credit drying up, banks and
other creditors may have shown some forbearance to indebted firms.
The fact that liquidations spiked briefly post-recession but began to fall
again shortly afterwards (Figure 5.4) is consistent with banks being
reluctant to call in ‘bad’ debts, leading to the survival of what appear
to be highly unproductive firms (sometimes referred to as ‘zombie’
firms). This may have occurred if banks and other financiers were
loath to declare bad loans at a time when their own balance sheets
were vulnerable. Pessoa and Van Reenen (2014) speculate that political
pressures may also have played a part since the government, as the new
owners of banks such as RBS, may have promoted forbearance to avoid
politically damaging rising unemployment. However, Arrowsmith et al.
(2013) find little evidence of substantial forbearance outside the com-
mercial real estate sector.7

6 Corporations’ failure to invest has also been a preoccupation in the US pre-dating the
recession. Lazonick (2014) reveals that between 2003 and 2012 the S&P 500 companies used
54 per cent of their earnings—amounting to $2.4 trillion—to buy back their own stock, while
dividends absorbed another 37 per cent of earnings.

7 Arrowsmith et al. (2013) found that only 6 per cent of companies outside commercial
real estate were benefiting from bank forbearance in 2013.
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An empirical investigation of the influence of bank lending on prod-
uctivity trends, in fact, finds only limited evidence that sectors with
higher levels of bank dependence fared much worse in productivity
terms through recession than did sectors with lower levels of depend-
ence (Riley, Rosazza-Bondibene, and Young, 2014a, 2015). There is
some evidence that the relationship between firm growth and relative
labour productivity was weaker in the Great Recession in sectors with
many small and bank-dependent businesses, but the effect was short-
lived (Riley, Rosazza-Bondibene, and Young, 2015). Hence, whilst bank
lending to companies did fall more sharply in this recession than it did
in the three other post-1970 recessions, this would seem to have
accounted for only a small part of the overall decline in aggregate
productivity.

5.2.3 A Limited Cleansing Effect?

Although there is little evidence of widespread bank forbearance, employ-
ment rates and lower than expected bankruptcies suggest any cleansing
effect arising from the recessionary shock was small. The ‘cleansing
hypothesis’ predicts productivity growth post-recession through the
death of the least productive firms. The death of the least productive
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Source: Insolvency Service (2014)
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firms would raise aggregate productivity, albeit at the expense of rising
unemployment, via a compositional change in the stock of firms. If this
had occurred, one would anticipate some compression in output and
productivity following the removal of less productive firms from the
economy. In fact the variance in output rose after the recession across
sectors (Pessoa and Van Reenen, 2013: Figure 13), as did the variance in
gross value added (Barnett et al., 2014a: R38; Barnett et al., 2014b: 123).
The variance of productivity across establishments also rose, even within
the same sector (Field and Franklin, 2013).
Other firm-level and workplace-level estimates also suggest any

cleansing effect of the recession may have been muted. Riley, Rosazza-
Bondibene, and Young’s (2014b) decomposition of UK market sector
productivity growth between 2002 and 2011 indicates that the contri-
bution of company entry and exit did not change very much over time.
The proportion of loss-making firms in the economy rose significantly
post-recession (Barnett et al., 2014b: 124–5), and direct evidence on the
rate of workplace closures indicates they were no different in the period
affected by recession (2004–11) than they were in the more benign
conditions in the period 1998–2004 (Van Wanrooy et al., 2013). Harris
and Moffat (2014b) even find evidence to suggest that, at least in
manufacturing, it was the more productive workplaces (as measured
by TFP) that closed in the period 2007–12, running wholly counter to
a cleansing phenomenon.8 Redundancies did rise immediately after the
shock, but returned to pre-recession rates shortly thereafter, indicating a
short-run impact of recession (Broadbent, 2012: Chart 4).
In their analysis, Barnett et al. (2014c) attribute one-third of the slow-

down in aggregate labour productivity between 2007 and 2011 to
impaired resource reallocation across firms. A diminution in the reallo-
cation of factors of production towards more productive sectors via firm
entry and exit and labour movement can therefore explain some of the
fall in productivity.9 But, as both Riley, Rosazza-Bondibene, and Young
(2014b) and Barnett et al. (2014b) show, the chief contributor to falling
productivity post-recession is attributable to within-sector and within-
firm factors (Figure 5.5).10 The implication is that, in order to further

8 In an earlier version of their paper, Harris and Moffat find a reduced annual rate of
workplace closure in the Annual Respondents Database between 2007 and 2011 relative to
the late 1990s and early 2000s.

9 In the manufacturing sector in the US there has not been the same degree of resource
reallocation to more highly productive firms as occurred in the 1980s (Foster, Grim, and
Haltiwanger, 2013).

10 Intriguingly, a decline in TFP within firms also appears to have occurred in the recession
of the early 1990s, at least in manufacturing; but the extent of the decline was less extensive
than in the most recent recession (Riley, Rosazza-Bondibene, and Young, 2014b).
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investigate the productivity puzzle, one needs to focus on firm
behaviour—looking at issues such as labour hoarding, capital invest-
ment, and innovation.

5.2.4 Labour Hoarding

The short-term spike in redundancies and the low rates of bankruptcies,
liquidations, and closures are consistent with labour hoarding; that is,
the retention of staff in spite of a substantial downturn in demand for
goods and services. As an indication, Butcher and Bursnall (2013:
Table 6) compare levels of employment contraction in ongoing firms
over the periods 2004–7 and 2008–11, and find no greater level of
contraction in aggregate after the onset of recession. Furthermore,
Barnett et al. (2014c) show that the proportion of firms with shrinking
output but constant employment doubled through recession, from
11 per cent in 2005–7 to 22 per cent in 2011.
Labour hoarding is most likely to occur when firms are uncertain

about the timing of an upturn in demand, and are thus prepared to
hang on to staff rather than incur the costs of firing and rehiring (Martin
and Rowthorn, 2012). The muted unemployment response to falling
GDP is uncontested. However, the labour hoarding interpretation of
this phenomenon is disputed: can firms really be underutilizing labour
so long after the recessionary shock? Some argue that firms are retaining
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Figure 5.5. Decomposition of labour productivity growth into, within, and
between firm components
Source: Riley et al. (2014b)
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high-skilled labour having learned that they let high value added work-
ers go too cheaply in the previous recession.11 It is possible that the
returns to firm-specific human capital have increased since the last
recession, making skilled labour turnover even more costly. However,
Goodridge, Haskel, andWallis (2013) argue that skilled labour retention
does not constitute hoarding. Rather, skilled workers may be producing
intangible capital which is not measured. This could explain why we
observe something which looks like skilled labour hoarding but is, in
fact, mis-measurement of the output of skilled labour. Furthermore,
higher-than-expected employment levels are due not only to lower
than expected flows out of employment, but also to hiring rates which
have been at or above their pre-recession average (Barnett et al., 2014b:
121) and healthy rates of job creation in ongoing firms (Butcher and
Bursnall, 2013: Table 6). It is difficult to characterize these patterns as
labour ‘hoarding’.

5.2.5 The Flexible Labour Market

Whether it is characterized as labour hoarding or not, firms are employ-
ing far more individuals than one might have anticipated given the
sustained reduction in output. So why might this be? One possibility
is that firms are taking advantage of the UK’s flexible labour market. The
UK is known for low levels of labour market regulation and, as such, we
might expect to see higher employment levels and, perhaps, higher
labour ‘churn’ than in some countries. Certainly, the UK was experien-
cing historically high levels of employment prior to the onset of reces-
sion in 2008, measured both in terms of the total numbers in the
workforce and labour market participation rates. But what is at issue
here is the labour market’s response to that downturn. As noted in
Section 5.1, the UK economy has more jobs today than it did at the
pre-recession peak. It is true, however, that workers began working fewer
hours, on average, with the onset of recession, which is why the imme-
diate fall in labour productivity was not as dramatic when measured as
output per hour compared with output per head (see Figure 5.1). The
difference was accounted for by the increasing percentage of employees
working part time, and by a reduction in the average hours worked by
full-time employees. The UK economy has effectively adjusted at the
intensive, as opposed to the extensive, margin.

11 Qualitative evidence in support of this proposition comes from the Bank of England’s
Agents (Barnett et al., 2014b: 120).
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This has resulted in a growth in ‘under-employment’ among those in
the labour force, with the percentage of employees wishing to work
more hours outstripping the percentage wishing to work fewer hours
(Figure 5.6). However, there has been a recent increase in average hours
worked such that they have returned to the hours worked shortly before
the recession.12

Further evidence of labour force flexibility is evident in the growth of
self-employment: the number of workers who were self-employed in
their main job rose by 367,000 between April–June 2008 and April–June
2012, most of the increase occurring between 2011 and 2012. This is an
increase in the rate of self-employment from 13.0 to 14.1 per cent
(Table 5.1). However, not all forms of flexible employment contract
have risen dramatically. In contrast to other European countries, such
as France, there has been no substantial growth in the use of temporary
contracts, for example.
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Figure 5.6. Under-employment versus unemployment, 2001–13

Note: The under-employment index measures the excess supply of hours in the economy. It
compiles a total measure of surplus hours by adding together i) the hours that the
unemployed would work if they could find a job and ii) the change in hours that those
already in work would prefer. This is then expressed as a percentage of the sum of hours
worked and surplus hours to give the under-employment rate.

Source: Bell and Blanchflower (2015)

12 The seasonally adjusted series for all workers (Office for National Statistics, 2015e)
indicates that average weekly hours were 32.2 (37.4 for full-timers) in 2008 Q1 just prior to
the recession. They fell to 31.5 (36.6) in 2009 Q1, only recovering to their pre-recession level
in 2010 Q4 for full-timers (37.4 hours) and 2014 Q2 (32.2 hours) for all workers.
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5.2.6 Declining Real Wages

Since the onset of recession, the UK has experienced large and unprece-
dented reductions in real wage growth, with wages falling by more in
the UK than in most other OECD countries (OECD, 2014). Real wage
losses have been experienced across the wage distribution, and the
overall trend contrasts sharply with that seen in earlier recessions in
the UK, when real wage growth was either broadly unaffected (as in the
1980s) or merely slowed down (as in the 1990s). A substantial percentage
of employees have also suffered nominal wage freezes, especially in the
public sector (Van Wanrooy et al., 2013), with pay freezes being just as
common among union covered employees as they have been in the
uncovered sector (Van Wanrooy et al., 2013). Further, many employees
have suffered nominal wage reductions, owing to a combination of falling
bonus payments, and reductions in overtime and normal hours, but
many who have remained in the same job have even suffered reductions
in basic hourly pay (Gregg, Machin, and Fernandez-Salgado, 2014b).
This weakness in real wages has made labour particularly cheap for

employers, such that incentives to substitute labour for capital have
increased. This may lie behind labour hoarding and healthy hiring
rates, since a higher labour to capital ratio may be optimal for profits
compared with the pre-recessionary period.
To date analysts have been largely unable to identify the precise mech-

anisms by which labour market flexibility and real wage decline have
occurred, though there does appear to be a strong correlation between
movements in labour productivity andmean hourly total compensation
(Gregg, Machin, and Fernandez-Salgado, 2014b: Figure 7). The decline in
real wages is not due to the changing composition of the workforce
(Blundell, Crawford, and Jin, 2014). Instead, real wage decline has
occurred among individuals staying within the same job year on year

Table 5.1. Numbers of self-employed and employees in the UK,
April–June, 2008–12

Self-employed Employees Self-employment rate
(Thousands) (Thousands) (%)

2008 3,810 25,416 13.0
2009 3,790 24,817 13.2
2010 3,896 24,783 13.6
2011 3,957 25,011 13.7
2012 4,176 24,983 14.1

Source: Labour Force Survey
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(Blundell, Crawford, and Jin, 2014; Stokes et al., 2014). The relatively
high level of inflation in the UK since the onset of recession is likely to be
one factor, since it is known that employees are less sensitive to real than
nominal wage decline.13 It is notable, however, that the rate of real wage
growth first began to decline in the early 2000s, well before the onset of
recession. The reasons are not well understood (see Gregg, Machin, and
Fernandez-Salgado, 2014a, for a discussion), but one hypothesis is that
the bargaining power of workers has declined, partly due to the long-run
decline in trade union collective bargaining coverage, and partly through
changes in the UK’s unemployment benefits regimes, which require
benefit recipients to seek work actively and accept job offers even if
they are not offering the wages or job prospects jobseekers would ideally
like.14 Consistent with this, Gregg, Machin, and Fernandez-Salgado
(2014a) demonstrate a marked increase in the sensitivity of real wages
to unemployment in the 2000s, one that is particularly marked in the
non-union sector. Another factor has been the growth in the labour force
since 2008: the UK’s population rose from 61.4 to 63.1 million between
2008 and 2014, partly because of immigration, a labour supply shock
that may have helped to dampen real wages. Indeed, Manning (2015:
Figure 5.2) shows that, for a given level of unemployment, the share of
hires from non-employment has risen in the UK since about 2000,
suggesting that employers may have a larger reserve army of labour
from which to fill vacant posts.

5.2.7 Capital Shallowing

As noted in the previous section, another candidate for the decline in
labour productivity which has attracted a great deal of attention is
capital shallowing; that is, the decline in the capital–labour ratio. This
occurs when there are substantial shifts in the relative price of factor
inputs, as happened with real wages in the UK. The UK has experienced
one of the lowest rates of growth in hourly labour costs through reces-
sion: according to Eurostat, in 2013 they stood at 20.9 euros per hour,
compared to the EU28 average of 24.2 euros (Eurostat, 2015). The UK’s

13 Askenazy, Bozio, and García-Peñalosa (2013) discuss wage dynamics across Europe in
the crisis. Figures 6 and 7 of their report show that price inflation was particularly high in the
UK, relative to large European countries, over the period 2009–11.

14 This has spawned debate about labour’s share and, in particular, whether wages have
kept up with productivity growth. It does appear that real wage growth, measured as real
producer wages, has fallen behind growth in output. However, part of the explanation lies in
the increasing percentage of all labour costs going to pensions. When this is accounted for
the gap is not apparent (Pessoa and Van Reenen, 2013).
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hourly labour costs were static between 2008 and 2013, rising more
slowly than all but three of the EU’s twenty-eight countries.15 At the
same time, the cost of capital has risen, despite low interest rates, owing
to banks’ reluctance to lend (Broadbent, 2012; Pessoa and Van Reenen,
2013). These trends create incentives for firms to reduce levels of capital
investment and increase their labour usage. The increase in new hires
since 2008 is striking and is consistent with capital shallowing
(Broadbent, 2012: Chart 4). When uncertainty is rife, firms may feel
more comfortable with investments in human capital than fixed capital,
since human capital is less ‘sticky’ and can therefore be off-loaded if
expectations regarding growth are not forthcoming (Bloom, Bond, and
Van Reenen, 2007).
The availability of good-quality data on capital per worker has histor-

ically been limited in the UK, and so researchers have often compiled
their own series, leading to different views on the changing role of
capital in the economy. For their investigation of productivity trends,
Pessoa and Van Reenen (2014) constructed an estimate of capital stocks
using the perpetual inventory method, estimating that capital per
worker declined by 5 per cent between the second quarter of 2008 and
the second quarter of 2012. Their subsequent decomposition of changes
in labour productivity suggested that capital shallowing caused by
changes in factor prices could account for two-thirds of the decline
in labour productivity since the beginning of the crisis. The decline in
average hours per worker contributed another quarter in their analysis,
while changes in TFP accounted for under one-tenth.
However, Oulton (2013) has argued that Pessoa and Van Reenen’s

series overestimates the pre-crisis capital stock, and thus over-states the
decline. Moreover, the relatively large contribution of capital shallow-
ing to poor productivity growth that is suggested by Pessoa and Van
Reenen has been challenged from a number of quarters. Field and
Franklin (2014) compile their own measure of capital stocks and, using
a growth accounting framework, suggest that much of the year-on-year
change in labour productivity between 2008 and 2012 reflects changes
in TFP. Their estimates suggest that capital deepening made modest
positive contributions to annual labour productivity growth between
2008 and 2011, before contributing a small amount to negative growth

15 On average, hourly labour costs rose by 13 per cent over the period in the EU. Only
Greece, Cyprus, and Hungary experienced declines in hourly labour costs. Average hourly
labour costs are computed as total labour costs divided by the number of hours worked by the
yearly average number of employees. They figures relate to all employees except those in
public administration, defence, and social security.
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in 2012. Harris and Moffat’s (2014a) work is supportive of Field
and Franklin. They find no capital shallowing in the period 2007–12.
In fact, on the contrary, there appears to have been some capital deep-
ening, something they argue occurred across nearly all sectors. Instead,
they point to a decline in intermediary inputs as a critical factor in
explaining declining labour productivity in manufacturing while the
decline in labour productivity in services is attributed exclusively to
declining TFP.16

Further evidence to downplay the role of capital in depressing prod-
uctivity comes from recently compiled series of capital services. Oulton
(2013) and others have argued that capital services are to be preferred to
capital stocks as a measure of capital input into production, and two
new series show little evidence of capital shallowing (Goodridge, Haskel,
and Wallis, 2015; Murphy and Franklin, 2015). Moreover, growth
accounting estimates which utilize these new capital services series
find a very minor role for capital in explaining the downturn in prod-
uctivity growth (Connors and Franklin, 2015; Goodridge, Haskel, and
Wallis, 2015). Instead, the productivity puzzle appears primarily to be a
puzzle about the slowdown in TFP growth.

5.2.8 Incentives to Innovate

The opportunity cost of time and resources is low during recessions
owing to depressed demand, potentially encouraging firms to focus on
the reallocation of capital and labour to increase productivity in time for
an upturn (Geroski andGregg, 1997: 11). There appears to be amoderate
degree of work reorganization taking place within workplaces, but
these changes are not significantly associated with the degree to which
workplaces were adversely affected by recession (Van Wanrooy et al.,
2013: 183–4). Instead the extensive work reorganizations uncovered
by workplace surveys ‘serve as indicators of managers’ willingness to
innovate, whether in good times or bad’ (Van Wanrooy et al., 2013:
184). This is also the conclusion Geroski and Gregg (1997) came to in
their firm-level investigation of resource allocation after the recession of
the early 1990s.
However, the UK Innovation Survey conducted for the Department

for Business Innovation and Skills by the Office for National Statistics
indicates a marked decline in the rate of both product and process

16 The explanation for declining labour productivity for services appears quite common
across subsectors whereas the authors’ subsector analysis points to more heterogeneity
within manufacturing.
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innovation in UK firms, although the real expenditure on R&D has
remained broadly constant. On the basis of thesefigures Bank of England
analysts estimate, however, that the fall in the number of product innov-
ators may account for only one percentage point of the productivity
shortfall between 2008 and 2012 (Barnett et al., 2014b: 122–3).

5.2.9 Summary

In summary, the 2008 Great Recession was notable in the UK for three
things: the enormity of the output shock; the muted unemployment
response; and the very slow rate of recovery. At the time of writing
employment levels are above those experienced prior to the recession,
despite the fact that these were already high by historical standards.
However this positive employment story appears to have come at the
expense of an unprecedented decline in real wages. Real wages only
began rising in the last quarter of 2013, around five years after the
beginning of the recession. Output only recently exceeded pre-recession
levels.
In contrast to countries such as France, the productivity issue has been

centre stage in academic and policy debates. A range of factors have
been explored in the research literature, ranging from measurement
error to labour hoarding and capital shallowing, and most of them
have been found to have at least some degree of salience in explaining
recent trends. But for the most part, their contributions have been
judged to be relatively minor. Perhaps the most important conclusion
from the work to date is that most of the decline in productivity is
within sector and within firm. These trends cannot be accounted for
by sector-specific shocks and credit constraints; instead, a prime contri-
bution appears to have come from declines in TFP. It is against this
backdrop that we turn to a microanalysis of workplace-level behaviour
between 2004 and 2011 to gain insights into the processes that may
have contributed to this aggregate picture.

5.3 New Evidence on Britain’s Productivity Puzzle:
a Workplace Perspective

In this section we use the Workplace Employment Relations Survey
(WERS) to test some—but by no means all—of the hypotheses that
might shed light on trends in labour productivity. The unit of analysis
is British workplaces. The survey is nationally representative of work-
places with five or more employees across most sectors of the economy
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but we focus solely on private sector workplaces where the puzzle is
most apparent. Box 5.1 contains details of the survey. The analyses
undertaken in this section focus on the two cross-sections of workplaces
in 2004 and 2011 (plus some analysis of the 1998 cross-section) and the
panel of workplaces surveyed in 2004–11 which permit investigations of
within-workplace change, something that is particularly useful since
estimates of productivity decline from both the Bank of England
(Barnett et al., 2014b) and Riley, Rosazza-Bondibene, and Young
(2014b, see Figure 5.5 earlier) suggest this was primarily a within-firm,
rather than between-firm phenomenon.

5.3.1 The ‘Cleansing’ Hypothesis

If, as suggested in Section 5.2, the ‘cleansing’ effect of the recession was
muted, we might expect workplace performance prior to recession to
have a muted impact on workplace survival subsequently. Our analysis
of WERS showed that workplaces’ financial performance in 2004 was
predictive of whether they had closed by 2011 (Table 5.2). But the
overall rate of workplace closure between 2004 and 2011 did not differ
relative to that observed in the more benign period of 1998–2004.
Nineteen per cent of workplaces in 2004 had closed by 2011, but the

rate was 29 per cent among those whose financial performance in 2004
was ‘below’ the industry average compared with 8 per cent among those
with financial performance ‘a lot better’ than the industry average. This
twenty-one percentage point difference is statistically significant. It falls
to a seventeen percentage point differential when controlling for other
factors, but remains statistically significant. In contrast, financial per-
formance in 1998 was not significantly associated with closure by 2004,
a period when economic conditions were relatively benign. These

Box 5.1. THE WORKPLACE EMPLOYMENT RELATIONS SURVEY

� National survey: mapping employment relations in workplaces across Britain.

� Unique and comprehensive: data collected from managers, worker represen-
tatives and employees in 2,700 workplaces with five+ employees.

� Well established: 1980, 1984, 1990, 1998, 2004, 2011

� Linked employer–employee:
� 2004 and 2011 cross-sections
� 2004–2011 panel
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results are consistent with recession having a cleansing effect by ‘killing’
the poorest performers. However, poor labour productivity relative
to the industry average in 2004 did not influence closure probabilities
by 2011 suggesting that, if recession did have a cleansing effect in
the private sector it operated by reducing the survival probabilities of
less profitable establishments, rather than those of the less productive
establishments.

5.3.2 Technological and Organizational Innovations

If the opportunity costs of production encourage workplaces to innov-
ate when faced with recession-induced shocks to demand, we should see
a positive correlation between innovation and the size of the demand
shock experienced by workplaces. However, this prediction is predicated
on the assumption that the demand shock is temporary, not perman-
ent. If, in fact, there continues to be uncertainty facing employers, they
may choose to delay innovations until they sense an upturn.
In both 2004 and 2011, WERS asked human resources (HR) managers:

‘Over the last two years has management here introduced any of the
changes listed on this card? . . . introduction of performance related pay;
introduction or upgrading of new technology (including computers);
changes in working time arrangements; changes in the organization of
work; changes in work techniques or procedures; introduction of initia-
tives to involve employees; introduction of technologically new or

Table 5.2. Rates of workplace closure 2004–11 by relative financial performance
in 2004

Financial Performance relative to
industry average in 2004

Raw Controls

Closure
rate

Marginal
Effect

Closure
rate

Marginal
effect

Below 0.29 – 0.25 –

Average 0.17 –0.12 0.17 –0.09
Better 0.20 –0.10 0.21 –0.04
A lot better 0.08 –0.21 0.08 –0.17

Notes: Managers are asked: ‘Compared with other workplaces in the same industry how would you assess
your workplace's financial performance . . . a lot better than average, better than average, about average,
below average, a lot below average’. We combine the last two categories. Marginal effects are estimated
relative to base case of ‘below average’ performance. Underlined marginal effects are statistically signifi-
cant at a 95 per cent confidence level. Models based on 1,527 observations (1,525 with controls).
Controls are: single digit industry; region; single-establishment firm; establishment size; workplace age;
largest occupational group.

Source: Workplace Employment Relations Survey
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significantly improved product or service; none of these’.17 In general,
the incidence of innovation in the two years prior to 2011 was not
significantly different relative to the two years prior to 2004, although
the percentage of workplaces reporting changes to work organization rose
significantly from 32 per cent to 37 per cent.
Evidence on the incidence of innovation does not provide direct

evidence regarding the role of recession in workplace innovation, nor
its links to workplace performance. To investigate this we examined
whether there was any correlation between the amount and type of
innovation undertaken at the workplace and the degree to which HR
managers thought their workplace had ‘been adversely affected by the
recent recession’ (where responses were coded ‘no adverse effect; just a
little; a moderate amount; quite a lot; a great deal’). This measure of
recession is intended to approximate the ‘shock’ workplaces received as
a result of the recession.18 In fact, it was not associated with the degree
to which workplaces innovated in the two years prior to the 2011
survey, the only exception being a reduced likelihood of introducing
performance pay.
Product market conditions did, nevertheless, affect the rate of work-

place innovation. The number of innovations undertaken in the two
years prior to 2011 were negatively associated with HR managers saying
the market for their main product or service was ‘declining’ or ‘turbu-
lent’, consistent with the conjecture that uncertainty regarding future
demand inhibits innovation. The size of these effects is substantial. The
mean number of innovations undertaken out of a total of up to seven
was 2.2. Ceteris paribus, compared to being in a ‘growing’ market, being
in a ‘declining’ market reduced the number of innovations by 0.5 while
being in a turbulent market reduced the number by 0.3—reductions of
23 per cent and 14 per cent respectively.19

Workplaces benefited from the number of workplace innovations
they undertook, both in terms of workplace performance and in terms
of their ability to come out stronger from the recession. HR managers

17 This 2011 item combines new technology and computers, whereas they were contained
in separate items in 2004.

18 How adversely workplaces were affected by recession was hard to predict using work-
place characteristics in 2004, confirming that it came as a ‘shock’ (VanWanrooy et al., 2013:
16–18).

19 In addition to the variables capturing the impact of recession, the location of the
market and the state of the product/service market, these models contain the following
controls: establishment size, single-establishment firm, single-digit industry, region, work-
place age, union recognition, largest non-managerial occupational group, number of com-
petitors, perception of high market competition, perception of high degree of overseas
competition.
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were asked to rate their own workplace relative to the industry average
on three dimensions: financial performance; labour productivity; and
the quality of product or service. In the survey, responses to these
questions on workplace performance are coded on a five-point scale
from ‘a lot better than average’ to ‘a lot below average’. The number of
innovations workplaces put in place was statistically significantly asso-
ciated with higher labour productivity relative to the industry average,
and to higher quality of output relative to the industry average, but not
with financial performance. These results are robust to the inclusion of
control variables, including the impact of the recession. The implication
is that more innovative workplaces had higher productivity, both in
terms of the quantity and quality of output, but that those innovations
were costly, thus making no significant difference to short-term profit-
ability. Nevertheless, the number of innovations undertaken was sig-
nificantly associated with a lower likelihood of agreeing to the
statement: ‘This workplace is now weaker as a result of its experience
during the recent recession.’ This association is robust to controlling for
other variables, including the extent to which the workplace had been
adversely affected by the recession. The addition of one innovation
reduced the probability of agreeing that the workplace was weaker as a
result of the recession by 3 per cent. Innovating workplaces therefore
came through the recession in a better state than non-innovating work-
places, but there is some evidence that the rate of innovation was
depressed among those experiencing a downturn in demand.

5.3.3 Labour Hoarding

Between 2004 and 2011, among those private sector workplaces that
survived the period, the mean number of employees rose from thirty-
eight to forty-seven. When expressed as a percentage relative to the
average level of employment across the two years, this represents an
average growth rate of eleven percentage points, so a little over one
percentage point per annum. However this average growth rate hides
huge heterogeneity across workplaces, as indicated in Figure 5.7.
If we simply characterize workplaces according to the change in their

employment level between 2004 and 2011, we can identify three types
of workplace: those who experienced a fall in employment of over
20 per cent (‘shrinkers’); those experiencing growth in employment of
20 per cent or more (‘growers’), and those in between (‘no change’).
One-fifth (21 per cent) shrank; two-fifths (41 per cent) grew; and the
remaining two-fifths (39 per cent) experienced no change (Table 5.3).
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For workplaces with at least ten employees we can compare workplace
growth and shrinkage in 2004–11 with rates of employment change in
1998–2004. The patterns are remarkably similar, with a quarter of work-
places shrinking, a third growing, and two-fifths remaining broadly
similar in size (rows 2 and 3 in Table 5.3). Measuring employment
change as the difference in levels expressed as a percentage of average
employment size in the two periods indicates employment grew by 6.2
percentage points between 1998 and 2004 and 5.7 percentage points
between 2004 and 2011. Here the lack of a sharp distinction between
the pre-recession and post-recession periods accords with the evidence
of Butcher and Bursnall (2013). On the face of it, this evidence appears

Table 5.3. Employment change as a percentage of base year employment level,
private sector panel

Shrunk by at least 20% No Change Grew by at least 20%

2004–11, at least five
employees:

21 39 41

2004–11, at least ten
employees:

25 40 34

1998–2004, at least ten
employees:

24 42 34

Notes: (1) row percentages (2) Row 1 N=1,370; Row 2 N=1172; Row 3 N=591.

Source: Workplace Employment Relations Survey
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consistent with a labour-hoarding story, in the sense that employment
growth patterns appear unaffected by the onset of recession in 2008.
However, there is clear evidence that the recession did dramatically

affect employment growth in workplaces. The degree to which HR
managers said their workplace had ‘been adversely affected by the recent
recession’ was strongly negatively associated with employment growth
(Table 5.4). Whereas 60 per cent of workplaces that had been unaffected
by the recession reported employment growth of at least 20 per cent,
this was only the case for one-third (33 per cent) of those who said they
had been adversely affected ‘a great deal’. Conversely, only 7 per cent
of those unaffected had shrunk by at least 20 per cent compared with
30 per cent of those affected ‘a great deal’. Put another way, those
unaffected by recession only accounted for 3 per cent of shrinkers, but
11 per cent of growers, whereas the figures for those affected ‘a great
deal’ were 29 per cent and 16 per cent respectively.
Being adversely affected by the recession was still negatively correl-

ated with the rate of employment change among private sector panel
workplaces when controlling for observable differences between work-
places measured back in 2004. Indeed, in these models—which
accounted for up to 17 per cent of the variance in employment growth
between 2004 and 2011—the size of the recession effect did not alter
significantly with the addition of workplace controls.20 When all of the
evidence is considered, then, it appears that the recession did lead to

Table 5.4. Employment change and impact of recession, 2004–11
Row percentages

Recession
Impact

Shrunk by at least
20%

No
Change

Grew by at least
20%

None 6.9 33.1 60.1
A little 10.3 38.5 51.2
Moderate 16.8 46.8 36.5
Quite a lot 25.7 34.9 39.4
A great deal 29.7 37.7 32.6
All 20.4 39.0 40.7

Notes: (1) Row percentages (2) Private sector panel, all with 5+ employees (3) N=1,366
(4) Recession impact are responses to the question ‘Looking at this card, can you tell me
to what extent your workplace has been adversely affected by the recent recession?’

Source: Workplace Employment Relations Survey

20 These 2004 controls were: being a single-site firm; industry; region; workplace age;
union recognition; largest occupational group; and employment size. Other variables per-
formed as expected: for instance, employment levels in 2004 were negatively correlated with
growth, as one would expect given regression to the mean.
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employment shrinkage in a substantial proportion of workplaces, but
there were enoughworkplaces throughout the economy that retained or
grew their employment numbers to dilute the overall effect on employ-
ment growth, as shown in Table 5.3.
The labour hoarding hypothesis implies that workplaces may have

maintained employment levels to the detriment of labour productivity
and, perhaps, financial performance. There is some support for this
proposition. In the period 1998–2004, workplace financial performance
was independently positively associated with employment growth,
ceteris paribus, as one might anticipate since it is usually successful
firms that grow. By 2004–11 this was no longer the case.21

One possible reason for labour hoarding might be the uncertainty
surrounding the timing of an upturn in the demand for a workplace’s
goods or services. It is true that workplaces experiencing the onset of
‘turbulent’ market conditions nevertheless managed some, albeit low,
employment growth (Table 5.5). The only workplaces experiencing
declining employment were those whose market had been in decline
in both 2004 and 2011 (Table 5.5). These effects were robust to control-
ling for observable differences across workplaces, including the extent to
which the HR manager said the workplace had been adversely affected
by recession. If the onset of market turbulence is an indicator of greater
uncertainty, there is no clear evidence here that it was linked to labour
hoarding.
As noted in Section 5.2.4, a variant of the labour hoarding hypothesis

is that firms have hoarded skilled labour. Indeed, WERS shows that

Table 5.5. Employment change in 2004–11 and changing demand for goods
and services, panel workplaces in private trading sector

Product/service demand: Growing Turbulent Declining

Always 20.2 9.7 �25.6
Started 19.5 5.0 7.5
Stopped 4.6 19.4 31.5
Never 11.1 12.7 10.4

Notes: (1) Figures are mean employment change between 2004 and 2011 expressed as a percentage of
the average employment level for the workplace in 2004 and 2011 (2) Demand for services/goods based
on responses to the question: ‘Looking at this card, which of these statements best describes the current
state of the market in which you operate [for your main product or service] . . . the market is growing, the
market is mature, the market is declining, the market is turbulent’. (3) N =1,257.

Source: Workplace Employment Relations Survey

21 In a similar vein Riley, Rosazza-Bondibene, and Young (2015) find that the positive
correlation between surviving firms’ employment growth and their relative productivity
ranking broke down after 2007/8.
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skilled employees constituted a growing percentage of all private sector
employees between 2004 and 2011. Among private sector workplaces
present in both 2004 and 2011, the percentage of skilled employees—
defined as those in the top three occupational classifications, namely
managers, professionals and associate professionals, and technical
employees—rose five percentage points, from 26 per cent to 31 per
cent. However, what is striking is that this growth was negatively cor-
related with workplace employment growth. In workplaces that had
shrunk by at least 20 per cent, the increase in the percentage of employ-
ees who were skilled was nine percentage points, whereas it was only
two percentage points in workplaces that had grown by at least 20 per
cent. The negative correlation between workplace employment growth
and skilled employment was robust to controlling for workplace char-
acteristics.22 This is suggestive evidence that workplaces faced with
shrinking workforces may have been hoarding skilled labour. However,
there was no association between changes in the percentage of skilled
employees and how adversely workplaces were affected by the recession,
nor product market conditions.
If hoarded skilled labour was generating intangible capital then one

might anticipate a link between a growth in the percentage of skilled
employees and a workplace’s ability to innovate. However, there was no
association between growth in skilled employment andworkplace innov-
ation using the measures of innovation introduced in Section 5.3.2.
Intuitively, if labour hoarding has been taking place, one might also

expect an increase in job tenure. There has been a statistically significant
increase in employees’ workplace tenure since 2004. In the private
sector, mean workplace tenure was under two years in one-third
(33 per cent) of workplaces in 2004, falling to 29 per cent in 2011. The
percentage with an average of at least five years’ tenure rose from 37 per
cent to 44 per cent.
This section adds to the macro-level data on employment by using

workplace-level data to show that employment levels within British
private sector workplaces held up over the course of the recession,
perhaps to a surprising degree given the recessionary shock. It is true
that the impact of recession and the disruption to product markets
clearly had a significant impact on employment, but there was no
extensive shake-out of jobs in British workplaces and the positive link
between financial performance and employment growth evident in the

22 A one percentage point decline in employment was associated with a statistically
significant 0.7 percentage point increase in the percentage of skilled employees in models
containing the same controls as indicated in Footnote 21.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

The UK’s Productivity Puzzle

153



late 1990s and early 2000s disappeared in the period 2004–11. Further-
more, the percentage of employees in skilled occupations rose, espe-
cially in those workplaces whose total employment shrank. Together,
these findings offer some, albeit limited, evidence in favour of the labour
hoarding hypothesis.

5.3.4 A Slowdown in Human Resource Management Investments?

One area that has not been discussed a great deal in the broader litera-
ture on the productivity puzzle is that of human resource management
(HRM) investments; that is, the HR practices that managers may imple-
ment in pursuit of higher productivity. If the recession had reduced the
rate at which HRM investments were made—or lowered the rate of
return on such investments—this might have contributed to a slow-
down in productivity growth.
The broad literature on HR practices and workplace performance

(e.g. Huselid, 1995; Bloom and Van Reenen, 2011) tends to focus on
three sets of practices which are expected to have positive implications
for productivity: first, work organization practices which give workers a
greater level of autonomy, aid collaboration, and raise their skills; sec-
ond, performance or quality management practices which seek to more
closely manage workers’ effort and output; and third, incentive pay
schemes which seek to motivate workers financially.

It is apparent from existing work (e.g. Wood and Bryson, 2009) that
some of the practices cited above, such as team-working and the use of
quality targets, became more prevalent in Britain over the period
1998–2004, when the economy was growing strongly. Here we investi-
gate whether the rate of growth of these practices might have slowed
since the mid-2000s, or whether the returns to such HR practices might
have diminished, in such a way as to have contributed to the general
slowdown in productivity growth.
Alongside the three sets of practices considered above, we also look at

arrangements for employee voice. Collective employee representation
through trade unions was known to be negatively associated with work-
place performance in Britain in the 1980s and 1990s, but unionization is
known to have weakened in recent decades, whilst arrangements for
direct communication betweenmanagers and employees have grown in
popularity (Blanchflower and Bryson, 2009).
Our analysis again calls on the Workplace Employment Relations

Survey, but this time employs data from the cross-section surveys of
1998, 2004, and 2011. We use data on private sector workplaces with
ten or more employees and, first, chart the incidence of the HR practices
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discussed above over the course of the three surveys. We then examine
the associations between these HR practices and a subjective measure of
workplace productivity in each year, as a rough indication of whether
there may have been changes in returns.
Table 5.6 shows the percentage of employees who work in establish-

ments where the specified practices operate.23 Considering first those
practices relating to work organization and skills, we see increases in
the use of team-working, in the use of functional flexibility, and in the
intensity of training between 2004 and 2011. The rise in team working
reversed an earlier decline seen between 1998 and 2004, whilst the
increased intensity of training represented the continuation of a prior
trend.

Table 5.6. Share of employment in private sector workplaces with specific HR
practices, 1998–2011

1998 2004 2011
2004 vs
1998

2011 vs
2004

2011 vs
1998

% % % Signif. Signif. Signif.

Work organization:
Semi-autonomous team-
working+

44 35 48 *** ***

Functional flexibility+ 79 78 82 **
Training for 80%+
experienced employees+

21 41 49 *** *** ***

Quality management:
Problem-solving groups 49 34 30 *** * ***
Quality targets 55 58 63
Appraisals for 80%+ non-
managerial employees

53 69 78 *** *** ***

Incentives:
Profit-related pay 53 44 43 *** ***
Share-ownership scheme 32 33 28 **

Voice:
Representative + Direct 26 31 33 ** ***
Representative only 43 28 24 *** * ***
Direct only 11 21 23 *** ***
Neither 20 20 19

Base: employment in private sector workplaces with ten+ employees.
Notes: + for the largest occupational group.
Key: *** = sig. at 1 per cent; ** sig. at 5 per cent; * sig. at 10 per cent.

Source: Workplace Employment Relations Survey

23 We prefer this employment share to the share of workplaces with a practice, since larger
workplaces contribute disproportionately to aggregate levels of productivity.
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Turning to quality and performance-management practices, we see a
decline in the use of problem-solving groups and a rise in the use of
performance appraisals but, again, neither change was unique to the
period 2004–11. On incentive pay, we see a small decline in the
prevalence of share ownership schemes, and in respect of voice, we
see the continuation of a shift away from sole reliance on representa-
tive arrangements and towards the use of direct forms of communica-
tion, either alone or in combination with forms of employee
representation.
On the whole, these patterns indicate a progressive shift away from

formal, collective approaches to the management of employees and
employee performance (i.e. problem-solving groups, group-based incen-
tive pay and engagement with unions) towards a more individualistic
focus that encompasses upskilling and the direct management of qual-
ity and performance. However, there appears to be no obvious change
in trajectory between 1998–2004 and 2004–11. These patterns do
not therefore suggest that that the recent period of recession in Britain
was characterized by any particular slowdown in the diffusion of
‘productivity-enhancing’ HR practices.

The evidence for any changes in returns is also weak, insofar as we can
gauge with our data. WERS only provides accounting data on perform-
ance for a small subset of workplaces and so we must rely on the
subjective rating given by the workplace manager. As noted earlier,
they are asked to rate the level of labour productivity at their workplace
relative to the average for their industry and answer on a five-point scale
from ‘A lot above average’ to ‘A lot below average’. We can then inves-
tigate whether specific practices are associated with levels of productiv-
ity in a given year and whether these ‘returns’ appear to change over
time. If the returns diminish, this might suggest that increased diffusion
of the practice is making a smaller contribution to productivity growth.
One must, however, accept that there are caveats, given the cross-
sectional nature of the data and the subjective nature of the perform-
ance rating.
The results of this analysis are presented in Tables 5.7 and 5.8. In the

first of these tables, the individual practices shown in Table 5.6 are
included together in an ordered probit regression of the workplace’s
subjective productivity rating. Once we control for a set of observable
workplace characteristics, including the size of the workplace, its indus-
try sector and its location, we see no consistent pattern of changing
returns. The most notable patterns are a reduction between 2004 and
2011 in the productivity advantage conferred by functional flexibility,
and a reduction between 1998 and 2004 in the productivity
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Table 5.7. Ordered probit regression of labour productivity on specific HR
practices, private sector, 1998–2011

1998 2004 2011 1998 2004 2011

Controls? No No No Yes Yes Yes
Semi-autonomous
team-working^

0.162 0.045 0.048 0.097 –0.022 0.062

[1.26] [0.44] [0.50] [0.80] [–0.21] [0.63]

Functional
flexibility^

0.303** 0.278** 0.010 0.393*** 0.264** 0.055

[2.16] [2.51] [0.10] [2.94] [2.46] [0.53]

Training for 80%+
experienced
employees^

–0.067 0.027 –0.059 –0.073 0.006 –0.112

[–0.49] [0.25] [–0.63] [–0.51] [0.05] [–1.15]

Problem-solving
groups

0.071 0.129 –0.049 0.045 0.119 0.011

[0.61] [1.06] [–0.39] [0.41] [0.96] [0.08]

Quality targets 0.065 –0.072 0.196** 0.138 –0.052 0.157
[0.58] [–0.65] [2.04] [1.18] [–0.46] [1.65]

Appraisals for 80%+
non-managerial
employees

0.096 0.218* 0.122 0.024 0.253** 0.157

[0.76] [1.93] [1.17] [0.19] [2.04] [1.40]

Profit-related pay 0.011 0.181* 0.098 0.184 0.216** 0.067
[0.08] [1.71] [0.99] [1.36] [2.08] [0.66]

Share-ownership
scheme

0.163 –0.213* 0.050 0.213 –0.211 0.075

[1.18] [–1.73] [0.41] [1.59] [–1.62] [0.60]

Voice (ref = none):
Representative +
direct

–0.111 0.062 0.191 –0.159 0.237 0.160

[–0.67] [0.39] [1.39] [–0.98] [1.51] [1.05]

Representative only –0.399*** –0.053 0.021 –0.436*** 0.249 –0.001
[–2.75] [–0.34] [0.13] [–2.95] [1.54] [–0.01]

Direct only 0.084 0.194 0.153 0.050 0.081 0.133
[0.43] [1.43] [1.27] [0.26] [0.59] [1.08]

N 1,259 1,210 1,337 1,258 1,210 1,337

Base: private sector workplaces with ten or more employees.
Control variables: workplace size; industry sector; region; largest occupational group; whether part of
multi-site organization; number of competitors in main market; degree of competition in that market;
whether market local/regional/national/international; whether market growing/mature/declining/
turbulent.
Key: ^ questions refer to the largest occupational group at the workplace
*** = sig. at 1 per cent; ** sig. at 5 per cent; * sig. at 10 per cent [t-statistics in parentheses].

Source: Workplace Employment Relations Survey
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disadvantage associated with reliance on representative voice.24

Table 5.8 replaces the first six practices with a count variable, since key
parts of the HR literature argue for the importance of bundles of prac-
tices (e.g. MacDuffie, 1995). The mean value of this count variable rises
from 3.03 in 1998 to 3.11 in 2004 and 3.46 in 2011, with the increase
between 2004 and 2011 being statistically significant at the 1 per cent
level. In the regressions it appears that the coefficient on the count
variable declines between 2004 and 2011, but statistical tests cannot
reject the null hypothesis that the coefficients are the same in both
years.
Taken together, these results do not indicate any particularly notable

break, either in the diffusion of HR practices in Britain during the recent
recession or in their impact. The overriding impression is, instead, of a
continuation of earlier trends towards greater upskilling and more sys-
tematic monitoring and assessment of quality and performance.

5.3.5 Falling Real Wages

The weakness of real wages was one of the most striking aspects of the
recession in the UK, and it is strikingly apparent in the WERS data.
Asked ‘Which, if any, of these actions were taken by your workplace in
response to the recent recession?’ private sector HR managers identified
‘Freeze or cut wages’ in 38 per cent of cases, making it the most com-
monly cited of the fourteen options identified on the survey show-card.

Table 5.8. Ordered probit regression of labour productivity on count of HR
practices, private sector, 1998–2011

1998 2004 2011 1998 2004 2011

Controls? No No No Yes Yes Yes
Count of HR

practices
0.113*** 0.103*** 0.051 0.111*** 0.091** 0.057

[2.77] [2.75] [1.53] [2.92] [2.32] [1.60]
N 1259 1210 1337 1258 1210 1337

Base: private sector workplaces with ten or more employees.
HRM count is a count of the number of HR practices from (min=0; max=6).
Control variables: as listed under Table 5.7, plus whether any profit-related pay, any share ownership
scheme, and type of voice arrangement.
Key: *** = sig. at 1 per cent; ** sig. at 5 per cent; * sig. at 10 per cent [t-statistics in parentheses].

Source: Workplace Employment Relations Survey

24 This accords with the more general picture of a diminution of ‘negative’ union effects
set out by Blanchflower and Bryson (2009).
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This corresponded with employees’ experience. When asked ‘Did any of
the following happen to you as a result of the most recent recession
whilst working at this workplace?’ one-quarter (26 per cent) of private
sector employees said ‘My wages were frozen or cut’, making it the most
common response alongside ‘My workload increased.’ Unsurprisingly
the incidence of pay cuts and freezes was strongly associated with the
extent to which workplaces were adversely affected by the recession. In
four-fifths (82 per cent) of the cases where HR managers reported freez-
ing or cutting wages, it was accompanied by at least one other action,
usually to cut costs. For example, over one-third (36 per cent) of those
freezing or cutting wages had also instituted a freeze on filling vacant
posts, 28 per cent had reduced paid overtime, 28 per cent had ‘post-
poned plans to expand’, 27 per cent had made ‘changes in the organ-
ization of work’, and 22 per cent had made compulsory redundancies.
Further insights can be gleaned regarding pay setting during the

recession in relation to the last pay settlement for the largest non-
managerial occupation at the workplace. The percentage of settlements
resulting in a pay freeze or cut doubled between 2004 and 2011 from
12 per cent to 26 per cent. Again, the influence of recession was in clear
evidence: whereas only 15 per cent of workplaces who reported no
adverse effect of the recession had instituted a pay freeze or cut in the
last pay settlement for the largest non-managerial occupation, this rose
to 36 per cent where the HR manager said the workplace had been
affected ‘a great deal’.
As noted earlier, the decline in real wages in Britain since the onset of

recession is almost unprecedented in a period of low inflation, raising
questions as to how management has been able to make such sizeable
wage adjustments. One common hypothesis is that the reduced inci-
dence of collective bargaining and a loss of union bargaining power has
limited unions’ ability to block pressures for wage reductions. The inci-
dence of workplace trade unions andmembership density changed little
between 2004 and 2011, although there was a reduction in the scope of
collective bargaining in the private sector, which may be indicative of
unions’ reduced ability to maintain influence over a wide bargaining
agenda (Van Wanrooy et al., 2013). However, unionization is not cor-
related with the likelihood of managers saying they froze or cut wages in
response to the recession, nor to wage freezes or cuts in the last pay
settlement for the largest non-managerial occupational group. Nor has
there been a noticeable decline in the size of the union wage premium—

instead we see counter-cyclical movement, consistent with previous
studies (Figure 5.8). It is therefore difficult to pinpoint a break in union
power which may have provided employers with the opportunity to
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downwardly adjust real wages. If such a change has occurred, it may date
back further than the onset of the recession itself.
There are two other changes which analysts point to as potential

reasons for the weakness of real wage growth since the recession: welfare
reform and immigration. Welfare reform in the UK has been extensive
in recent years and has focused on increasing labour market participa-
tion of the inactive and unemployed (OECD, 2013a: 67–77). It can affect
employer wage setting and jobseeker behaviour in a variety of ways that
can limit real wage growth. For instance, unemployed jobseekers may be
prepared to accept job offers at lower rates of pay than might have been
the case in the absence of reform. We are able to identify those work-
places most likely to draw applicants from welfare benefit recipients,
and thus those most likely to be affected by welfare reform, through two
data items in WERS, namely whether the workplace used the public job
placement service to fill vacancies for the largest non-managerial occu-
pation at the workplace in the last twelve months, and whether the
workplace had special procedures to encourage job applications from
those who had been unemployed for at least twelve months. Neither
was associated with pay freezes or cuts in the last pay settlement for the
workplace’s largest non-managerial occupational group, nor was either
associated with freezes or cuts in wages, or the reduction of non-wage
benefits, in response to the recession. Thus, to the extent that welfare
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reform might be expected to impact most on employers engaging with
the public job placement service and drawing from the unemployed for
recruits, there was no discernible direct effect of welfare reform on these
aspects of wage setting. Of course, it is quite possible that the reforms have
had other direct effects on wage setting, and that they have had broader,
less direct effects on the operation of the labour market in general.
Although the UK has experienced a very substantial inflow of

migrants in the last few years—a labour supply shock that could, in
principle, slow the rate of real wage growth—the empirical evidence on
the link between immigration and wages is heavily contested (see Ruhs
and Vargas-Silva, 2014). In 2011, for the first time WERS collected
information on the number of non-UK nationals employed at the
workplace, distinguishing between those from the European Economic
Area (the EEA) and those outside.25 Of those employed in private sector
workplaces in 2011 non-UK nationals accounted for a mean of 7.6 per
cent, of whom 3.0 per cent were non-EEA nationals. Although the
percentage of non-UK nationals employed at the workplace had no
bearing on wage freezes or cuts that were directly attributed to the
recession, and no effect on cuts to non-wage benefits in response to
the recession, the probability of a pay freeze or cut for the largest non-
managerial occupational group in the last pay settlement rose with the
proportion of non-EEA nationals employed by the workplace. One-
quarter (26 per cent) of private sector workplaces had instituted a pay
freeze or cut for the largest non-managerial group of employees in the
last pay settlement. An increase in one percentage point in the number
of non-EEA nationals employed at a workplace raised the probability
of a wage freeze or cut by roughly 0.4 of a percentage point.26 The
proportion of EEA nationals was not statistically significant. One
potential explanation for this finding is that a workplace’s ability to
employ non-EEA nationals reduces the bargaining power of employees
at that workplace, thus limiting employees’ ability to resist wage
freezes or cuts.
If wages have fallen in response to changes in productivity levels we

might expect to see ‘Productivity levels within the organization or
workplace’ featuring prominently as an influence on the last pay settle-
ment for the largest non-managerial occupation in the workplace.

25 The EEA comprises the European Union, Iceland, Liechtenstein, Norway, and
Switzerland.

26 The coefficient on the proportion of non-EEA nationals was –0.52 in the absence of
controls (t-stat of 3.95), falling to –0.38 (t=2.23) with controls for number of employees,
single establishment organization, industry, region, union, and largest occupational group.
Full results are available on request.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

The UK’s Productivity Puzzle

161



Table 5.9 compares the influences on pay settlements in 2011 with
those in 2004 for all settlements and those that resulted in a freeze or
cut versus a pay increase. The most commonly cited influence is ‘The
financial performance of the workplace or organization’: it accounted
for over one-third (36 per cent) of responses in 2011, up from 30 per cent
in 2004, and was particularly salient in settlements leading to a freeze or
cut. ‘Rises in the cost of living’ was the second most commonly cited
factor, and was more salient in cases where the settlement led to a pay
rise. ‘Industrial Action threatened or taken’ rarely featured in employers’
considerations at all, perhaps indicating the limitations of unions’ influ-
ence over pay awards.
Productivity levels accounted for around one-fifth of responses, but

they were no more heavily cited in 2011 than they were in 2004, nor
did they feature more in cases where there was a pay freeze or cut.
There is therefore little to indicate that productivity had become a
more common consideration in wage setting as a result of the
recession.27

Table 5.9. Influences on the most recent pay settlement for the largest non-
managerial occupation

2004 2011

All Freeze/cut Increase All Freeze/cut Increase

Financial
performance

30 36 29 36 44 34

Productivity levels 21 23 21 19 18 19
Changes in cost of

living
24 11 26 21 17 22

Recruitment and
retention

21 16 21 13 11 14

Industrial action <1 <1 <1 <1 <1 <1
None of these 4 14 3 12 11 12
N workplaces 1,750 182 1,587 1,756 379 1,346

Notes: (1) Responses to question: ‘Looking at this card, which of the factors listed influenced the size of
the pay settlement or review for [largest occupational group]?’ (2) Figures are column percentages based
on N responses, so adding to 100.

Source: Workplace Employment Relations Survey

27 These figures are based on the subset of coded responses available in 2004 and 2011. In
2011 a more extended set of options was provided including reference to the national
minimum wage for example. Productivity levels accounted for 16 per cent of this more
extended set of influences in 2011, a figure that did not differ according to whether the
settlement resulted in a pay increase or not. Financial performance was mentioned almost
twice as many times (31 per cent).
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5.3.6 Working Harder or Not So Hard?

There are two competing hypotheses regarding the potential effect of
the recession on individuals’ labour productivity. The first is that the
combination of lower product and service demand with labour hoard-
ing has created ‘slack’ such that employees are not required to work as
hard or as ‘smart’ as they were previously. Declining real wages may
have contributed to this trend since employees may lack the incentive
to put in additional effort. The alternative hypothesis is that recession
has placed additional pressures on employees to increase their efforts,
either directly following the loss of co-workers, or indirectly through the
threat of dismissal or replacement by jobseekers.
Although we lack direct measures of individual productivity, employ-

ees were asked how strongly they agree with the statement ‘My job
requires that I work very hard.’ The percentage of employees who
‘strongly agree’ with this statement increased significantly from 25 per
cent in 2004 to 32 per cent in 2011. This difference remains statistically
significant and actually grows in size when controlling for observable
differences in employees’ demographic, job, and workplace characteris-
tics. How hard people thought they were required to work was not
associated with how adversely the workplace had been affected by the
recession. Instead it was positively associated with HR managers’ per-
ceptions of the degree of market competition the workplace currently
faced. Furthermore, it was positively associated with the number of
changes employees said had been made to their jobs as a result of the
recession.28 Further investigation revealed this association was driven
by those who said ‘My workload increased’, a response given by one-
quarter (26 per cent) of private sector employees. The evidence is there-
fore supportive of the proposition that employees were working harder
than prior to the recession, partly as a result of changes made by man-
agement in response to recession, but also because of highly competitive
market conditions. However, there is little evidence that management
were able to translate that hard work into a more productive workplace,
since how hard employees said their jobs required them to work was not
significantly correlated with HR managers’ perceptions of the work-
place’s productivity relative to the industry average.29

28 Those who had been in the same workplace during the recession were asked ‘Did any of
the following happen to you as a result of the most recent recession?’ and were offered
nine responses.

29 Analyses of the panel of private sector workplaces revealed that, although there was a
positive correlation between the mean workplace score for how hard employees worked and
the workplace’s labour productivity and financial performance, this association disappeared
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5.3.7 The UK’s ‘Flexible Labour Market’

The UK is often characterized as an economy with a very flexible labour
force relative to many of its EU counterparts for two reasons. First, it is
fairly lightly regulated such that employers face relatively low dismissal
costs and face minimal constraints in terms of the sorts of labour con-
tracts they can utilize (OECD, 2013b). The second aspect, touched upon
already, is the low incidence and relative weakness of trade unions. For
many years it has been argued that unions face declining bargaining
power and, as such, a reduced ability to influence both wage setting (see
Section 5.3.5) and restrictions on work practices and labour supply.
Employers in Britain may avail themselves of this labour market flexi-
bility when setting wages, as discussed in Section 5.3.5, but they may
also take advantage of it in configuring their workforce.
WERS asks HR managers what types of workers they use, either under

contract or directly as employees, to undertake the workplace’s business.
These include shift-working, fixed-term and temporary contracts, free-
lancers, agency workers, home-workers, zero-hours contracts, and
annual-hours contracts, as well as part-time workers. Such contracts
offer employers numerical flexibility, which can be useful when seeking
to adjust the amount of labour they need in response to changes in
demand, such as the onset of recession.
Workplaces weremore likely to resort to numerical flexibility via these

contracts in 2011 than they were in 2004: excluding the use of part-time
workers (who were present in 76 per cent of private sector workplaces in
2004 and 77 per cent in 2011), half (50 per cent) of workplaces had used
at least one form of flexible contract in 2004, but this had risen to two-
thirds (65 per cent) by 2011 (Van Wanrooy et al., 2013: 40). There were
no striking increases in the use of a particular type of contract, with the
exception of shift-working which was used in 24 per cent of private
sector workplaces in 2004 and 32 per cent in 2011. Instead, usage
increased marginally across a range of contract types. The percentage
using two or more such contracts rose from 43 per cent to 57 per cent.
However, the use of numerical flexibility was not associated with HR

managers’ perceptions of how adversely their workplace had been
affected by the recession. Instead, if one considers the actions employers
said they took in response to the recession they tended to involve cost
cutting, for example through compulsory redundancies, and work

after accounting for fixed workplace unobservable characteristics (both in workplace fixed
effects and first difference models)—so there was no association between change in employ-
ees working hard and improvement in workplace performance.
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reorganization (VanWanrooy et al., 2013: 19), consistent with theman-
agerial prerogatives that characterize Britain’s ‘right-to-manage’ model
of employment relations. Managers were actuallymore likely to say they
had cut the number of agency or temporary staff in response to reces-
sion, rather than increase them (13 per cent reduced them compared to
3 per cent who increased them), perhaps as a further cost-cutting exer-
cise, in the knowledge that core employees could be relied upon to offer
numerical flexibility through reduced paid overtime (19 per cent of
workplaces) and even reduced basic hours (15 per cent of workplaces).
To see if workplaces appeared to benefit from greater use of numerical

flexibility, we sought to identify whether there was any correlation
between a workplace’s use of numerical flexibility, its strength emerging
from the recession, and its performance in 2011. Conditioning on how
adversely the workplace had been affected by recession, plus other
standard controls (size, single workplace organization, age, industry,
region, unionized, and largest non-managerial occupational group),
there was no association between the intensity with which numerical
flexibility was used (as measured by the number of types of flexible
contract worker used) and how strongly the HR manager agreed with
the statement ‘This workplace is now weaker as a result of its experience
during the recent recession.’ Replacing this count variable with the
variables identifying the type of numerical flexibility used, two
practices—shift-working and the use of fixed-term contracts—were actu-
ally associated with a greater likelihood of emerging weaker from reces-
sion. Similarly, conditioning on the same set of controls, the number of
numerical flexibility practices was not associated with labour product-
ivity or financial performance in 2011. Two practices—fixed-term con-
tracts and annualized hours contracts—were significantly associated
with lower labour productivity than the industry average.
Analyses of the panel of private sector workplaces indicate that work-

places that increased their use of numerical flexibility between 2004 and
2011 experienced a deterioration in workplace performance, as captured
by an additive scale combining scores for financial performance, labour
productivity, and quality of output. This effect was statistically signifi-
cant and apparent in both first difference and workplace fixed effects
estimates which account for unobserved fixed differences across work-
places. The workplace fixed effects estimates also revealed a negative
correlation between changes in labour productivity relative to the
industry average and increased use of numerical flexibility.30 Of course

30 Full results are available on request.
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it is not possible to infer causality from such estimates. It is possible, for
instance, that it is those workplaces where performance is deteriorating
that resort to more numerical flexibility practices. Nevertheless, these
results provide robust evidence that the numerical flexibility employers
can use as a result of Britain’s flexible labour market model is not
beneficial in terms of workplaces’ performance and productivity.
A priori it is perhaps unclear what impact unionization may have had

on workplace productivity. On the one hand, if unions have limited
bargaining strength, not only is the upward pressure on wages likely to
diminish as discussed earlier, but employers are also at liberty to pursue
profit maximization without regard to their employees’ collective voice.
This may be advantageous to firms if managers have the information
and capability to follow the right course of action. It may not be so
beneficial to firms if, as some argue, managers benefit from effective
worker voice—as, for example, in the case of firms adopting a ‘mutual
gains’ approach whereby firms seek to maximize profits via worker
involvement, subject to workers benefiting through an increased share
of those profits (Kochan, 1994).
Neither the presence of a union recognized for pay bargaining nor

union density are significantly associated with workplace performance
in 2011, whether performance is measured in terms of the additive
performance scale, financial performance, or labour productivity.
However, analyses of the panel reveal that workplaces that experienced
an increase in union density between 2004 and 2011 also improved
their performance relative to the industry average, both on the additive
scale and in terms of labour productivity. Similarly, in some estimates
workplaces that became unionized experienced improved workplace
performance, though this finding is less robust.31 This is limited evi-
dence in favour of the proposition that unionization may be beneficial
to workplaces seeking to improve their performance after the recession,
perhaps because unions may have adopted a ‘mutual gains’ stance. It
runs counter to the proposition that firms benefit from a highly deregu-
lated and non-unionized environment.

5.3.8 Summary

The picture regarding the genesis and explanations for the productivity
puzzle derived from microanalyses of the Workplace Employment Rela-
tions Surveys is one of complexity and heterogeneity. We find clear

31 Full results are available on request.
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evidence of labour intensification, but employers appeared incapable of
turning this effort into improved workplace level productivity. There is
substantial evidence of widespread pay freezes and cuts which help
explain the substantial decline in real wage growth since the onset of
recession. Pay freezes and cuts were often initiated by workplace man-
agers in direct response to the recession. It remains unclear why such
wage adjustments were possible in this recession when they have been
largely absent in earlier recessions, but it is possible that employers faced
‘softer’ constraints emanating from union power and the need to main-
tain wage levels to recruit and retain staff. Immigrationmay have played
a role: downward wage adjustments were more likely in workplaces
using non-UK nationals from outside Europe. Workplace closure rates
were little different to those experienced in more benign conditions
prior to the recession, but there is some evidence of a ‘cleansing’ effect
with poorer performing workplaces being more likely to close.
Employment growth rates vary greatly across workplaces but, on

average, they have held up well during recession. However, this obser-
vation overlooks the impact the recession had in workplace shrinkage,
especially among those facing declining demand for goods and services.
There is some evidence of labour hoarding, especially hoarding of high-
skilled labour: this has had no discernible impact on the rate of innov-
ation. There appeared to be little change in the overall rate of workplace
innovation, but declining or turbulent demand for goods and services
limited the degree of innovation in processes and products. There was
no discernible impact of recession on either the number of HRM prac-
tices workplaces invested in, nor their returns on those investments.
There is no evidence that workplaces have benefited from Britain’s
‘flexible’ labour market as indicated by using recruitment channels
used by welfare recipients or the use of numerically flexible workers.
On the contrary, workplaces with increasing unionization appeared to
benefit in terms of improved workplace performance.

5.4 The Future

The old orthodoxy that recessions tend to have short-term impacts on
output has recently been challenged. Instead, a consensus has emerged
that ‘hysterisis’—a long-term effect of recession on output due to
reduced capital accumulation, scarring effects on workers through
job loss, and disruptions to economic processes underlying techno-
logical progress—is likely. In his analysis of twenty-three OECD
countries Ball (2014) finds the Great Recession has had a large impact

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

The UK’s Productivity Puzzle

167



on countries’ productive capacity (as measured by estimates of poten-
tial output) and that the growth rate of potential output is well below
what it was before 2008, meaning ‘the level of potential output is likely
to fall even farther below its pre-crisis trend in the years to come’ (Ball,
2014: 2).
Preoccupied with which policy levers to pull and when, economists

at the Bank of England and elsewhere have been trying to grapple with
the evidence to date on the sources of the UK’s productivity puzzle so
as to distinguish cyclical frommore persistent economic difficulties. In
a recent review Barnett et al. (2014b) emphasize the continued weak-
ness of growth in the UK’s labour productivity, suggesting that
strength in labour hiring and ‘modest pickup in productivity growth
suggest that spare capacity within firms is unlikely to explain much of
the current weakness’. Instead, they emphasize the potential for the
financial crisis to have a persistent effect on productivity levels. Their
estimate is that these more persistent factors, such as reduced invest-
ment in physical and intangible capital, together with impaired
resource allocation, may account for between six and nine percentage
points of the sixteen percentage point shortfall in labour productivity
relative to the pre-crisis trend. At the same time they recognize that
‘there remains considerable uncertainty around any interpretation of
the puzzle’.
In his analysis of OECD countries, Ball (2014: Table 1) suggests the

rate of growth in the UK’s productive capacity is two-thirds of its pre-
recession rate, a recessionary ‘hit’ similar in magnitude to that experi-
enced by France, much smaller than the impact on Spain, and much
larger than the impact on Germany.
At the time of writing (late 2015) the UK’s labour market was hotting

up. Unemployment has been falling quite quickly and some real wage
growth has returned. Some fear wage ‘catch up’ as workers seek to make
up for the lost wages incurred since the recession hit. But this scenario
assumes a degree of worker bargaining power that is not evident. As noted
earlier, union reach continues to decline, albeit slowly, and some parts of
its traditional power base—notably the public sector—face the biggest
challenges. There is evidence that a wedge is opening up between prod-
uctivity growth and wage growth, especially among lower paid workers,
consistent with low and/or diminishing bargaining power. High labour
market participation rates may help account for such trends since
unemployed labour may more easily substitute for existing labour. As
Gregg, Machin, and Fernandez-Salgado (2014b) note, wage growth
is unlikely without productivity growth and, they maintain, with
real wages remaining low, firms’ incentives for capital investment
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remain muted. There is thus a vicious circle in which poor productivity
begets low wage growth and vice versa.32

But perhaps the acid test of the recession’s impact on the UK’s longer-
term productivity performance is what has happened to TFP. Pessoa and
Van Reenen (2013) argue that there has been only a small drop in TFP
but, as noted earlier, most other researchers who have investigated this
particular issue judge that the drop in TFP was substantial and forms a
key part of the story for the UK. For instance, Barnett et al. (2014a) argue
that ‘the change in the capital to labour ratio since the crisis can only
account for a small part of the shortfall in productivity relative to its pre-
crisis trend. Therefore, it is likely that much of the fall in measured
labour productivity is accounted for by a fall in TFP . . .We make the
inference that the loss in labour productivity identified . . . will largely
reflect a loss in measured aggregate TFP due to the misallocation of
capital across sectors’. They suggest the process of capital reallocation
since 2008 has been ‘unusually slow . . . relative to previous UK reces-
sions and other banking crises’ (p. R35), consistent with the possibility
that efficient resource allocation may impair the UK’s longer-term
growth prospects.
In the longer run the UK’s productivity trends are likely to reflect the

long tail of poorly performing firms that the UK has been noted for over
many years. Some of this is due to structural factors such as the role of
family owned firms, and ‘poor management’ more generally in Britain
(Bloom and Van Reenen, 2010). Furthermore Britain continues to be
characterized by laissez-faire economics and politics in the Thatcher
mould, such that it eschews state intervention, shies away from indus-
trial strategy, and protects managers’ right to manage, even when those
managers appear poorly equipped for the job.
However, there are some areas where optimism ismerited. London is a

global centre, one of only a few truly international ‘hub’ cities benefit-
ing from agglomeration and networking. It continues to thrive and
prosper, offering safe haven for international capital, migrant labour
flows, and talented entrepreneurs. More broadly, a number of reforms
have been undertaken in the UK since the 1980s which have provided a
foundation for a continuation in the long-term productivity catch-up
that the country began relative to its competitors in the 1980s. These
reforms include the expansion of higher education, reforms to welfare
systems and labour law, and deregulation of capital flows (Aghion et al.,
2013). The UK has invested very heavily in human capital via growth in

32 The public sector may be an exception: here government intervention in wage setting
and employment levels will continue, potentially driving productivity growth.
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participation in higher education. Reforms in other areas, such as the
welfare system and labour law, also provide for a flexible labour market
capable of absorbing future shocks, while the deregulation of capital
flows and a relatively liberal immigration policy ensure the free flow of
capital and labour. It remains to be seen whether the UK can benefit
from these good foundations to make up for the ground it has lost in
recent years.
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6

Discussion of the French and British
Conundrums

Dan Andrews

6.1 Introduction

Chapter 4 by Philippe Askenazy and Christine Erhel and Chapter 5 by
Alex Bryson and John Forth provide valuable contributions to under-
standing recent productivity developments in France and the United
Kingdom (UK) respectively. Indeed, the use of workplace surveys to
investigate common factors affecting productivity developments in
France and the UK—such as the returns to organizational capital and
labour hoarding—is particularly useful.
There is a wealth of information in each chapter, and it is clear that

the analysis has been undertaken carefully. Given this, my approach is
to explore selected aspects of each chapter which are relevant to under-
standing productivity performance over the medium term and have
implications for public policy, rather than to quibble with the details.
The utility of this approach is twofold. First, it more closely aligns with
my research background, which centres on the link between structural
policies and long run productivity performance. Second, it allows me to
showcase a range of recent Organisation for Economic Co-operation
and Development (OECD) research, which explores the sources of
cross-country differences in productivity performance.
With this background in mind, Section 6.2 contains some general

comments on three factors that in my view warrant more discussion
in both the French and UK contexts: i) the cyclical insensitivity of
skilled labour; ii) the slowdown in knowledge-based capital accumula-
tion; and iii) the role of resource reallocation. Section 6.3 provides some
reflections on the French productivity puzzle, with a particular focus on
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the role of short-term work. Section 6.4 offers some further thoughts on
the UK puzzle, primarily centred on the changing role of resource
reallocation; while Section 6.5 offers some concluding thoughts.1

6.2 General Comments

6.2.1 The Cyclical Insensitivity of Skilled Labour

Employees with specific training have less incentive to quit, and
firms have less incentive to fire them, than employees with no
training or general training, which implies that quit and layoff
rates are inversely related to the amount of specific training.

Becker (1964)

While there is evidence of upskilling and labour hoarding as a key driver
of the productivity slowdown in both France and the UK, there is little
discussion of the mechanism driving this result. Can we say more about
the apparent cyclical insensitivity of skilled labour? In this regard, recent
labour market search and matching models, which posit an inverse
relationship between the level of skills and employment volatility, are
insightful (Lugauer, 2012; Cairo and Cajner, 2014). In these models,
investments in firm-specific training are complementary with education
and skills, such that periods of upskilling imply more training. This
increases the cost of employment adjustment for both workers and
firms, reducing the volatility of employment in response to shocks.
A keymotivating fact for these studies is that while different education

groups experience similar job finding rates, more educated workers
experience a much lower job separation rate. For example, Cairo and
Cajner (2014) formalize Becker’s insight—that is, higher amounts of
specific training should reduce incentives of firms and workers to
separate—in the context of a model where all new hires lack some
job-specific skills, which they obtain through the process of initial on-the-
job training. However, more educated workers undertake more complex
job activities, which necessitate more initial on-the-job training. After
gaining job-specific human capital, workers have less incentive to separate
from their jobs, with these incentives sharper for more educated workers.
Similarly, Lugauer (2012) shows that when the supply of high-skill

workers becomes large, the economy switches from a pooling to a
separating equilibrium in which firms create jobs specifically for high-
skill workers. The new jobs produce more profits and therefore the

1 The views expressed in the paper are those of the author and do not reflect those of the
OECD and its member countries.
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worker–firm decision to remain matched to one another reacts less to
changes in productivity over the business cycle. Indeed, calibrations
based on this model suggest that the increase in the relative supply of
high-skilled workers can account for over 15 per cent of the Great
Moderation—that is, the sustained fall in gross domestic product
(GDP) volatility—in the United States (US).
While these studies focus on the longer term, using labour market

search and matching models to more directly explore how aggregate
productivity behaves during recessions across countries would therefore
appear to be a fruitful area of future research.

6.2.2 Declining Spillovers from Knowledge-Based Capital Accumulation

Both chapters also understate the potential role of knowledge-based
capital (KBC) in explaining the productivity slowdown. Recent research
demonstrates that innovation is underpinned by investments in KBC,
including research and development (R&D), firm-specific skills, organiza-
tional know-how, databases, design, and various forms of intellectual
property (Corrado et al., 2012). English-speaking countries (particularly
the US), Japan, and Sweden invest relatively heavily in KBC, which trans-
lates into a relatively larger contribution of intangible capital deepening to
labour productivity growth.2 By contrast, the resources devoted to KBC
and their contribution to productivity growth tend to be smaller in some
continental and Southern European economies (van Ark et al., 2009).
Beyond their direct effect on capital accumulation, these cross-

country differences matter to the extent that KBC is often only partially
excludable, which implies that privately created knowledge diffuses
beyond its place of creation, thus providing wider benefits. While esti-
mating knowledge spillovers is challenging, empirical studies which
focus on R&D have generally found these effects to be relatively large
(Hall, Mairesse, and Mohnen, 2010). Indeed, the fact that a positive
association between the contribution of capital deepening and MFP
growth across OECD countries is clearer for KBC than for tangible
capital provides suggestive evidence of such spillover effects (Andrews
and Criscuolo, 2013). This raises the possibility that the productivity
slowdown may partly reflect the pull-back in the pace of KBC accumu-
lation observed during the early 2000s (Adalet McGowan et al., 2015),

2 Over the period 1995–2006, incorporating KBC is estimated to reduce the contribution
of multi-factor productivity (MFP) by close to one-half in Sweden; one-quarter in the US and
Finland; one-fifth in France, the UK, Czech Republic, and Australia; and by one-tenth or less
in Austria, Denmark, Germany, and Japan (van Ark et al., 2009).
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and this factor has been cited as an important contributor to the prod-
uctivity slowdown in the US and the UK (Goodridge, Haskel, andWallis,
2013; Fernald, 2014).

6.2.3 The Role of Resource Reallocation

Besides productivity-enhancing investments within firms (e.g. invest-
ments in KBC), aggregate productivity growthwill also be shaped by two
key ‘between-firm’ factors: resource reallocation across incumbent firms
and firm turnover (i.e. entry–exit). Both papers have a heavy focus on
within-firm factors, and the role of resource reallocation is underplayed.
This is particularly the case with respect to France’s productivity puzzle.
For example, Askenazy and Erhel conclude that misallocation cannot
account for France’s productivity puzzle, to the extent that dispersion of
the economic returns to capital—as proxied by the ratio of gross operat-
ing profits to gross assets—has not increased over time. While this spe-
cific finding is interesting, some additional analysis of the role of
reallocation, based on decompositions of aggregate productivity using
microdata, would be useful. In this regard, the decomposition of aggre-
gate productivity growth that Bryson and Forth present for the UK is
particularly useful, but as I argue in Section 6.4.1, the UK productivity
puzzle is really about the changing contribution of resource reallocation.
More generally, the lack of focus on reallocation is surprising, in light

of the recent literature, which focuses on resource misallocation as a
potential explanation for why some countries are more productive
than others (Hsieh and Klenow, 2009; Bartelsman, Haltiwanger, and
Scarpetta, 2013). A key observation is that in well-functioning econ-
omies, a firm’s relative position in the productivity and size distributions
is positively correlated, which means that on average relatively more
productive firms should be larger (e.g. static allocative efficiency; see
Olley and Pakes, 1996). Research on firm dynamics reveals large cross-
country differences in the efficiency of resource allocation, which sug-
gests that some economies are more successful at channelling resources
to highly productive firms than others. For example, in the US, manu-
facturing sector labour productivity is 50 per cent higher owing to the
actual allocation of employment across firms, compared to a hypothet-
ical situation where labour is uniformly allocated across firms, irrespect-
ive of their productivity (Bartelsman, Haltiwanger, and Scarpetta, 2013).
While a similar pattern holds for some countries of Northern Europe
such as Sweden, it turns out that static allocative efficiency is consider-
ably lower in other OECD economies, particularly those of Southern
Europe (Andrews and Cingano, 2014).
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6.3 France

6.3.1 Short-Term Work—Stepping Stones or Traps?

While Askenazy and Erhel estimate that rising skills and labour hoard-
ing can account for around half of the productivity slowdown in France
(see Section 6.2 for a discussion), they argue that the more widespread
use of short-term work contracts may have also contributed. On this
front, while data limitations complicate their empirical investigation,
recent OECD research confirms that this is nonetheless a pressing policy
issue for France. Indeed, a key question is whether temporary jobs are
‘stepping stones’ into more stable employment, or whether accepting a
temporary job offer locks individuals into non-regular forms of employ-
ment, thereby transforming temporary contracts into a ‘trap’? For
example, according to European Union Statistics on Income and Living
Conditions (EU-SILC) microdata, in all European countries for which
data are available, less than 60 per cent of the workers who were on
temporary contracts in a given year are employed with full-time per-
manent contracts three years later (OECD, 2014). However, there is
significant cross-country variation. The three-year transition rate from
temporary to permanent contracts is around 55 per cent in Norway and
Iceland, but only 20 per cent in France, suggesting that temporary
contracts are considerably less likely to serve as a stepping stone to
permanent work in France than in most other OECD countries.
At the same time, recent OECD evidence based on the Survey of Adult

Skills (PIAAC) suggests that temporary workers are on average less likely
to receive employer-sponsored training than their counterparts on
open-ended contracts (OECD, 2014). For example, on average across
twenty OECD countries for which sufficient data exist, being on a
temporary contract reduces the probability of receiving employer-
sponsored training by 14 per cent (OECD, 2014). However, this penalty
rises to 27 per cent for France, further reinforcing the idea that tempor-
ary contracts are less likely to serve as a stepping stone to permanent
work in France than in other countries. Furthermore, these differences
are significant to the extent that estimation procedure also controls for
cognitive skill variables, which reduces the likelihood that one incor-
rectly attributes an observed training pattern to contract type when, in
fact, this is simply reflecting unobserved ability.
To the extent that training increases the productive skills of workers,

this contributes over time to increase the skills gap between regular and
non-regular workers, making the transition to regular jobs more difficult
as workers age and progress in their professional career. This raises the
important question for policymakers of how to best address labour
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market dualism. In this regard, there are four main reform options:
i) banning fixed-term contracts; ii) reducing employment protection
legislation on regular contracts; iii) introducing a single contract,
whereby termination costs increase with job tenure, while fixed term
contracts are limited or suppressed; or iv) a unified contract, with the
same termination costs applying to all contracts, regardless of whether
they are permanent or temporary.
As discussed in OECD (2014), the choice is complex, and each option

involves overcoming implementation difficulties and requires comple-
mentary reforms to be effective. For example, some countries have
responded to the crisis by easing dismissal restrictions for open-ended
contracts, but it is crucial that these reforms are accompanied by
adequate unemployment benefits, albeit made conditional on strictly
enforced job search requirements and integrated into well-designed
activation packages. At the same time, banning fixed-term contracts is
complicated by enforcement difficulties and would run the risk of redu-
cing hiring and fostering the use of contracts for individual labour
services regulated by commercial law. Perhaps unsurprisingly, then,
there are no country examples of the use of a single contract and only
few examples of unified contracts (OECD, 2014).

6.3.2 Policies to Promote Small Firms

In Chapter 4, Askenazy and Erhel also attribute part of the productivity
slowdown in France to the auto-entrepreneurs reform, which under-
pinned a dramatic increase in self-employment following its introduc-
tion in 2009. While Askenazy and Erhel provide descriptive evidence on
the potential implications from aggregate productivity, it would be
interesting to explore what individuals who were drawn into self-
employment because of the reform would have been doing if the reform
had not taken place. Even so, this is an important contribution since it
provides yet another cautionary tale against the use of size contingent
policies, in the spirit of the recent work of Garicano, Lelarge, and Van
Reenen (2013), who illustrate the adverse consequences for aggregate
productivity of labour market regulations in France, which becomes sig-
nificantly more burdensome for firms once they reach fifty employees.3

3 Garicano, Lelarge, and Van Reenen (2013) show that such size-contingent regulations
induce a bunching of firms just below the fifty employee threshold. This carries adverse
consequences for allocative efficiency, since these firms are relatively more productive than
larger firms on the other side of the threshold and the welfare costs are estimated to be in the
ballpark of 4–5 per cent of GDP.
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Furthermore, in my view, the economic justification for such policy
support for very small businesses is not always clear, given that: i) in
well-functioning economies, the most productive firms are also larger
(see Section 6.2); ii) it is young firms, as opposed to small firms per se
that drive aggregate job growth (Haltiwanger, Jarmin, andMiranda, 2013;
Criscuolo, Gal, andMenon, 2014); iii) scale is important to cover the fixed
costs of R&D and entry into international markets; and iv) the associated
risks with respect to informality.

6.3.3 Organizational Capital and Productivity

Another key element of the productivity slowdown in France is that
the returns to organizational capital have fallen over time. This is
based on analysis from workplace survey data, which shows that a
positive correlation between labour productivity and ‘high involvement
practices’—i.e. organized employee voice and employee shareholding—
is evident in 2005, but not in 2011. This is an interesting finding, but the
conclusion would be strengthened if there was reason to believe that
organized employee voice and employee shareholding were causally
linked to productivity. This stands in contrast to recent evidence from
randomized control trials suggesting that core managerial practices—in
the areas of monitoring, targets, and incentives— and advanced manu-
facturing practices more generally—are causally linked to productivity
performance within firms (Bloom et al., 2013).4 Moreover, that there is
no evidence of declining returns to organizational capital in Bryson and
Forth’s analysis raises the question of why this process would have been
evident in France, but not the UK.5

6.4 The United Kingdom

6.4.1 The Changing Role of Resource Reallocation

Perhaps the most intriguing graph in Bryson and Forth (see Figure 5.5)
decomposes the sources of aggregate productivity growth in the UK over
2004–7, 2008–9, and 2010–12.While the collapse in labour productivity
in 2008–9 is a within-firm story, which motivates the British Workplace

4 A key advantage of randomized control trials is that they are robust to potential biases,
arising from the possibility that more productive firms can employ superior management
consultants.

5 As an aside, given the economic significance of size-contingent labour market regula-
tions in France, it would be interesting to know whether they affect the measurement of
employee voice—the key organizational capital variable used in the analysis.
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Employment Relations Study (WERS) analysis, the step-down in prod-
uctivity growth between 2004–7 and 2010–12 is primarily a reallocation
story (although the within-firm component also moderates somewhat).
Given the well-known procyclicality of productivity growth, it is useful
to look through the crisis period and compare how things changed
between 2004–7 and 2010–12. Based on my reading of the chart:

� Over 2004–7, aggregate labour productivity increased at an annual
rate of around 4.5 per cent, of which reallocation accounted for
about 3.25 percentage points and within-firm factors accounted for
around 1.25 percentage points.

� Over 2010–12, aggregate labour productivity increased at an annual
rate of around 0.75 per cent, of which reallocation accounted for
about 0.25 percentage points and within-firm factors accounted for
around 0.5 percentage points.

� Between 2004–7 and 2010–12, therefore, average annual aggregate
labour productivity growth slowed by 3.75 per cent, of which three
percentage points (or 80 per cent) is accounted for by less efficient
reallocation and 0.75 percentage points (or 20 per cent) by lower
within-firm productivity growth.

From this perspective, a key aspect of the UK’s productivity puzzle
relates to the changing contribution of resource reallocation. Further-
more, the pre-crisis contribution from reallocation is not only striking
but is very large compared to what is typically observed in the literature.
Apart from episodes of dramatic structural reform (e.g. Eastern Europe in
the 1990s), the contribution from reallocation—over relatively short
windows (e.g. three to five years)—is typically dwarfed by the within-
firm component. In fact, while the leading cross-country study finds
that within-firm improvements in performance account for the major-
ity of aggregate labour productivity growth over a five-year window, the
contribution from firm entry and exit is estimated to reach at least 20
per cent in some OECD countries (the estimates are higher for emerging
countries), while that from reallocation of labour across existing enter-
prises is generally small, but positive (OECD, 2003; Bartelsman,
Haltiwanger, and Scarpetta, 2004).6

6 These estimates are likely to understate the contribution of reallocation, since the direct
contribution of net entry is reinforced by an indirect effect whereby incumbents raise their
own productivity to maintain market share in the face of strong entry pressures (see Aghion
et al., 2007). And, the contribution from reallocation—particularly net entry—tends to
increase when the analysis is conducted over longer time horizons (Foster et al., 2001;
Bartelsman et al., 2004).
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This raises the question of what is driving the sizeable pre-crisis
contribution from reallocation, and why did contribution of realloca-
tion fall so dramatically after the crisis. In this regard, a further break-
down of the reallocation term in Figure 5.5 into the separate
contributions of reallocation across incumbents and net entry (entry
and exit) would be useful, as would data for the pre-2004 period. Even
so, two candidate explanations—that are not explored in the paper—for
the slowdown in productivity growth between 2004 and 2007 and 2010
and 2012 spring to mind.
First, productivity growth may have slowed owing to the fading of

the (one-off) positive effects on productivity of the globalization
shock, triggered by the emergence of China. Indeed, Bloom, Draca,
and Van Reenen (2011) show that the removal of product-specific
quotas (on Chinese imports into Europe) following China’s accession
to the World Trade Organization (WTO) triggered a significant increase
in productivity within European firms exposed to the shock over
2000–7, and also accelerated the pace of productivity-enhancing reallo-
cation. Indeed, it would be interesting to investigate whether this
explanation bears fruit.
Second, the decline in business start-up rates—observed in many

OECD countries—over the 2000s may also shed light on the productiv-
ity slowdown in the UK (Criscuolo, Gal, andManon, 2014). This explan-
ation is appealing to the extent that firm entry affects aggregate
productivity directly via the reallocation channel, and indirectly via
the within-firm productivity channel, by placing pressure on incum-
bent firms to innovate. Moreover, the timing is also convenient: accord-
ing to Criscuolo, Gal, andManon (2014), business start-up rates initially
increased in the UK during the 2000s, but then fell dramatically from
2010, which is broadly consistent with the trajectory of productivity
growth that I have documented.

6.4.2 The Cleansing Effect of Recessions

While recessions can be a solid breeding ground for productivity-
enhancing reallocation and firm restructuring (Hall, 1993; Caballero
and Hammour, 1994), recessions—particularly when associated with
financial crises—might also have long-term scarring effects if they
reduce the availability of finance for entrepreneurs (Caballero and
Hammour, 2005) and thus scope for experimentation (Ziebarth, 2012;
Buera and Moll, 2013). In this regard, Bryson and Forth present some
interesting evidence to show that the recession may have had a cleans-
ing effect by ‘killing the weakest’, to the extent that it reduced the
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survival probabilities of less profitable establishments.7 In fact, this is
consistent with: i) recent OECD analysis (Criscuolo, Gal, and Manon,
2014), which shows that old firms—which are often less productive
than young firms—shed more jobs during the crisis, even though this
occurred through their downsizing, rather than exit; and ii) evidence
presented in Chapter 5 that reallocation was the main source of aggre-
gate productivity growth during the recession.

6.4.3 Lack of Consensus over the Basic Facts

While Bryson and Forth provide a comprehensive literature review, the
lack of consensus over the seemingly basic facts regarding the UK prod-
uctivity slowdown is remarkable. While Pessoa and Van Reenen (2014)
identify capital intensity as the predominant driver of the slowdown in
labour productivity, other studies suggest that the weakness in labour
productivity is primarily a story about MFP (Field and Franklin, 2014;
Harris and Moffat 2014). This highlights the pitfalls of productivity
measurement, particularly in real time, and suggests that further
research is required to truly understand the UK’s productivity puzzle.

6.5 Concluding Thoughts

Chapters 4 and 5 provide a rich account of recent productivity develop-
ments in France and the UK. As is usual, the extent to which these
analyses can solve their respective productivity puzzles will only
become clear in time. Even so, both chapters contain the ingredients
for thinking about future productivity, which I will briefly touch
on now:

� First, using firm-level data—particularly to decompose aggregate
productivity growth (as in Figure 5.5)—is not only useful for under-
standing past performance, but may contain insights for the future.
For instance, Bartelsman and Wolf (2014) show that the within-
firm and reallocation components of productivity growth decom-
positions can improve forecasts of aggregateMFP growth, even after
accounting for the fact that firm-level data typically become avail-
able with a lag.

7 Interestingly, however, a firm’s productivity in 2004 was not predictive of whether it had
closed by 2011.
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� Second, Chapter 5 illustrates that the penetration of modern
human resources practices in workplaces in the UK is far from
complete. This raises the eternal question of why seemingly non-
rival technologies and best practices do not diffuse to all firms in an
economy.

� Finally, the evidence is building that subsidizing small firms can be
misguided, with adverse effects for aggregate productivity growth as
illustrated in Chapter 4. As a corollary, we rarely talk about how to
best facilitate efficient firm exit, which can affect the efficacy of
other policy instruments. In this regard, Acemoglu et al. (2013)
show that policy intervention such as R&D tax subsidies are only
truly effective when policymakers can encourage the exit of low-
potential incumbent firms, in order to free up R&D resources (i.e.
skilled labour) for innovative incumbents and entrants.
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7

The German Labour Market Puzzle
in the Great Recession

Lutz Bellmann, Hans-Dieter Gerner, and Marie-Christine Laible

7.1 Introduction

The repercussions of the Great Recession of 2008/9 have been discussed
diligently in the past years and have renewed the focus on the question
of nations’ productivity development. While substantial inequalities in
the level, as well as the development, of productivity in European Union
(EU) countries were observed before the recession, these differences
have manifested more severely during and after the economic crisis of
2008/9 (see Table 7.1). In order to be able to explain the observed cross-
country productivity disparities, in-depth analyses of their determinants
as well as the particularities of different countries are required.
This chapter’s focus lies on Germany’s growth paths before, during,

and since the Great Recession. The German case is distinct compared
to other countries: Germany encountered a labour market puzzle more
than a productivity puzzle. Additionally, two features of the Great
Recession, that is the nature of the crisis as a demand shock affecting
mainly the manufacturing sector coupled with the ephemerality of the
crisis, led to the specificity of the German case. Thus, compared to other
EU countries, Germany has dealt surprisingly well with a severe decline
in its gross domestic product (GDP) in 2008/9 (see Table 7.1). While the
country’s productivity visibly suffered a substantial shock, employment
reactions were comparably mild (see Figure 7.3). Paul Krugman (2009)
termed this phenomenon ‘Germany’s jobs miracle’ and highlighted the
exceptional stability of Germany’s labour market. Exceptional specific-
ally when comparing Germany’s employment patterns to those of other
EU countries, some of which have still not quite recovered from high
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unemployment rates incurred during the recession. In addition to employ-
ment stability, productivity sprung back relatively quickly after the down-
turn, which may partly be thanks to the rather stable labour market. It is
this employment stability, as well as productivity recovery, which makes
the German case different compared to that of other countries.
As this pattern is unusual for Germany’s reaction to economic down-

turns, the particularities of the recession of 2008/9 will be regarded. We
believe that a driving force behind the specific patterns in productivity
and employment development is the system of industrial relations in
Germany, and the labour market institutions implemented prior to the
crisis. Thus, this system will be put forth as one reason for Germany’s
reactions to the crisis, with an emphasis on the institution of company-
level pacts for employment and competitiveness.
This chapter first aims to highlight Germany’s particular productivity

and employment development paths in a macroeconomic overview.
Next, reasons for Germany’s reaction to the economic recession and
its particular development patterns will be highlighted. Germany’s ‘jobs
miracle’will be discussed in this context, thereby putting a specific focus
on the relation of productivity development and employment develop-
ment. We assess that the specific institutional setting of Germany’s
labour market has contributed to the way Germany was able to deal
with the crisis. Thus, this chapter’s main emphasis lies on industrial
relations. Their institutional set-up will be described and their effects on
employment and productivity will be investigated empirically using the
IAB-Establishment Panel Survey. Results will be discussed in detail.
Finally, conclusions will be drawn from the analyses.

7.2 Macroeconomic Trends

At a first glance, it seems difficult to reconcile the fact that Germany
was hit comparably hard by the Great Recession, but sprang back
quickly. It could have been expected that a severe decline in GDP during
2008/9 would have had lasting repercussions for Germany’s economy—
as can be observed in several other European countries. However, as
Section 7.2.1 shows, this is not the case.

7.2.1 Key Macroeconomic Indicators

7.2.1.1 GDP
A look at Germany’s GDP per capita from 1991 to 2014 (see Figure 7.1)
indicates a rather stable pattern. Germany’s GDP per capita rose more or
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less steadily from the 1990s to the 2000s. It is notable that an upswing can
be observed right before the Great Recession of 2008/9. When the reces-
sion hit, Germany’s per capita GDP dropped severely. However, this
decline was only of short duration, as can be seen by the fact that GDP
rebounded quickly to pre-recession levels and even surpassed them as
early as 2011. After a short flattening of GDP per capita growth in 2012
and 2013, a renewed upturn can be observed in the most recent year.
Möller (2010b) observed a 5 per cent decline in Germany’s GDP, while

Burda and Hunt’s (2011) calculations revealed an even higher drop and
indicate that GDP fell 6.6 per cent from its peak in 2008 Q1. Compared to
other EU countries and even among all industrialized economies, this
decline was one of the more severe of this recession. Additionally,
Table 7.1 displays GDP growth relative to the previous year for selected
countries. Thus, according to Eurostat (2014b) calculations, Germany’s
GDP declined 5.1 per cent in 2009 relative to 2008. Comparing this
number to United States (US) GDP, which fell by 2.8 per cent in 2009
relative to 2008, or the decline in France (–3.1 in 2009 relative to 2008),
Great Britain (–5.2 in 2009 relative to 2008), and Spain (3.8 in 2009
relative to 2008), shows the extent to whichGermany’s GDPwas affected.

7.2.1.2 EMPLOYMENT
The severe decline in GDP was coupled with a surprisingly moderate
employment response. More specifically, the unemployment rate
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Figure 7.1. Germany’s GDP per capita (1991–2014)

Notes: Prices from 2010 in 1,000 euros.

Source: Statistisches Bundesamt (2015)
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Table 7.1. Growth rate of real GDP in selected countries

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

EU (28 countries) 1.3 1.5 2.6 2.2 3.4 3.2 0.4 –4.5 2.0 1.6 –0.4 0.1
EU (17 countries) 0.9 0.7 2.2 1.7 3.3 3.0 0.4 –4.4 2.0 1.6 –0.7 –0.4
Belgium 1.4 0.8 3.3 1.8 2.7 2.9 1.0 –2.8 2.3 1.8 –0.1 0.2
Bulgaria 4.7 5.5 6.7 6.4 6.5 6.4 6.2 –5.5 0.4 1.8 0.6 0.9
Czech Republic 2.1 3.8 4.7 6.8 7.0 5.7 3.1 –4.5 2.5 1.8 –1.0 –0.9
Denmark 0.5 0.4 2.3 2.4 3.4 1.6 –0.8 –5.7 1.4 1.1 –0.4 0.4
Germany 0 –0.4 1.2 0.7 3.7 3.3 1.1 –5.1 4 3.3 0.7 0.4
Ireland 5.4 3.7 4.2 6.1 5.5 5.0 –2.2 –6.4 –1.1 2.2 0.2 –0.3
Greece 3.4 5.9 4.4 2.3 5.5 3.5 –0.2 –3.1 –4.9 –7.1 –7.0 –3.9
Spain 2.7 3.1 3.3 3.6 4.1 3.5 0.9 –3.8 –0.2 0.1 –1.6 –1.2
France 0.9 0.9 2.5 1.8 2.5 2.3 –0.1 –3.1 1.7 2.0 0 0.2
Croatia 4.9 5.4 4.1 4.3 4.9 5.1 2.1 –6.9 –2.3 –0.2 –1.9 –1.0
Italy 0.5 0 1.7 0.9 2.2 1.7 –1.2 –5.5 1.7 0.4 –2.4 –1.9
Luxembourg 4.1 1.7 4.4 5.3 4.9 6.6 –0.7 –5.6 3.1 1.9 –0.2 2.1
Hungary 4.5 3.9 4.8 4.0 3.9 0.1 0.9 –6.8 1.1 1.6 –1.7 1.1
Netherlands 0.1 0.3 2.2 2.0 3.4 3.9 1.8 –3.7 1.5 0.9 –1.2 –0.8
Austria 1.7 0.9 2.6 2.4 3.7 3.7 1.4 –3.8 1.8 2.8 0.9 0.4
Poland 1.4 3.9 5.3 3.6 6.2 6.8 5.1 1.6 3.9 4.5 2.0 1.6
Portugal 0.8 –0.9 1.6 0.8 1.4 2.4 0 –2.9 1.9 –1.3 –3.2 –1.4
Romania 5.1 5.2 8.5 4.2 7.9 6.3 7.3 –6.6 –1.1 2.3 0.6 3.5
Slovenia 3.8 2.9 4.4 4 5.8 7.0 3.4 –7.9 1.3 0.7 –2.5 –1.1
Finland 1.8 2 4.1 2.9 4.4 5.3 0.3 –8.5 3.4 2.8 –1.0 –1.4
Sweden 2.5 2.3 4.2 3.2 4.3 3.3 –0.6 –5.0 6.6 2.9 0.9 1.6
Great Britain 2.3 3.9 3.2 3.2 2.8 3.4 –0.8 –5.2 1.7 1.1 0.3 1.7
Iceland 0.1 2.4 7.8 7.2 4.7 6.0 1.2 –6.6 –4.1 2.7 1.5 3.3
Norway 1.5 1.0 4.0 2.6 2.3 2.7 0.1 –1.6 0.5 1.3 2.9 0.6
Switzerland 0.2 0 2.4 2.7 3.8 3.8 2.2 –1.9 3.0 1.8 1.0 2.0
US 1.8 2.8 3.8 3.4 2.7 1.8 –0.3 –2.8 2.5 1.8 2.8 1.9
Japan 0.3 1.7 2.4 1.3 1.7 2.2 –1.0 –5.5 4.7 –0.5 1.4 1.6

Notes: Changes relative to the previous year in per cent.

Source: Eurostat (2014b)
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increased onlymarginally and was still lower in 2008/9 than at the end of
the last downturn in 2005 (see Figures 7.2 and 7.3). These observations are
unique for theGermancase and support the idea of a labourmarket puzzle.
AsGermany’s post-recessionGDP and employment trends are dissimilar

to other European countries’ development paths (see the Introduction of
this book), a closer look seems necessary in order to understand the
particularities of Germany’s productivity development. Figure 7.2 illus-
trates developments of different economic indicators from 2000 to 2014.
The top panel shows the unemployment rate between 2000 and 2014 and
the bottom panel puts real GDP, total employment, and average hours
worked into relation. The figures depict that Germany experienced an
economic upswing prior to 2008/9 during which the unemployment rate
declined visibly. With the onset of the recession, real GDP fell substan-
tially. However, the unemployment rate records only a small peak in the
crisis year, to return to a continued falling trend thereafter.
This resilience of the German labour market is known as ‘Germany’s

jobs miracle’ (see Section 7.4). Especially when comparing Germany’s
quarterly unemployment rates from 2006 to 2013, it becomes apparent
how well the German labour market has recuperated in the face of
the crisis (see Figure 7.3). According to Eurostat (2014a), Germany’s
unemployment rate started out at 10.6 per cent in 2006 Q1 and steadily
declined prior to the crisis,1 to 7.2 per cent in 2008 Q4. Even during 2009
Q4, Germany’s unemployment rate only rose marginally to 7.7 per cent
(compared to Spain 2009 Q4: 18.9 per cent; France 2009 Q4: 9.6 per cent;
United Kingdom (UK) 2009 Q4: 7.7 per cent; US: 2009 Q4: 9.9 per cent).
In 2013 Q4 the seasonally adjusted unemployment rate was one of the
lowest in Europe, at 5.2 per cent. These numbers additionally suggest a
strong labour market even during crisis times.

7.2.1.3 LABOUR PRODUCTIVITY AND LABOUR COSTS
Another important characteristic of Germany’s economic reaction
to the recession is that while employment remained relatively stable,
the average hours worked fell, indicating a reduction in labour product-
ivity.2 Overall, it seems that German firms reacted by adjusting the
intensive margin (hours worked), rather than the extensive margin

1 A possible reason for this steady decline is labour market reforms undertaken in the
2000s (see Section 7.4.2).

2 This reduction in labour productivity is in stark contrast to the US markets’ reaction to
the crisis. As Ohanian (2010) points out, the effects of the recession on the US differ from
Germany, France, and the UK in so far as lower output was due to a large reduction of labour
inputs in the US, as opposed to a decrease in labour productivity.
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Figure 7.2. GDP, unemployment rate and average hours worked (2000–14)

Note: German unemployment rate, real GDP, total employment, and average hours worked
2000–14. GDP, unemployment, and hours indexed 2007=100.

Source: OECD StatExtracts
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(number of employees), thereby keeping total employment stable
during the downturn.
This hypothesis is reflected in Germany’s labour productivity and

labour cost developments: Defined as the ratio of GDP to worker
(employed and self-employed), labour productivity has risen by 22.7
per cent between 1991 and 2011 (34.8 per cent for GDP to hours
worked) (Destatis, 2012).
Labour costs increased by 47.5 per cent in the period 1999–2011,

while the average hours worked per employee decreased by almost 10
per cent during this time. The unit labour costs increased by 20.2 per
cent (per worker). The main portion of this growth can be attributed to
the five years after Germany’s reunification. After this period, unit
labour costs remained relatively stable until 2008, with an average
yearly increase of less than 1 per cent—only to increase substantially
in 2009 by 5.5 per cent per worker (6.0 per cent per hour) relative to the
previous year (Destatis, 2012; Hauf, 2012). Thus, while employment
remained stable and productivity plummeted, labour unit costs rose.
Then, in 2010, a unit labour costs alignment occurred (–1.2 per cent and
–1.5 per cent respectively); however, in 2011 a renewed increase could
be observed (Hauf, 2012). The reasons for these increasing unit labour
costs can be seen in stabilizing measures taken to overcome the Great
Recession.
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Note: Seasonally adjusted quarterly unemployment rate for selected countries.

Source: Eurostat (2014a)
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Figure 7.4 illustrates a cross-country comparison of labour costs in rela-
tion to GDP.3 This figure clearly shows that Spain’s pattern deviates
from that of Germany, France, and the UK, especially in the post-crisis
years. For Germany, labour unit cost growth rates spiked during the
crisis but quickly decreased again in the post-crisis periods.
Figures 7.5 and 7.6 further reveal the uniqueness of Germany during

the Great Recession. Figure 7.5 shows the labour productivity per worker
and Figure 7.6 shows the labour productivity per hour worked (both
indexed to EU27 countries = 100). Labour productivity per worker and
respectively per hour worked above 100 indicates that the country’s
labour productivity lies over the EU27 average.
While labour productivity did experience a short downward turn in

2009, it rebounded quickly and is currently on an upward trajectory,
which clearly distinguishes the German case from that of the other three
countries, where we do not see the dip in 2009 and ensuing increase in
labour productivity. This is particularly interesting as the UK case, for
example, is rather similar to the German case, insofar as the UK also
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3 The depicted growth rates of Figure 7.4 indicate the development of the share of the
production input, labour, to the value added.
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experienced favourable pre-crisis conditions and hoarding of high-
skilled labour was equally important (see Chapter 5 on the UK). Thus,
while the labour market response in the UK was not dissimilar to
Germany’s, what makes the German case different is the quick return
to GDP growth that could not be achieved in other countries.

7.2.1.4 LONG-TERM REPERCUSSIONS OF THE CRISIS
An important point to be made concerns the long-term repercussions of
the Great Recession. Ball (2014) assesses these long-term effects for
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Figure 7.6. Labour productivity per hour worked
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different Organisation for Economic Co-operation and Development
(OECD) countries by comparing the current estimates of potential out-
put to the path that output potential was following prior to the crisis.
The estimates are based on data from the OECD Outlook for May 2014
and for 2007 (for the pre-crisis paths). The losses in potential output are
country-specific,4 and range from 0 per cent for Switzerland to more
than 30 per cent for Greece, Hungary, and Ireland. The average loss is
8.4 per cent. Compared to the other twenty-three countries in the
study,5 Germany comes in third after Switzerland and Australia,6 with
a loss of potential in 2013 of 2.9 per cent and 3.4 per cent in 2015. The
difference in the growth rate of potential for Germany is also small, with
a pre-crisis growth rate estimation of 1.5 per cent and a 2015 estimation
of 1.2 per cent. Thus one can conclude that the hysteresis effect of the
Great Recession for Germany is minimal.

7.2.1.5 FUTURE OUTLOOK
A prognosis of the Institute for Employment Research (IAB) anticipates
Germany’s growth development to pick up speed (Fuchs et al., 2014).
For 2014, the real GDP is expected to grow by 2 per cent. Unemploy-
ment should decline by 70,000 people to 2.88 million. These positive
expectations indicate that Germany not only faced the recession with
resilience but was additionally able to pick up GDP growth and further
keep unemployment at a low level in the years following the crisis, albeit
allowing for a couple of years of slower progress (see Table 7.1) owing to
the development of the world economy (Fuchs et al., 2014).
The prognosis for 2015 is good and a continued upswing for 2015 is

expected (Wollmershäuser et al., 2014). The GDP is projected to grow
2.2 per cent. While the export volume is growing, following the
improved situation of the world market, most of the GDP growth is
predicted to result from the growth of the domestic economy. This is
owing to, for example, the production at capacity which induces acqui-
sition and expansion investments, as well as investments in construc-
tion. Additionally, imports are expected to grow to support the domestic
economy’s dynamics.

4 The loss in potential output is computed as the potential output prognosis estimated by
the OECD in 2007 (Y**) in relation to the potential outcome prognosis estimated in 2014
(Y*): (Y**–Y*)/Y**.

5 The loss of potential in 2013 is 4.7 percent (5.3 percent for 2015) for the US, 11.0 percent
(12.4 percent for 2015) for Great Britain, 7.5 percent (8.6 percent in 2015) for France, and
18.2 percent (22.3 percent in 2015) for Spain.

6 Australia is assumed to have dealt well with the crisis owing to fiscal stimuli and exports
to Asia (Ball, 2014).
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While the labour market is stable and unemployment rates are low
(Klinger and Weber, 2014), current risks include the implementation of
a minimum wage and changes in the pension age (‘abschlagsfreie Rente
mit 63’—reduction free pension at 63) (Wollmershäuser et al., 2014).
The introduction of a general legal minimum wage of 8.50 euros per

hour on 1 January 2015 will increase the wage level of low-wage earners.
Thus it will support the collective wage system as a lower limit. Exemp-
tions will be valid; for example, for internships during a young person’s
education or if a collective agreement states lower wages (until 2016).
A problem of evaluations is the considerable time lag between the

programme and a possible impact. Thus the evaluation of medium- and
long-term effects is not immediately possible (Caliendo and Hogenacker,
2012: 9). Furthermore, it is difficult to disentangle the effects of the Hartz
Reforms and the introduction of a general legal minimum wage.
However, some predictions for wage levels, as well as employment,

can be made. The minimum wage will increase labour costs, specifically
those ofmarginally employed workers. For this group, a wage increase of
12 per cent is expected, which is relatively high compared to an
expected wage increase of 0.4 per cent for employees subject to social
security (Wollmershäuser et al., 2014). Overall, it is expected that
the introduction of the minimum wage will increase hourly wages by
0.8 per cent for the whole economy.
Arni et al. (2014) ran simulation analyses to evaluate the minimum

wage’s effects on employment. According to these simulations, labour
demand will decrease by 1 per cent for men and by 2.2 per cent for
women owing to theminimumwage, with slightly higher effects in East
Germany compared toWest Germany. Despite this challenge, a positive
future trend is expected for the labour market (Wollmershäuser et al.,
2014).

7.2.2 Establishment-Level Trends

Similar development patterns emerge when looking at data from the
IAB-Establishment Panel Survey calculated for 2000–12 (Figure 7.7,
panels A–D). The numbers refer to data collected from establishments
and therefore specifically depict firm reactions at the plant level. The
time series of an unbalanced panel and two balanced panels are plotted,
one balanced from 2000 to 2010 and the other balanced from 2000 to
2012. As can be seen from the figures, the severity of the crisis differs
slightly for the three groups. However, the basic pattern is consistent.
These IAB-Establishment Panel Survey analyses therefore corroborate

that employment grew slowly prior to the crisis and peaked during the
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Figure 7.7. Annual employment growth, sales growth, separation rate and layoff
rates (2000–12)

Notes: Employment and sales growth rates according to the IAB-Establishment Panel Survey.
The full sample is weighted by cross-section weights; the balanced sample is weighted by
longitudinal weights. Sales are reported for the previous calendar year. Employment refers to
employment on 30 June in the current calendar year. Separations and layoffs refer to the first
six months of the current calendar year.

Source: Author’s calculations based on the IAB-Establishment Panel Survey
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upswing just before the Great Recession (panel A). However, employ-
ment declined only moderately as a response to the economic down-
turn. This is specifically surprising when regarding panel B, which
depicts the sales growth in the same period. Panel B of Figure 7.7 clearly
shows that sales plummeted substantially with the onset of the crisis
and did not recover as quickly as employment growth (at least
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Figure 7.7. Continued
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concerning the balanced panel from 2000 to 2010). The increasing sales
shown by the balanced panel (2000–12) of Figure 7.7 panel B indicates
that the crisis was only a temporary shock (and increasing sales can in
part be attributed to exports to Asia; see Section 7.4). The two panels C
and D of Figure 7.7 additionally show the separation and layoff rates at
the establishment-level and furthermore highlight the mild response
and the relative stability of the labour market during the economic
downturn.
One important distinction has to be made when talking about

Germany’s productivity development. Not every sector was hit equally
by the economic downswing, and this may additionally explain why
Germany’s productivity development pattern was unusual. Figure 7.8
compares the changes in gross value added, total employment, and
average hours worked between the manufacturing sector and the
whole economy during 2006–13. This figure illustrates that the 2008/9
recession mainly affected the manufacturing sector. Furthermore,
within this sector it was primarily producers of investment goods and
consumer durables, as well as their suppliers, who suffered from the
recession. Additionally, owing to their dependence on the world econ-
omy, Germany’s export-oriented firms incurred a demand shock and
therefore were affected most strongly by the repercussions of the reces-
sion. In line with this, it is also the manufacturing sector which suffered
the most severe employment losses. Notably, though, these effects
rarely spilled over to more consumer-oriented services, as evidenced by
the observable differences between manufacturing and the whole econ-
omy (Figure 7.8). The decline of total employment in themanufacturing
sector had not recovered in 2010, again highlighting the disparities
between manufacturing and the whole economy (which not only
rebounded but increased its total employment compared to the pre-
crisis level). Finally, the average hours worked declined much more
severely in the manufacturing sector compared to the whole economy,
indicating a reduction in labour productivity that wasmore pronounced
in manufacturing than elsewhere.

7.2.3 Interim Conclusion

The macroeconomic overview of this section pointed out the unex-
pected behaviour of the German labour market in response to the
Great Recession. While productivity plummeted in 2009, the labour
market remained surprisingly resilient. Consequently, German estab-
lishments primarily adjusted employment on the intensive margin, as
opposed to the extensive margin. This might be part of the explanation
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Figure 7.8. Gross value added, total employment, average hours (2006–13)

Notes: Differences between manufacturing and the whole economy 2006–13. Gross value
added, employment and hours indexed 2006.

Source: German Federal Employment Agency

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi



for Germany’s rather quick productivity recovery in the months directly
following the crisis.

7.3 Germany’s Jobs Miracle

Economic downturns tend to have a distinct pattern in Germany, in
which the employment path habitually mirrors changes in GDP with
a slight delay (Möller, 2010a, 2010b). However, the response of the
German labour market to the 2008/9 recession did not follow this
pattern: As was emphasized above, Germany experienced an unusually
severe GDP decline; however, the corresponding employment response
was surprisingly moderate. Thus, seasonally adjusted unemployment
remained stable and was even falling in 2010. Regarded in more detail,
it can be observed that it was mainly the manufacturing sector that
suffered employment losses (see Figure 7.8). However, the effects of
the crisis rarely spilled over to consumer-oriented services, such as for
example health care and social services, education, or the hotel and
restaurant sectors, and therefore did not hit the whole economy equally.
Finally, given the extent of the crisis, even the manufacturing sector’s
employment response was moderate. This phenomenon prompted
Nobel Prize winner Paul Krugman (2009) to speak of ‘Germany’s jobs
miracle’ in his New York Times column, and provoked animated discus-
sions about Germany’s labour market resilience. Table 7.2 points out
several explanations for this phenomenon, which will be discussed in
more detail in this section.7

7.3.1 Favourable Pre-Crisis Conditions

Several (labour) market characteristics aided the favourable employment
development observed during and after the Great Recession. Specific-
ally, the good economic conditions prior to the crisis can be seen as a
reason for the structural break in the crisis response (Möller, 2010a).

7.3.1.1 THE MANUFACTURING SECTOR
The downturn mainly affected the manufacturing and export-oriented
sectors, and within these sectors the producers of investment goods or

7 We do not look at the development of mini-jobs or non-participation rates, as these
factors are not important for the severity of the crisis. Had the effects of the crisis spilled over
from manufacturing to the service sector, adjustments of mini-jobs and participation would
have been additional buffers.
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consumer durables and their suppliers. The nature of the crisis—a finan-
cial crisis which progressed from a banking system crisis to a sovereign
debt crisis, resulting in a sharp drop of international trade—is respon-
sible for the fact that mainly the trade and manufacturing sectors in
Germany were perturbed, while the internally oriented services sector
remained largely immune. Germany, as an export-oriented economy,
was directly impacted by the decline in international trade. Thus the
manufacturing and trade sectors’ problems were mainly driven by the
decline in exports to Asia, the US, and Europe, while internal services
remained mostly untouched.
According to Rinne and Zimmermann (2013), GDP dropped by

18 per cent in 2009 for the manufacturing sector. In Germany’s
export-oriented economy, the firms in these sectors represent a positive
selection (Wagner, 2011). This positive selection then had to handle a
temporary demand shock with a relatively quick recovery as soon as
2009. In a major German economic prognosis export growth rates were
already expected for the third quarter of 2009 (Carstensen et al., 2009)
and by 2010 manufacturing output had already increased again by 11.5
per cent (Rinne and Zimmermann, 2013).
Highly productive and innovative exporting manufacturers were able

to take advantage of two circumstances. First, they had benefited from
an upswing in international demand prior to the crisis. Second, owing

Table 7.2. Reasons for Germany’s jobs miracle

Reasons for Germany’s jobs miracle

Favourable conditions and high competitiveness
of firms prior to the crisis

Wage and employment
moderation in pre-crisis times

Pre-crisis upswing
labour market reforms (Hartz
Reforms)

(Perceived) scarcity of skilled
personnel

Mainly competitive
manufacturing sector was
affected

Government intervention Bailout packages

Cooperation of firms, social partners, works councils,
and individual employees allowing the exploitation

Short-time work
working time accounts

of within-firm flexibilities Pacts for employment and
competitiveness

Source: Own illustration
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to the quick recovery of Asian economies, they could take advantage of a
post-crisis demand increase for German products (Bornhorst and Mody,
2012). While most of Germany’s trade takes place within the EU (EU27:
59 per cent; Europe: 71 per cent), Asia is responsible for 16 per cent of all
German exports and China was Germany’s fifth largest trade partner in
2011 after France, the US, the Netherlands, and the UK (Statistisches
Bundesamt, 2011). Therefore, Germany indirectly profited fromChina’s
stimulus package of 4 trillion yuan, which was mainly spent on the
construction of infrastructure (Barboza, 2008).8

7.3.1.2 THE TRANSITORY NATURE OF THE CRISIS
The Great Recession in Germanymainly manifested as a transitory exter-
nal demand shock—including a sharp decline in exports—with a rather
quick recovery. An important question in this context is whether firms
expected the shock to be short lived and adjusted their business strat-
egies accordingly.
German firm’s expectations are, for example, reflected in the

‘ifo-Geschäftsklimaindex’ (ifo-business climate index), which is a good
indication for Germany’s business climate. To construct this index,
the CES ifo Group Munich surveys over 7,000 firms in manufacturing,
construction, wholesale, and retail,9 and asks them to evaluate their
current business situation (assessed as good, satisfactory, and poor)
and expectations (assessed as more favourable, unchanged, less
favourable) for the following six months.10

These assessments are then weighted dependent on the importance of
the firm’s industry. The expected business climate index is the mean of
the balance value; that is, the difference in percentages for the responses
‘more favourable’ and ‘less favourable’ in the business expectation. The
index can fluctuate between –100 (all firms expect the business climate
to become worse) and +100 (all firms expect the business climate to
improve). Figure 7.9 depicts the development of monthly business
expectations of German firms. This graph shows that business expect-
ations plummeted towards the end of 2008, but quickly recovered as
soon as the beginning of 2009.

8 Admittedly, a certain value chain effect also played into the hands of German firms.
Many labour-intensive areas have been outsourced to Eastern European countries in recent
years and these countries bore some of the burden of the crisis.

9 See <http://www.cesifo-group.de/ifoHome.html> for more information on the CES ifo
Group Munich.

10 For more details on the calculation of the ‘Geschäftsklimaindex’ see: <http://
www.cesifo-group.de/de/ifoHome/facts/Survey-Results/Business-Climate/Calculating-the-
Ifo-Business-Climate.html>.
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Furthermore, the perspective of the population is worth looking at in
addition to firms’ expectations. In a recent study, Gerner and Stegmaier
(2013) look at Google searches for the terms ‘Krise’ (crisis), ‘Finanzkrise’
(financial crisis), and ‘Wirtschaftskrise’ (economic crisis). Interestingly,
the transitory character of the crisis is reflected here as well. In the third
quarter of 2008 the searches for ‘financial crisis’ spiked, but as soon as
the first quarter of 2009 fell back almost to pre-crisis levels. The same
pattern, albeit with a smaller amplitude, emerges for the terms ‘crisis’
and ‘economic crisis’. Hence, these patterns indicate that not only
businesses but also the population in general perceived the threat of
the crisis to be diminishing as soon as 2009.
Finally, a good indication for future expectations of firms is capital

investment. Gerner and Stegmaier (2013) describe the short-term effects
of the crisis on firm-level investment plans and show that firms which
were affected by the crisis reduced these plans. In these cases, larger
establishments postponed their investments owing to a lack of debt
capital and smaller firms owing to a lack of sales.
Looking at the aggregate level, the development of gross fixed capital

formation in Germany in comparison to other European countries is of
interest. Figure 7.10 depicts the gross fixed capital formation for Germany,
Spain, France, and the UK. This graph shows a dip in investments in 2009
coupled with a quick recovery, implying that investments were deemed
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worthwhile by German firms again from 2010.11 A similar pattern can be
observed for France and the UK, however to a lesser degree.
To summarize, an important feature of the German experience of the

Great Recession was the belief that the crisis would be short lived. This
statement is corroborated by firms’ expectations, measured through the
business climate index and capital investments, as well as by the German
population’s perceptions. The quick political intervention further helped
forge this positive outlook.

7.3.1.3 LABOUR HOARDING
In addition to the prediction that the crisis would be short lived,
German firms also expected that the emerging markets would become
important export markets for Germany. Therefore these firms ‘prepared’
their economic recovery by strategically hoarding labour,12 and even by
recruiting skilled personnel (Bellmann and Huebler, 2014). Firms may
thus have behaved according to the perceived shortage of skilled work-
ers and refrained from laying off the group of employees considered
most valuable.13 This hypothesis is likely as a decrease in the working
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Figure 7.10. Capital investments

Notes: in million Euros.

Source: Eurostat (2014f)

11 Germany’s government schemes implemented to stimulate Germany’s manufacturing
and construction industries certainly helped this positive outlook.

12 For a more detailed overview of the rationale, benefits and impact of labour hoarding
during the 2008/9 recession in Germany see Dietz, Stops, and Walwei (2010).

13 In line with the shortage of skilled workers argument is the hypothesis that firms were
subject to recruitment problems prior to the crisis. Therefore they had incentives to hoard
labour during the recession to avoid rehiring in the following upswing. However, using
statistical twins and comparing firms with recruitment problems with their matches, this
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population as a result of demographic changes is stated as one of the
main future challenges for the German labour market (Caliendo and
Hogenacker, 2012). Additionally, according to calculations based on
the IAB-Establishment Panel Survey, two-thirds of all establishments
are expected to face a skill shortage within the next two years in 2011
(Bechmann et al., 2012). Overall, the interaction between the shortage
of skilled workers and the possibility of implementing short-time work,
as well as other forms of working time reductions, worked in favour of
labour hoarding (Rinne and Zimmermann, 2011).

7.3.1.4 LABOUR COSTS
Two developments initiated before the crisis, long-term stable labour
costs coupled with stagnant wages, can be considered a result of labour
market reforms, called the Hartz Reforms, in the previous decades. Rinne
and Zimmermann (2013: 4) even claim that the reforms ‘made Germany
less vulnerable to economic shocks’. Overall, the Hartz Reforms added to
a favourable pre-crisis labour market condition by increasing employ-
ment growth and reducing unemployment. Additionally, they lowered
unit labour costs, thereby increasing international competitiveness and
allowing firms to build up financial reserves before the crisis.
Thus, compared to the world market, unit labour costs developed

favourably owing to wage moderation or even wage stagnation from
2001 to 2008 (Burda and Hunt, 2011).14 This wage moderation resulted
in part from reduced pressure during collective negotiations, because
reformsmade employeesmore willing to apply for less-paid jobs (Caliendo
and Hogenacker, 2012). As employment additionally increased less than
expected considering the preceding expansion, layoffs could be avoided
during the recession.

7.3.2 The Hartz IV Reforms

In 1999, The Economist referred to Germany with the meaningful head-
line ‘The Sick Man of the Euro’,15 because of a high and increasing
level of unemployment since the first oil crisis in the mid-1970s,
the high financial burden owing to German reunification, and an

hypothesis cannot be confirmed (Klinger et al., 2011). Thus it seems that recruitment prob-
lems prior to the crisis were not a reason for Germany’s moderate employment response.

14 According to Caliendo and Hogenacker (2012) unit labour costs in Germany were
reduced by 2 per cent between 2000 and 2007. Also compare Figure 7.4.

15 The Economist published this article to draw attention to the worrisome situation in
Germany: ‘The biggest economy in the euro area, Germany’s, is in a bad way. And its ills are a
main cause of the euro’s own weakness’ (The Economist, 1999).
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underdeveloped service sector, to mention just a few problems (Walwei,
2014). Many European countries had to face high unemployment rates
in the 1990s, but Germany in particular had proven to be unable to
benefit from favourable conditions in the global economy by that
time. At 1.8 per cent, Germany’s GDP growth between 1991 and 2003
was only half of the UK growth rate, leading to decreasing employment
and increasing unemployment (Jacobi and Kluve, 2007). Germany’s
slow response to the worsening labour market situation can only be
explained by a long period of reform blockage and postponement
in labour market policy adjustments (‘Reformstau’, see Eichhorst and
Marx, 2009). As one of the main responses to these challenges,
former Chancellor Gerhard Schröder began a fundamental reform of
the German labour market, the so-called Hartz Reforms.
When the Federal Employment Agency was accused of massive fraud

in reporting successful job placements in the beginning of 2002, the
government appointed an independent expert commission, which
worked out the blueprint for the reform package known as the Hartz
Reforms.16 This package consisted of four laws (Hartz I–IV), which were
implemented incrementally between 1 January 2003, and 1 January
2005, and introduced some rather radical changes in German labour
market policy. Hartz I introduced the concept of personnel service
agencies (Personal-Service-Agenturen), which were attached to the
local employment agencies and were supposed to employ unemployed
individuals, hire them out to companies and organizations, and train
them when not hired out. Hartz I also tightened the conditions for
the acceptability of jobs, and introduced training vouchers that
unemployed individuals could use to receive training from approved
providers. The second amendment, Hartz II, introduced new regulations
for minor jobs (mini- and midi-jobs) and a second start-up subsidy
(‘Ich-AG’) for unemployed individuals starting in self-employment
(in addition to an already existing start-up subsidy scheme). Hartz III
addressed the organizational structure of public employment services,
and altered existing programmes, as well as introducing new ones,
within the area of active labour market policy.
Funded by contributions from both employers and employees and

administrated by the German Federal Employment Agency (BA),
unemployment benefits (‘Arbeitslosengeld’) are based on prior earnings
amounting to 67 per cent of the next remuneration for unemployed

16 The Hartz Reforms were named after Peter Hartz, who chaired the commission. The
official names of the Hartz I–IV laws are ‘Erstes, Zweites, Drittes, und Viertes Gesetz für moderne
Dienstleistungen am Arbeitsmarkt’ (Bundesministerium für Wirtschaft und Arbeit, 2003).
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with at least one child and 60 per cent otherwise. Prior to the Hartz IV
Reforms, after the unemployment benefit entitlement period expired,
the unemployed were eligible for unlimited and means-tested
unemployment assistance (‘Arbeitslosenhilfe’), which was also related to
prior earnings but only amounted to 57 per cent and 53 per cent with
and without children respectively. Then, social assistance (‘Sozialhilfe’),
provided basic income protection on a means-tested and flat-rate basis
for all German inhabitants. This assistance was independent of employ-
ment experience but conditional on not having other resources of
earned income, social benefits, or family transfers.
Hartz IV replaced the former unemployment benefits and social assist-

ance with a single means-tested replacement scheme—unemployment
benefit II (UB II: ‘Arbeitslosengeld II’)—for needy unemployed jobseekers
and their household on a flat-rate basis comparable to former social
assistance. For unemployment benefit I recipients (‘Arbeitslosengeld I’),
the most drastic change concerned the duration of the benefit entitle-
ment: the maximum duration was cut down to twelve months for
people aged below fifty-eight years. For older unemployed the threshold
was higher and changed thereafter. For former unemployment assist-
ance recipients, therefore, the transfer level decreased, with the goals
being to reduce the burden of taxation, non-wage labour costs, and to
increase incentives to find a job. According to the Hartz III Reform,more
effective job placement and improved active labourmarket policies were
designed to assist the unemployed’s efforts. In addition more flexible
forms of employment, such as fixed-term and agency employment,
have facilitated entrance to the labour market.
Only a few empirical studies have evaluated the macroeconomic

effects of the Hartz Reforms in detail. Fahr and Sunde (2009) as well as
Klinger and Rothe (2010) use a stock-flow matching approach based on
administrative data from the German Federal Employment Agency to
determine the speed of unemployment outflows since the first three
Hartz Reforms. Their results indicate that the first two reform waves did
indeed have a significant positive impact on the process of job creation.
Both studies, however, emphasize that their results might be prone to
measurement error, since the Federal Employment Agency changed
definitions and statistics during the reform process, often making
clear-cut identification strategies impossible. Furthermore, the studies
make no statements concerning the quality or the duration of new jobs.
Launov and Wälde (2014) estimate the incentive and welfare effects of

the Harz IV Reform using a macroeconometric model. Their results reveal
that less than 0.1 percentage points of the decline in the observed
unemployment rate can be explained by theHartz IV Reform. For qualified
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unemployed the reduction of UB II in comparison to the old unemploy-
ment benefit is large but irrelevant, because the number of long-term
unemployed is relatively small in this group. In contrast the number of
long-term unemployed is relatively large among the unemployed without
a vocational or an academic degree. However, in this group the reduction
of UB II in comparison to the old unemployment benefit is small. In
contrast, they attribute a substantial influence to the Hartz III Reform.

Launov and Wälde (2014) also find heterogeneous wage effects,
which can be explained first by both lower tax and contribution
rates—because of the lower unemployment rate thanks to the labour
market reforms. Thus the net wage rate increases. Second, unemployed
individuals tend to accept jobs with a lower wage offer because of lower
unemployment benefits. Third, the decreased number of unemployed
individuals leads to a lower number of job applicants, which in turn
raises the wages that firms offer.

7.3.3 Government Intervention

Government-initiated schemes also contributed to stabilizingGermany’s
economy. On a large scale, the bailout package for the stabilization of
financial markets (‘Rettungspaket zur Stabilisierung der Finanzmärkte’)
aimed to prevent a collapse of the economy by steadying the German
banking system. This bailout package rested on three pillars. First, the
government guaranteed for credits and bonds amongst banks to increase
credibility and trust; second, the government directly invested in floun-
dering banks; and third, the government guaranteed for the safety of
private savings. In addition to stabilizing the financial system, several
schemes were introduced to activate the German economy.17 An
example for such a scheme is the ‘Abwrackprämie’ (also called ‘cash for
clunkers’), which is a government-subsidized allowance for car owners
buying new cars in exchange for their old ones. This scheme helped
soothe the lack of demand in the automotive industry, and thereby
helped stabilize the sectors that suffered most from the economic shock.

7.3.4 Within-Firm Flexibilities

Several within-firm flexibilities were implemented to help firms remain
active during economic hardships, with the overall effect of increased
labour hoarding during the crisis months. As labour hoarding is to some

17 For an overview of stimuli packages in Germany, see Rinne and Zimmermann (2011).
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degree inevitable for core staff in Germany owing to institutions such as
employment protection legislation, a certain time lag for layoffs is to be
anticipated. However, the extent of labour hoarding in Germany during
the crisis was larger than could be expected, and was most visible
through the introduction of short-time work, the depletion of working
time accounts, and an ensuing reduction in productivity per hour. One
possible assumption is that firms reacted to the fear of a looming short-
age of qualified workers in addition to the expectation that the shock
would be short lived. Labour hoarding was therefore considered a sens-
ible tool to retain the qualified core staff and remain competitive in the
future without the need to hire and train new personnel upon demand
improvements. Thus, most establishments in Germany adjusted labour
input at the intensive rather than at the extensive margin.
A facilitator to labour hoarding and thus labour market resilience was

a certain within-firm flexibility achieved through labour market instru-
ments. Amongst the instruments primarily employed are short-time
work schemes, working time accounts, and company-level pacts for
employment.18

7.3.4.1 SHORT-TIME WORK
Cyclical short-time work (‘konjunkturelle Kurzarbeit’) is one form of short-
time work that is used to overcome temporary, unavoidable loss of
work owing to economic factors or unavoidable incident (} 170 Social
Code III). Short-time work can be requested by an establishment’s man-
agement or the works council for economic hardship only after other
flexibility tools, such as the reduction of overtime, working time
accounts, and holidays, have been depleted. The establishment can
then submit a plan to the Local Employment Agency.
Short-time working compensation can be awarded to all employees

covered by the social security systemwith a loss of 10 per cent ormore of
gross monthly earnings. The income loss is first compensated by the
establishment, which recompenses 60–67 per cent of the net income
paid before the implementation of the short-time working scheme.
After the working time reduction, the establishment is then reimbursed
by the German Federal Employment Agency. During the 2008/9 reces-
sion, the government additionally paid up to half of the social security

18 Another possible instrument which could have helped overcoming the crisis is profit
sharing. Bellmann and Möller (forthcoming) investigate the hypothesis that firms with
profit sharing and employee share ownership schemes are better off during a crisis. However,
they do not find significant effects of these schemes on employment, sales, or wages, and
conclude that profit sharing and employee share ownership are not very meaningful instru-
ments in a crisis situation.
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contributions. Furthermore, the short-time working compensation eli-
gibility was extended to a maximum of twenty-four months in January
2009 (and subsequently reduced to twelve months).
Short-time work started to increase in the third quarter of 2008 and

reached its peak in June 2009, with more than 63,000 affected estab-
lishments and 1.4 million affected employees, resulting in an overall
cost for the Federal Government of 5 billion euros for the fiscal year of
2009 (Bellmann, Crimmann, and Wießner, 2012). However, by the end
of the year, the number of employees subject to short-time work was
already reduced by half. Considering this peak, the extension of the
maximum duration of short-time work was somewhat belated.
There is some evidence that short-time work has contributed to labour

hoarding (Dietz, Stops, and Walwei, 2010). Bellmann, Crimmann, and
Wießner (2012) also show that the labour market instrument was
mainly used to protect the core staff and to avoid losing qualified
employees. In turn, this may have allowed establishments to return to
higher productivity levels, once the demand for products increased.
While short-time work contributed to reduce job losses during the

recession, the number of jobs saved was estimated to be smaller than the
number of participants and the full-time equivalent jobs involved (Boeri
and Bruecker, 2011). However, the use of short-time work was also
highly dynamic. An example for this can be found in Nuremberg,
Bavaria, where employees remained in short-time work for an average
of four months (Scholz, Sprenger, and Bender, 2011).
Furthermore, the use of short-time work schemes was strongly

associated with falls in sales, and German establishments using short-
time work experienced comparably large falls in labour productivity
(Bellmann, Gerner, and Upward, 2012). But overall it can be shown
that the existence of short-time work stabilized unemployment
fluctuations by 15 per cent and output fluctuations by 7 per cent (Balleer
et al., 2013).

7.3.4.2 WORKING TIME ACCOUNTS
Working time accounts are management tools agreed upon in collective
bargaining agreements. ‘Working time flexibility in collective agree-
ments often takes the form of working time accounts, allowing
companies to deviate temporarily from the agreed average weekly
working time by compensating the worker with free time within
a specific period’ (Werner, Bennett, König, and Scott-Leuteritz, 2004:
713). Thus, working time accounts are firm-level agreements, allowing
actual working hours to vary from the agreed hours without changes
in hourly wage rates for agreed periods of time, for example within
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a one-year framework. This means that firms can save labour costs
during short-term demand increases and in turn hold on to employees
during a recession.
Hence, with the help of an annual working time account, overtime

above a certain threshold could be accumulated prior to the crisis,
i.e. during the upturn of 2005–7, and reimbursed by free time during
the worst parts of the crisis. There is an argument that this particular
countermeasure worked well, because employees had built up large
surpluses during the upswing, which would have had to be compen-
sated in case of layoffs (Burda and Hunt, 2011). However, Bellmann
and Gerner (2011) compare employment growth during the crisis
between establishments with working time accounts and those without,
and find no evidence that plants with working time accounts had
smaller employment adjustments. Still, an earnings smoothing effect
manifested.
Establishments were thus able to hold on to their employees who

worked fewer hours until the accounts were emptied, all the while
avoiding costly layoffs. At the time when accounts were nearly depleted,
an upswing was foreseeable, making layoffs—especially of qualified
workers—an undesirable decision.

7.3.4.3 PACTS FOR EMPLOYMENT AND COMPETITIVENESS
Collective bargaining arrangements had become more flexible in
Germany in recent years to allow deviations from industry-level agree-
ments in the form of opening clauses. A specific case of opening clauses,
company-level pacts for employment, demand concessions from both
the employers and the employees. However, while a certain flexibility in
collective bargaining agreements could be observed prior to the crisis,
company-level pacts for employment were increasingly used during the
crisis, highlighting the efforts of the social partners, as well as individual
firms and employees, to work together in order to overcome the reces-
sion. This strongly aided the German economy during the crisis, but also
in post-crisis times, as productivity levels could be picked up again
without re-employing workers.
Pacts for employment and competitiveness are typically based on an

agreement between management and the works council, in which both
sides make concessions in order to maintain the firm’s competitiveness
and employment level. During the crisis, company-level pacts for
employment mainly implied that employees and/or works councils
agreed to a temporary reduction in wages for a specific period, in
exchange for employment security. While there is evidence that estab-
lishments which did not have employment losses were those more
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likely to have adopted a company-level pact for employment (Bellmann
and Gerner, 2012), more analysis is needed to fully understand the
impact of these pacts.

7.3.5 Interim Conclusion

In summary, it was the interaction of numerous factors that led to the
specificity of the German experience of the Great Recession. Overall, it
can be concluded that Germany’s jobs miracle was due to a bundle of
available institutions which were already in place prior to the crisis and
could therefore be implemented quickly. In order to maintain a quali-
fied workforce in the face of the pending shortage of qualified employ-
ees, flexibility was executed through working hours and wages and not
through the number of workers. In turn, the German establishment’s
tendency towards labour hoarding allowed for an efficient increase in
productivity once the demand shock receded.
Furthermore the realization and combination of several measures

mainly depended on the successful interaction of establishments,
works councils, social partners, and the government. This deduction
emphasizes the importance of a functioning social partnership for the
usefulness of shock-absorbing institutions and instruments, as well as
the importance of Germany’s industrial relations for long-term sustain-
able productivity development.

7.4 A Driving Force of Productivity Development
in Germany: Industrial Relations

This section’s focus lies inGermany’s system of industrial relations and its
resulting institutions. It can be argued that the country’s industrial rela-
tions are based on four pillars—collective bargaining, works councils,
opening clauses, and company-level pacts for employment—and that
the combination of these four pillars is a driving force of stable develop-
ment in Germany. More importantly, though, it has been pointed out
that the behaviour of the social partners has ‘strengthened . . . adjust-
ment possibilities when facing a slump’ (Möller, 2010b: 325). Indeed,
Dustmann et al. (2014: 168) argue that it is not the Hartz IV Reforms or
the trade balance in the Eurozone that enabled Germany to transform
itself from the ‘sick man’ of Europe to an ‘economic superstar’, but
rather that the ‘specific governance structure of the German labour
market institutions allowed . . . [Germany] to react flexibly in a time
of extraordinary economic circumstances, and that this distinctive
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characteristic of its labour market institutions has been the main
reason for Germany’s economic success over the last decade’. Carlin
and Soskice (2009: 68) argue in a similar direction and point out that
‘Germany’s coordinated economy model, including unions, works
councils and blockholder owners’ explains the country’s strong
economic performance since the 1990s. The authors expand their argu-
ment by highlighting that the restructuring of the labour system was
mainly carried out by private sector agents, that is unions, employers’
associations, firms and works councils, while the government only
played a minor role. Moreover, the restructuring led to an increased
consensus-based decision-making process and a greater alignment of
firm and employee interests.

7.4.1 Germany’s Dual System of Industrial Relations

The collective bargaining system, as well as unions and employers’
associations, have been legally recognized in Germany since the end
of the First World War (Schnabel, 2005). While the state was still able to
intervene in the decisions of social partners during the Weimar Repub-
lic, Germany now relies on the principle of tariff autonomy. This means
that the state does not interfere with the functions and decisions of the
collective bargaining system; rather it merely defines the legal frame-
work in which collective bargaining agreements take place. Within this
framework the tariff autonomy relies on Article 3, Paragraph 3 of the
German Constitution, which gives the ‘right to form associations to
safeguard and improve working and economic conditions . . . to every
individual and to every occupation or profession’.

While coverage has declined since the mid-1990s (Kohaut and
Ellguth, 2008), collective bargaining agreements are still the most
important bargaining mechanism in Germany. Accordingly tariff com-
mitment, the share of employees who are subject to collective bargain-
ing agreements, still ranges around 52 per cent in West Germany and
33 per cent in East Germany in 2007 in the private sector (Kohaut and
Ellguth, 2008). Company-level agreements are less frequent, with 7 per
cent and 12 per cent respectively in West and East Germany. Newer
analyses with the IAB-Establishment Panel Survey Wave 2012 reveal
that 53 per cent of all employees in West Germany and 36 per cent of
all employees in East Germany are covered by a multi-employer collect-
ive agreement. Despite lower coverage compared to the 1990s, the
importance of industry-level agreements is not diminished: over 40
per cent of all firms, which are not directly subject to collective agree-
ments, base their wages and employment conditions on a collective
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bargaining agreement. This affects approximately 50 per cent of all
employees who are not directly subject to a collective bargaining agree-
ment. Furthermore, many firms use the terms of collective bargaining
agreements as a gold standard.
At the industry level, regional, industry-wide collective bargaining

agreements negotiated between unions and employers’ associations
determine working conditions, for example working hours, employ-
ment security, and wages (see Figure 7.11). According to German labour
law, they overrule (or complement) individual contracts. Works coun-
cils then negotiate employer–employee relations and regulate further
working conditions at the establishment level. Thereby, industry-level
agreements function as the reference point, making a clear distinction
between these two pillars of the dual system difficult.
The institution of the German works council is legally based on the

Works Constitution Act,19 which states that a works council can be
formed in establishments with at least five employees, three of whom
must be eligible for election (} 1). However, the formation is not auto-
matic as it needs to be triggered by the employees. The works council
consists of employees elected for four years, and their numbers vary
with establishment size (} 9). Once elected, the works council has con-
siderable rights (information, consultation, objection, and codetermina-
tion rights) and its influence mainly extends over personnel affairs and

Industry-level

Players:

Players:

Unions vs employers’
associations 

Collective bargaining
agreement

With
opening
clause

Without
opening
clause

application  no application

Establishment-level

Owner/manager vs
employees/works
councils

Figure 7.11. The dual system of industry- and establishment-level bargaining

19 For more details on German works councils see Addison (2009).
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working hours or overtime. Nevertheless it is restricted in its capabilities
by its obligation to take the welfare of the establishment into account in
addition to the welfare of the employees.
Furthermore, to meet the increasing demand for flexibility in the

German collective bargaining system, opening clauses and company-
level pacts have become fundamental instruments in the German system.
Thus, since the 1980s,more areas of regulationhave been transferred from
the industry-level to the establishment-level through opening clauses.20

In sum, the German collective bargaining system is characterized
by a multi-level bargaining structure with both centralized and
establishment-level agreements. Thereby, the employment relations
system is an organized decentralization with a dual system of industry-
and establishment-level bargaining (Ellguth, Gerner, and Stegmaier,
2012). Onemajor distinction of the German system of industrial relations
is that it is not based on legislation alone, but that a major part is
grounded in contracts and mutual agreements between unions, employ-
ers’ associations, and works councils (Dustmann et al., 2014). Addition-
ally, the system has changed from centralized bargaining to an increasing
localization of the bargaining process with a stronger emphasis on the
firm level. This is in line with the idea that employer and employee
interests are increasingly aligned (Carlin and Soskice, 2009).

7.4.2 The Role of Company-Level Pacts for Employment
and Competitiveness

Opening clauses were introduced in collective bargaining agreements
in reaction to the increasing criticism of centralized bargaining in
Germany, which focused on the rigidity of the system. The institution
of opening clauses thus accounts for the increasing demands for flexi-
bility and shifts the focus from industry-level to establishment-level
bargaining, thereby also emphasizing the role of works councils. In
general, these clauses allow departures from collective agreements at
the company level under the condition that the social partners approve.
Pacts for employment and competitiveness are a special case of open-

ing clauses in case of imminent (economic) hardship or to improve
competitiveness.21 These pacts include specifically and individually
tailored deviations that undercut industry-level bargaining agreements.

20 For a detailed description of the development of the German collective bargaining
system since the 1980s see Addison et al. (2014).

21 For a detailed description of the incidence and contents of company-level pacts for
employment in Germany see Ellguth and Kohaut (2008) and Bellmann (2014).
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As a prerequisite the employer and the employee agree upon concessions
with the goal of achieving a balance between flexibility and security.

On the one side, the employees agree to make concessions, concern-
ing for example wages or working time; and on the other side, manage-
ment in return promises job security. From the employer’s perspective,
pacts for employment and competitiveness reduce labour costs and raise
flexibility concerning working time and work practices. From the works
council’s/employee’s perspective these pacts save jobs and increase job
security. Thus, in contrast to ‘concession bargaining’ in the US, where
only the employees renounce contractual agreements, pacts for employ-
ment and competitiveness are based on the idea that both the employer
and the employee work together—and make concessions together—
with the goal that the company remains competitive.
Bellmann (2014) assesses the advantages and disadvantages of

company-level pacts (see Table 7.3). Arguments made against company-
level pacts for employment are that itmay be difficult for the firms to keep
the promises they made, especially in the face of severe economic deteri-
oration, and the lack of information about the duration and/or severity of
a crisis. Moreover, itmay be in the interest of theworks councils, as well as
management, to save the jobs of insiders first and foremost, adding to the
disadvantageous position of outsiders. Thus, at least for insiders, the
illusion of job security is created. Finally, the erosion of industry-level
collective agreements weakens agreements made concerning wages and
working times. This erosion in turn endangers the very basis of opening
clauses and company-level pacts for employment.

Table 7.3. Evaluation of company-level pacts for employment

Advantages Disadvantages

Reduction of labour costs and thus increase
of employees

Promises made may be hard to keep when
economic situation deteriorates

Increase in labour productivity through
flexible working time regulations and
reorganizations

Distortion of labour markets: insiders are
favoured because of layoff restrictions and
employment prospects of outsiders are
worsened

Aids survival of firms, saves jobs and thus
fosters employment

Exaggerated employment expectations
going against market trends

Deviations from collective agreements are
restricted because unions would not agree
otherwise

Erosion of industry-level collective
agreements

Social partners are encouraged to take more
responsibility for employment issues

Source: Bellmann (2014)
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These disadvantageous arguments notwithstanding, company-level
pacts are appreciated as they indicate that institutions are stabilizing
employment and maintaining competiveness. Thus, the main benefits
of these pacts are the reduction of labour costs and the avoidance of
layoffs. Hence, a flexibilization of wages and working time helps the
survival of firms, helps save jobs, and thereby soothes employment
reactions to economic downturns. Furthermore, the conclusion of
company-level pacts for employment encourages social partners to put
an increasing focus on employment issues instead of elevating wage
goals. Specifically in situations of economic hardship, such as the
Great Recession, company-level pacts for employment and competive-
ness are an important tool to help overcome the ramifications of the
downswing—and furthermore to allow a quick comeback when recov-
ery takes place.

7.5 Microeconometric Evidence

7.5.1 Data Overview

The following analyses focus on the investigation of labour productivity
and employment adjustments, as well as on pacts for employment and
competitiveness. They are based on the IAB-Establishment Panel Survey,
a representative survey of Germany’s labour demand. This annual sur-
vey of establishments began in 1993 in West Germany and has been
carried out as a nationwide survey since 1996, with the addition of
East Germany (Fischer et al., 2009). Representing all industries and
establishment sizes, the data can be used both on a cross-sectional and
longitudinal basis, as approximately 16,000 establishments are surveyed
annually by TNS Infratest Sozialforschung GmbH on behalf of the IAB
(Fischer et al., 2008; Ellguth, Kohaut, and Möller, 2014).
The sample is drawn from the population of all German establish-

ments with at least one employee subject to social security as of 30 June
of the previous year. The Federal Employment Agency’s establishment
file is used as a basis for sampling. An establishment according to this
definition is a ‘regionally and economically separate unit, in which
employees liable to social security work’ (Fischer et al., 2009: 135). Thus,
the unit of observation in this sample is the individual establishment as
opposed to the concept of a company that could comprise several estab-
lishments in different locations and separate economic units.
The random sample is drawn according to the principle of optimum

stratification, taking into account the federal state (‘Bundesland’), the
industry sector, and the establishment size. The result of this approach is
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a disproportionate stratification in which large establishments, small
federal states, small industry sectors, and the manufacturing industry
in East Germany are over-represented (Fischer et al., 2009). The stratifi-
cation matrices have been altered over time to adapt to the changes
in the system of economic sector classification. Furthermore, to coun-
teract both panel mortality and selection effects, as well as to better
reveal the dynamics of the current economic situation, new establish-
ments are added every year. The sample is thus designed to ideally reflect
the employment structure of Germany. It thereby currently covers
approximately 1 per cent of all establishments in Germany and approxi-
mately 7 per cent of employees owing to the weighting towards larger
establishments.
The survey is generally carried out as a face-to-face interview with

establishment managers; additionally written surveys are used and the
response rates vary between 63 per cent and 73 per cent (Fischer et al.,
2009). The field phase takes place in the third quarter of the year and
data become available after an extensive monitoring and editing pro-
cess, thereby guaranteeing high data quality.
The questionnaire contains about eighty questions per year, which on

the one hand aim to gather information on an annual basis in order to
measure developments; and on the other includes questions with cur-
rent relevance. Thus the basic programme consists of annually surveyed
questions concerning for example business development, personnel
structure, investments, and bargaining arrangements. Furthermore, spe-
cific subjects are included at certain intervals, such as pacts for employ-
ment, which were inquired about frequently starting in 2006. Our
analyses are based on the full period from 1993 to 2013.We concentrate
on the private sector only.

7.5.2 Descriptive Evidence

Throughout the business cycle, Germany’s labour productivity is subject
to strong fluctuations. As described above, this phenomenon is espe-
cially true during the 2008/9 crisis, as establishments adjusted labour
under-proportionally to changes in sales. We have emphasized the
importance of institutions, which are able to take hold automatically
during extreme situations such as a recession. Thus these institutions
can be taken advantage of in quick order by the establishments without
first having to implement them.
We focus on the institution of establishment-level pacts for employ-

ment, as other instruments, such as short-time work and working time
accounts have been investigated intensively (e.g. Boeri and Bruecker,
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2011; Bellmann, Crimmann, andWießner, 2012; Gerner, 2012; Brenke,
Rinne, and Zimmermann, 2013; Ellguth, Gerner, and Zapf, 2013). These
pacts seem to have little effects in normal times—however, they are of
significant importance in extreme situations such as the crisis (Bellmann,
Gerlach, and Meyer, 2008).
Table 7.4 illustrates the distribution of establishments with an

establishment-level pact over different firm-size categories in 2008.
From this table it becomes evident that establishment-level pacts are
especially common in large establishments.
While the impacted establishments are not in themselves very numer-

ous, the affected employees do make up a relevant part of the German
economy, as 14 per cent of all employees are subject to an establishment-
level pact for employment. Additionally, these employees are considered
to be the core of the German economy, specifically of themanufacturing
sector. Therefore, employment pacts play a decisive role in Germany’s
economic development.

7.5.3 Empirical Approach

As Figure 7.7 illustrated, the decrease in sales growth during the economic
crisis was much sharper than the decrease in employment growth, which
resulted in decreasing labour productivity (per head). In order to investi-
gate the productivity development at the establishment-level, we pursue
two different approaches: First, we model labour productivity at the
establishment-level directly by considering the following simple linear
relationship:

lnðY=NÞit ¼ αn þ αni þ βnt þ εnit , ð1Þ
where lnðY=NÞit is the natural logarithm of revenue divided by the
number of employees in establishment i in year t. Furthermore, αn is
an overall intercept, αni an establishment specific one, βnt are time-

Table 7.4. Incidence of establishment-level pacts in 2008

Overall 0.014
Not more than 10 employees 0.005
More than 10 but not more than 50 0.024
More than 50 but not more than 100 0.084
More than 100 but not more than 250 0.119
More than 250 but not more than 500 0.240
More than 500 0.345

Note: Own calculations based on the IAB Establishment Panel 2008.
Numbers are weighted.
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specific fixed effects, and εnit is an idiosyncratic error term. We estimate
(1) after a within transformation by OLS. Within this regression frame-
work we are able to show differences in the within firm development of
labour productivity over time.
In a next step, we look at the relationship between sales growth

(measured by the revenue) and employment in terms of job flows
(measured by employment growth):

Δnit ¼ αn þ βnðΔyit �1ðΔyit >0ÞÞþ γnðΔyit �1ðΔyit < 0ÞÞþ αni þ βnt þ εnit ð2Þ
The dependent variableΔnit represents the employment growth of firm i
from year t–1 to year t and Δyit is the sales growth of firm i from year t–1
to year t. ½1ðΔyit >0Þ� (or ½1ðΔyit < 0Þ� respectively) is an indicator func-
tion which is one if Δyit >0 (or Δyit < 0 respectively) and 0 otherwise. βn

measures the correlation between positive output shocks and job flows,
while γn identifies the relationship between negative output shocks
and job flows. Again, an is an overall intercept, αni an establishment
specific one, βnt are time specific fixed effects, and, εnit is an idiosyncratic
error term.

7.5.4 Results

7.5.4.1 LABOUR PRODUCTIVITY AND EMPLOYMENT
ADJUSTMENTS
Table 7.5 displays the results of equation (1) for an unbalanced panel
from 2000 to 2012, as well as the results of two extensions. It shows the
development of labour productivity from 2000 to 2012, where the base
category (base year) is the year 2009.
Clear evidence for a negative development of labour productivity

during the crisis can be perceived in Table 7.5. Thus labour productivity
fell significantly from 2008 to 2009 by around four percentage points in
average; however, for establishments in the manufacturing industry it is
nine percentage points. This result reflects the fact that firms within the
manufacturing sector were particularly hit by the economic crisis. Inter-
estingly, in the year 2009, labour productivity fell back to the level of
2004/5; that is, the differences in labour productivity between 2004/5
and 2009 are mainly insignificant for the years Germany suffered
from severe structural problems. Finally, it becomes evident that the
German firms recovered very quickly from the Great Recession in 2009.
In 2010, the productivity level of 2008 was already almost reached again
(e.g. 0.040 vs 0.033). As we suppose that holding on to labour might be
behind this quick recovery, we look at employment adjustments next.
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Table 7.6 therefore shows the relationship between output shocks and
employment adjustments estimated based on equation (2).
Table 7.6 displays quite clearly that establishments adjust labour

under-proportionally to fluctuations in output levels. In consequence,
we also observe rather sizeable fluctuations in labour productivity per
head throughout the business cycle. Furthermore, the adjustment
behaviour is asymmetric with respect to positive versus negative output

Table 7.5. Within-firm development of labour productivity over time

Dependent variable:
natural logarithm of
revenue per worker

Basic equation Incl. control
variables

For manufacturing
industry incl. control

variables

2000 –0.057 (0.008) –0.050 (0.011) –0.070 (0.016)
2001 –0.056 (0.008) –0.050 (0.010) –0.068 (0.015)
2002 –0.048 (0.008) –0.044 (0.009) –0.073 (0.014)
2003 –0.027 (0.007) –0.018 (0.009) –0.038 (0.014)
2004 –0.024 (0.007) –0.004 (0.011) –0.011 (0.015)
2005 –0.010 (0.006) –0.003 (0.008) 0.009 (0.013)
2006 0.033 (0.006) 0.045 (0.007) 0.074 (0.012)
2007 0.037 (0.005) 0.037 (0.005) 0.089 (0.008)
2008 0.040 (0.005) 0.043 (0.005) 0.090 (0.008)
2009 Base category
2010 0.033 (0.004) 0.040 (0.004) 0.084 (0.007)
2011 0.068 (0.005) 0.071 (0.005) 0.120 (0.008)
2012 0.067 (0.005) 0.068 (0.005) 0.107 (0.008)

Number of firms 23,436 16,967 5,636
F-value 42.57 26.57 23.79

Notes: Clustered standard errors are presented in parentheses.

Source: IAB-Establishment Panel Survey

Table 7.6. Estimation results of the relationship between output shocks and
employment adjustment

Dependent
variable:
Employment
growth

FE
without
controls
2000–12

FE with
controls
2000–12

FE during the
crisis 2008/9

without
controls

FE with
controls
2008/9

FE with controls
2008/9

manufacturing
industry

βn 0.045 0.052 0.043 0.045 0.060
(0.005) (0.005) (0.018) (0.016) (0.021)

γn 0.058 0.072 0.051 0.072 0.061
(0.005) (0.006) (0.012) (0.014) (0.013)

αn 0.017 0.012 0.020 –0.024 –0.017
(0.002) (0.006) (0.003) (0.025) (0.024)

Number of
establishments

23,436 16,967 8,750 6,859 2,397

Notes: Clustered standard errors are presented in parentheses.

Source: IAB-Establishment Panel Survey
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changes. Finally, the pattern is robust with respect to different specifi-
cations; that is, for the overall pattern it makes no difference whether we
apply a fixed effects regression without controls, a fixed effects estimator
for a specific period of time, or a fixed effects estimator.With the control
variables, we take into account different structures of the workforce; that
is, the proportion of qualified workers, the proportion of women, or the
proportion of part-time workers among others, as well as differences in
firm size, in the region where the establishment is located, and sectoral
differences, among others. Even estimations for the manufacturing
sector only give similar results.

7.5.4.2 PACTS FOR EMPLOYMENT AND COMPETITIVENESS
The under-proportional adjustment of labour in relation to fluctuations
in output levels was especially prominent during the Great Recession of
2008/9, where an extreme decline in labour productivity was observed.
As described above, it is assumed that institutions specific to Germany’s
industrial relations helped the affected establishments survive the crisis
with notable employment resilience. Thus these institutions allowed
German establishments to retain employees—instead of having to fol-
low the previous crisis’ patterns of layoffs. One manifestation of these
institutions are establishment-level pacts for employment and competi-
tiveness which specifically targeted employment stability.
Thus, in the following analyses we concentrate on establishment-

level pacts for employment. We can show that these pacts allow estab-
lishments to retain their employees. Therefore they were a main source,
not only for Germany’s employment resilience, but also for the quick
return to competitiveness once the upswing became evident.
First, we look at the characteristics of establishments that have a high

probability of concluding a pact for employment and competitiveness
in 2008 (see Table 7.7). Table 7.7 illustrates that especially establish-
ments which were affected by the crisis, in a bad profit situation, and
that furthermore were highly involved in the system of industrial rela-
tions, had a higher probability of implementing establishment-level
pacts for employment. However, there are few significant relationships
between the probability of having concluded such a pact and the other
variables. A potential reason for this may be that the share of establish-
ments with establishment-level pacts for employment is low (Huebler,
2014). Nevertheless, as mainly large establishments are affected (see
Table 7.4), the number of affected employees is high.
In a second step we regard how the coefficients of Table 7.6 and 7.7

change, conditional on the conclusion of an establishment-level pact
for employment. First of all, we inspect the within-firm development of
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Table 7.7. Establishments having concluded a company-level pact for
employment in 2008

Business expectation (base: constant)
Increasing 0.080 (0.078)
Decreasing 0.070 (0.089)
Unclear –0.203 (0.146)
Revenue –0.222 (0.135)

Profit situation (base: very good)
2: good 0.134 (0.110)
3 0.040 (0.117)
4 0.129 (0.132)
5 bad 0.420 (0.137)

Technical state of plants (base: very good)
2 good –0.099 (0.089)
3 –0.095 (0.099)
4 –0.168 (0.202)
5 bad (empty)

Proportion qualified workers 0.108 (0.137)
Proportion women –0.055 (0.168)
Proportion part-time workers –0.531 (0.211)
Proportion fixed-term workers 0.434 (0.319)
Independent establishment 0.045 (0.113)
Headquarter 0.217 (0.123)
Firm-level bargaining contract 0.329 (0.231)
Industry-level bargaining contract 0.332 (0.105)
Works council 0.940 (0.121)
Interaction firm-level bargaining contract and works council 0.236 (0.266)
Interaction industry-level bargaining contract and works
council

0.100 (0.152)

Industry dummies (base: agriculture)
Mining and energy 0.697 (0.415)
Food manufacturing 0.326 (0.419)
Consumer goods manufacturing 0.811 (0.380)
Producer goods manufacturing 0.851 (0.370)
Investment goods manufacturing 0.766 (0.367)
Construction 0.502 (0.374)
Trade 0.585 (0.375)
Transport and communication 0.309 (0.402)
Financial services 0.355 (0.545)
Hotels and restaurants 0.884 (0.400)
Education 0.166 (0.580)
Health services 0.799 (0.403)
Business services 0.618 (0.378)
Other services 0.604 (0.413)
East Germany –0.120 (0.072)
Firm was affected by the crisis (information taken from 2010) 0.134 (0.068)
Number of employees 0.000 (0.000)
Constant –3.049 (0.410)

Number of establishments 5,673

Note: Information for the explanatory variables is taken from 2007. Probit estimations.

Source: IAB Establishment Panel Survey
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labour productivity by extending equation (1) by an interaction term
between the existence of a company-level pact for employment and the
time dummy for 2009. We thereby concentrate on the years 2008 and
2009. The results are given in Table 7.8.
Table 7.8 shows that the decrease in labour productivity is at least

around 200 per cent higher in establishments with a company-level pact
for employment. In a next step we analyse whether there is a difference
in the employment adjustment pattern between firms that adopted a
company-level pact for employment and those that did not. The iden-
tification of such differences relies on the following simple extension of
equation (2):

Δnit ¼ αn þ βn1ðΔyit �1ðΔyit >0ÞÞ þ γn1ðΔyit �ðΔyit <0ÞÞ
þ βn2ðΔyit �1ðΔyit >0Þ�PECiÞ þ γn2ðΔyit �ðΔyit <0Þ�PECiÞ þ αni
þ βnt þ εnit

ð3Þ

where βn2 (γn2) measures the difference in the correlation for positive
(negative) output shocks and job flows between establishments with
and establishments without establishment-level pacts. PECi thereby is a
dummy which equals 1 if an establishment had a pact in 2008.
In our regression analysis we concentrate on the two subsequent years,

2008 and 2009. The results of this regression show that establishments
with an establishment-level pact for employment have no significant
employment adjustments (Table 7.9). Most notably, employment is not
reduced (the null hypothesis assumes that γn1 þ γn2 ¼ 0). This is a strong
indication for labour hoarding during the Great Recession, which was
hence made possible by the conclusion of establishment-level pacts for
employment.
The next interesting question to be asked is which measures estab-

lishments with and without establishment-level pacts for employment
took in order to retain their employees. Table 7.10 shows the answers to

Table 7.8. Estimation results for labour productivity

FE 2008/9
without control

variables

FE 2008/9 with
control
variables

FE 2008/9 with
control variables,
manufacturing

industry

Time dummy 2009 –0.043 (0.005) –0.048 (0.005) –0.105 (0.008)

Interaction time dummy
2009 and company level
pact 2008

–0.077 (0.017) –0.089 (0.020) –0.090 (0.026)

Number of establishments 7,358 6,832 2,387

Source: IAB Establishment Panel Survey
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Table 7.9. Employment adjustments, pacts for employment, and the Great
Recession

FE without
controls 2008/9

FE with controls,
2008/9

FE with controls, 2008/9,
manufacturing industry

βn1 0.042 0.047 0,064 (0,022)
(0.018) (0.016)

βn2 –0.025 –0.013 0,017 (0,048)
(0.035) (0.039)

γn1 0.055 0.068 0,056 (0,015)
(0.013) (0.015)

γn2 –0.045 –0.058 –0,038 (0,024)
(0.025) (0.027)

αn 0.019 –0.016 0,003 (0,032)
(0.002) (0.029)

Number of
establishments

7,358 6,832 2,387

Notes: Clustered standard errors are presented in parentheses.

Source: IAB-Establishment Panel Survey

Table 7.10. Measures taken by the establishments

Measures during the crisis Establishment with
pact for

employment

Establishment
without pact for
employment

Difference

Reduction of overtime 0.670 0.302 0.368
(0.028)

vacation 0.371 0.197 0.174
(0.025)

Short-time work 0.450 0.224 0.226
(0.026)

Reduction of working time 0.130 0.086 0.044
(0.018)

Reduction of agency work 0.381 0.104 0.277
(0.197)

Reduction of fixed term contracts 0.326 0.098 0.229
(0.019)

Qualification/training 0.254 0.089 0.164
(0.018)

Limited employment of
apprentices after completion of
apprenticeship

0.205 0.066 0.139
(0.016)

Vacancies are not filled 0.437 0.166 0.271
(0.023)

Deference of previously planned
increases of personnel

0.287 0.126 0.161
(0.021)

Layoffs (for establishment
reasons)

0.190 0.126 0.064
(0.021)

Notes: Standard errors are presented in parentheses.

Source: IAB-Establishment Panel Survey
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this question. It seems that establishments with pacts for employment
were especially able to use an optimal mix of different measures in order
to achieve the overall best possible outcome considering the circum-
stances. Thus it seems that establishments used the institutions made
available by the German system of industrial relations and were there-
fore able to hoard labour, stabilize employment flows, and remain
competitive even in the face of the crisis.

7.6 Lessons Learned

Transferences of lessons learned in the way Germany addressed the
Great Recession of 2008/9 have to be made cautiously. The previous
sections have traced what happened in Germany during the crisis and
highlighted that the German economy found itself in a very specific
pre-crisis situation that greatly facilitated dealing with the downswing.
Thus we were able to show that the particular timing of reforms
concerning labour market flexibility, the stability and ensuing competi-
tiveness of German firms prior to the crisis, the nature and duration
of the Great Recession, as well as the willingness to cooperate that
distinguished the social partnership all contributed to the successful
overcoming of the crisis. In general, however, several lessons learned
can be pointed out:

� efficient labour market reforms that increase flexibility, reduce
unemployment, and stabilize the market are meaningful when
facing economic downturns;

� the implementation of labour market instruments, such as short-
time work and working time accounts, which take hold automatic-
ally upon economic hardships, reduce the effects of the downturn
owing to quickly administered assistance;

� cooperation between social partners allows flexibility measures to
be implemented quickly to overcome economic hardship and
retain long-term competitiveness;

� the possibilities of treating collective bargaining agreements
flexibly seems especially important when comparing Germany’s
collective bargaining system with that of Spain, which makes
it difficult for firms to adjust to economic adversity owing to
aggregate level collective agreements (see Chapter 8).

In summary, while not all conditions and economic set-ups which helped
the German economy in overcoming the crisis may be transferable, some
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aspects, such as efficient labour market reforms, can be successfully imple-
mented outside the German economy.

7.7 Conclusion and Outlook

Germany’s labour market resilience in the face of the Great Recession
2008/9 entailing a plummeting GDP was remarkable. Additionally,
compared to other countries, Germany not only experienced labour
market stability but also a quick return to GDP growth, making the
German experience of the crisis special compared to, for example, the
UK, which also experienced a relatively mild labour market response. In
this chapter we explored potential causes for the jobs miracle and
highlighted the importance of Germany’s cooperative social partner-
ship, which allowed German firms to remain competitive and recover
quickly once the worst of the crisis was over.
Overall, we show that an interaction of several reasons was respon-

sible for the development of Germany’s economy during the crisis. First,
the nature of the crisis was very specific; that is, the recession hit
Germany in form of a demand shock (and less as an investment and
real estate shock) and mainly affected previously competitive exporting
manufacturers. Second, the pre-crisis conditions were favourable to an
efficient overcoming of the crisis. These pre-crisis conditions include a
pre-crisis upswing, which was characterized by wage and employment
moderations, several labourmarket reforms, and a (perceived) scarcity of
skilled employees. These three factors taken together can be regarded as
a considerable underlying strength of the German economy. Third, the
duration of the crisis was expected to be short, inducing firms to adjust
on the intensive as opposed to the extensive margin. Thus labour
hoarding was a widespread phenomenon of Germany’s reaction to the
Great Recession, which was greatly facilitated by several instruments,
including short-time work, working time accounts, and company-level
pacts for employment and competitiveness.
Moreover, we believe that the multi-level bargaining system with a

cooperative social partnership was key in Germany’s successful coping
with the Great Recession. Particular to Germany was the social partner’s
willingness to work together during this specific economic hardship.
Hence, while it is true that it can be argued that coverage and the
importance of industrial relations are declining in Germany, it cannot
be denied that the quality of industrial relations was a factor in over-
coming the crisis.
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Therefore, previously implemented institutions such as short-time
work and company-level pacts for employment could easily be taken
advantage of during the crisis. We argue that the flexibility achieved
specifically by company-level pacts contributed to the retention of
employees and competitiveness in German firms, thereby allowing
these firms to recuperate quickly when the upswing manifested itself.
Consequently, Germany’s productivity development benefited from
the employment stability observed during the Great Recession.
While Germany’s labour market development remains strong, some

future challenges should be pointed out. First, though unemployment
levels remain low, this unemployment is mainly skill-related rather than
age-related, making it much more difficult to absorb in the future.
Furthermore, the introduction of the minimum wage could make
unemployment more persistent. However, measures against this phe-
nomenon have been taken with exemption rules for the long-term
unemployed, persons younger than eighteen, or younger still if they
have completed apprenticeship training. The impact of the binding
minimum wage legislation is difficult to assess because it is without
previous example (Knabe, Schöb, and Thum, 2014). Third, the question
remains as to whether the institution of opening clauses is sufficient in
normal times. We could only find positive effects for opening clauses in
crisis times but not in normal times, suggesting that this is an area
for improvement. Finally, economic development, the integration
of the EU, and the integration of a rising number of refugees bring
uncertainties to the picture. Despite these fragilities, Germany remains
an important pillar for the stability of the EU.
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8

The Spanish Productivity Puzzle

Laura Hospido and Eva Moreno Galbis

8.1 Introduction: Major Features of the Spanish Crisis

The divergent productivity growth experiences of the United States (US)
and different countries in the EU during the current economic crisis
(which began with the Great Recession) has increased the interest in
factors underlying labour productivity growth. In particular, the slow-
down in Spanish labour productivity growth between the mid-1990s
and the mid-2000s contrasts with the positive productivity growth in
the US and other European countries.1 After 2007, however, some con-
vergence has been achieved. Spain outperformed its European neigh-
bours (and even the US) during this period. The outlying behaviour of
Spanish productivity with respect to other European countries repre-
sents a double puzzle: Spain underperformed its European neighbours
during the expansion period preceding the crisis and outperformed
them during the crisis.
Between 1994 and 2007 Spain experienced one of its longest periods

of economic expansion, which reduced the unemployment rate to 8 per
cent and promoted public budgetary surpluses. However, this period of
expansion was excessively based on high levels of private debt and a
concentration of financial and real resources on the real estate sector.
Moreover, over that period, there was a significant increase in both the
external deficit and the debt with respect to the rest of the world (for
instance, between 2001 and 2007 imports increased by 64 per cent
while the increase in exports was only 42 per cent). This revealed the
loss of Spanish competitiveness.

1 See, for instance, Dolado, Ortigueira, and Stucchi (2011).
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When the global financial crisis hit Spain, the access to credit was
restricted (owing to the increased perception of risk) and the value of
real estate decreased (leading to a fall in individuals’ wealth). The sud-
den cessation of construction activity and the decrease in the number of
employees in that sector, and in all the economic activities related to it,
was accompanied by a decrease in internal demand, which the Spanish
economy was unable to compensate for through external demand
owing to the lack of competitiveness (see Ortega and Peñalosa, 2013,
for more details).
The expansionary fiscal policies set up after the bankruptcy of Lehman

Brothers in September 2008 raised uncertainty about the sustainability of
public finances, harming countries such as Spain that were perceived as
weak. The implementation of very restrictive fiscal policies in the reces-
sionary phase of the business cycle, aiming at restoring international
investors’ confidence, favoured additional reductions in demand and in
employment, as well as a weakening of the balance sheet of many
financial institutions. European financial support, together with reforms
and engagement from the European Central Bank to sustain the euro,
promoted a stabilization of the situation in the summer of 2012.
The adjustments induced by the economic crisis have yielded a modi-

fication in the Spanish gross domestic product (GDP) composition in
terms of demand and supply. From the demand side, the reduction in
private consumption and investment (e.g. construction investment
reduced by a half its contribution to GDP) favoured a fall in national
demand and an increase in external net demand. From the supply side,
the contribution to GDP of value added from the construction sector has
decreased, while that of services has increased. Industry has kept a
constant contribution, but there has been a substantial change in the
composition of the manufacturing sector.
The improvement in the balance of payments, which has evolved

from 10 per cent of GDP deficit in 2007 to a surplus in 2013, represents
a correction of a preceding imbalance. This evolution in exports and
imports points to an improvement in Spanish competitiveness. Keeping
a solid competitive position requires not only the reduction of costs and
relative prices, but also the promotion of productivity gains.
Concerning costs, the main adjustment was initially supported by

public employees. In 2012, wages in the public sector were equal to
2007. In the private sector, though, wages between 2007 and 2012
increased by 10 per cent. In relative terms, they only started growing
below the European Monetary Union (EMU) average from 2010 (see
Ortega and Peñalosa, 2013). Owing to this wage rigidity, as well as to
the deepness of the economic recession, firms reduced labour costs by
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means of job destruction, which yielded productivity increases. The
labour market reform of 2012 promoted the moderation of unitary
labour costs (ULC) thanks to wage contention and reduced the contri-
bution of productivity improvements caused by job destruction. How-
ever, as remarked upon by Ortega and Peñalosa (2013), product market
regulations prevented the full translation of this ULC reduction and
productivity improvements into lower prices (following a decrease
from 4.1 per cent in 2008 to –0.2 per cent 2009, the inflation rate was
2 per cent in 2010, 3.1 per cent in 2011, and 2.4 per cent in 2012).
Households saw their purchase power diminishing.
This chapter first presents the main macroeconomic facts that have

characterized the Spanish economy during the years preceding the
Great Recession as well as during the crisis itself. We systematically
compare the evolution of the Spanish economy to that of other major
European countries (Germany, United Kingdom (UK), and France) as well
as to the European average (when possible). For many macroeconomic
aggregates, the evolution across European countries is very similar during
the period 2007–12, when the entire Euro Area was affected by the crisis.
However, we will underline major distinct features that differentiate
Spain from other Euro Area countries.
In a second step, we work with firm data in order to analyse whether

factors underlying the recent increase in Spanish labour productivity
stem from permanent or transitory factors. Determining this constitutes
a major determinant of future competitiveness. In particular, we use the
Levinsohn and Petrin (2003) method to estimate the coefficients of the
production function. This allows us to compute total factor productivity
(TFP) as a residual from the production function. We use it as the best
predictor of productivity growth in the long run. Then we analyse the
relationship between different adjustment margins used by firms during
the crisis and our estimated TFP. We distinguish between two types of
adjustment margins. On the one hand, firms may circumvent the crisis
by adjusting inputs, for example by adjusting the number or compos-
ition of employees (i.e. the share of temporary workers) or the type of
collective agreement (firm level vs sectoral level). On the other hand,
firms can also employ output adjustment margins, such as the use of
foreign markets. As shown in Section 8.3, the Spanish balance of pay-
ment has evolved positively, implying that the importance of foreign
markets has been increasing.
More concretely, the rest of the chapter is organized as follows.

Section 8.2 summarizes the main existing literature on the evolution
of Spanish labour productivity. Section 8.3 describes the recent evolution
of GDP at the macro level and productivity in Spain. The determinants of
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Spanish labour market performance, changes in the sector composition,
access to credit, and the use of foreign markets are also characterized in
order to understand the evolution of labour productivity. Section 8.4
employs microdata at firm level to analyse the relationship between TFP
and the share of temporary workers, the level of the collective agreement
applying to the firm, and the use of foreign markets to circumvent the
crisis. Section 8.5 concludes.

8.2 Related Literature

Interest in the evolution of Spanish productivity is not new. However, to
our knowledge, none of the previous works considers the crisis period
after 2007. The paper dealing with the closest period to ours is Mora-
Sanguinetti and Fuentes (2012), who use data for 1996–2007. They
claim that the relatively weak performance of Spain largely reflects the
low growth of TFP within a wide range of sectors (with composition
effects having a limited impact), while capital stock and educational
attainment of the workforce have grown relatively strongly. They argue
that Spain needs a more flexible labour market, business environment,
and collective bargaining system to improve productivity. They con-
clude that the acceleration of productivity in mid-2006 was due to
cyclical and temporary factors.
The role of institutions as a major determinant of productivity and

allocative efficiency of the Spanish economy is also analysed in Alonso-
Borrego (2010), Boldrin, Conde-Ruiz, and Diaz-Gimenez (2010), and
Gonzalez and Miles-Touya (2012). Using the balance sheets of the
Bank of Spain for the period 1983–2006, Alonso-Borrego (2010) reaches
three major conclusions. First, underdevelopment in the service sector
towards more competition may be preventing firms from increasing
their levels of specialization while outsourcing non-manufacturing
activities. Second, increases in industry competition boost firms’ efforts
to improve their performance, especially in the case of service firms.
Third, a growing share of temporary employment tends to reduce prod-
uctivity (while increasing employment), especially in the service sector.2

Boldrin, Conde-Ruiz, and Diaz-Gimenez (2010) analyse the growth of
the Spanish economy from the advent of democracy until today. They
conclude that over the past thirty years Spain has experienced two long
growth cycles. Between 1978 and 1993 the economy was characterized

2 This latter result is consistent with Aguirragabiria and Alonso-Borrego (2009) and
Dolado, Ortigueira, and Stucchi. (2011).
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by a small increase in employment and a considerable rise in product-
ivity, while between 1994 and 2008 there was a spectacular increase in
employment and a small gain in productivity. The authors show that
the characteristics of the labour market in Spain, with a dual system that
protects permanent workers at the expense of temporary ones and an
inefficient collective wage bargaining system, have played a very rele-
vant role in explaining the observed growth pattern of Spain.
In a more recent work, Gonzalez and Miles-Touya (2012) analyse the

impact on allocative efficiency of permanent labour of the labour mar-
ket reforms in 1994, restricting the use of temporary contracts, and in
1997 reducing the severance payments of permanent contracts. They
find that these reforms did affect the allocative efficiency of the perman-
ent labour input. They interpret these results as implying that the
expected labour adjustment costs increased when the severe restrictions
on using temporary workers were not accompanied by a sufficient
reduction in the severance payments due to permanent workers.
Pilat (2005) estimates that, for the second half of the 1990s, low

levels of labour productivity account for two-thirds of the gap in
income levels between Spain and the US. He argues that, to improve
productivity growth, Spain should reduce the gap in employment
protection legislation between permanent and temporary workers,
reinforce capital deepening, and increase the level of human capital.
He attributes the weak performance of TFP to the small contribution to
productivity of the information and communication technologies (ICT)
sector, the weak growth of TFP in ICT-using services, the relatively low
investment in research and development (R&D), strong regulations in
the retailing sector, relatively high administrative burdens on start-up
firms, strict employment legislation, and the unfavourable environment
for entrepreneurship.
The key role of R&D expenditures in determining differences in prod-

uctivity across firms and the evolution of firm-level productivity over
time is also analysed in Doraszelski and Jaumandreu (2013), using an
unbalanced panel of more than 1,800 Spanish manufacturing firms in
nine industries during the 1990s. They also show that the link between
R&D and productivity is subject to a high degree of uncertainty, non-
linearity, and heterogeneity.
Mas and Quesada (2006) point towards the construction sector,

wholesale, retail trade, and repairs sector, and hotels and catering sector
as those that are mainly responsible for poor Spanish productivity over
the period 1995–2004. If their negative contribution is eliminated,
labour productivity would have presented a positive rate of growth of
0.67 per cent, instead of the actual negative rate of –0.29 per cent. They
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underline the incapacity of Spain to extract all the benefit from large
improvements in workers’ training and education. From their point of
view, the negative contribution of TFP to economic growth in Spain is
due to the small presence of ICT-producing sectors, the relatively small
share of ICT investment as part of total investment, the low penetration
of ICT assets, the higher cost of ICT, the low use of ICT in schools, and
very poor technical formation and training.
Martinez, Rodriguez, and Torres (2008) remark that the negative pat-

tern of Spanish productivity since the mid-1990s (owing to the bad
results of TFP) occurred in a context where investment in ICT assets
was actually increasing at a high rate. They refer to this phenomenon as
the Spanish Productivity Paradox, and argue that the benefits of ICT
need time to materialize. Adjustment costs and inefficiencies derived
from inappropriate qualifications in the labour force lead to transitional
dynamics in which productivity suffers low and even negative growth
rates. New organizational forms at plant level and human capital accu-
mulation adapted to the new equipment have to occur. Competitive
factors, services, and markets for goods also appear to be necessary
conditions for the optimal development of ICT, because they minimize
adjustment costs.
Finally, although beyond the scope of this chapter, there also exists a

wide literature analysing the relationship between productivity growth
and firm dynamics in Spain. Using data for the manufacturing sector in
the 1990s, Fariñas and Ruano (2004) conclude that established firms are
the main contributor to productivity growth; whereas Huergo and
Jaumandreu (2004) conclude that, in some years, new firms display
higher productivity growth than average. Jimeno and Sanchez-Mangas
(2006) quantify that established firms account for 90 per cent of total
productivity growth. Lopez-Garcia, Puente, and Gomez (2007) extend
the analysis to the service sector in the period 1996–2003, and conclude
that the main engine of productivity growth in most sectors is the
productivity improvement of established firms (particularly of large
firms). Moreover, firms entering or exiting display a negative contribu-
tion (this is lower for large firms).

8.3 Macro Facts

This section opens by providing an overview of the recent evolution of
GDP, GDP per capita, and labour productivity in Spain. Next, we analyse
four major factors that seem likely to have influenced the evolution of
GDP per capita bymeans of their impact on labour productivity.We first
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focus our attention on the Spanish labour market. We describe the
evolution of participation, employment, and unemployment rates in
the last years, and we also characterize labour costs, labour relations (i.e.
employment protection, hours of work, and collective agreements), and
the demographic composition. The second factor that is likely to have
affected labour productivity by a pure composition effect is the sector
composition of the Spanish economy. The third factor is the access to
credit, which increases the capacity of firms to invest in physical and
technological capital, and determines both current labour productivity
and future growth. Lastly, we consider the importance of having access
to foreignmarkets. In order to circumvent the crisis, firms may decide to
develop their exporting activity. Exporting firms should have displayed
a better performance during the crisis.

8.3.1 Brief Economic Outlook

After a long expansionary episode, Spanish GDP at constant prices
diminished considerably from 2007 to 2012, attaining in 2011 the
same level as in 2006 (see Figure 8.1, panel A). In only five years GDP
fell by 7.5 percentage points. This evolution helps to understand the
negative growth rates of GDP registered by the Spanish economy
between 2008 and 2010 (see Figure 8.1, panel B).
To facilitate comparisons across countries with different sizes, GDP

per capita, that is, Y/L, where Y represents GDP and L total population, is
the most often considered indicator. During the crisis, GDP per capita
of the Spanish economy with respect to the EMU average fell by 7.5
percentage points, from 96.2 per cent in 2007 to 88.7 per cent in 2012.
In fact, the fall in Spanish GDP per capita from 2007 to 2009 was not
essentially different to that of the country’s neighbours. However, a
clearly differentiated behaviour arises from 2010. While the other econ-
omies start a recovery, Spanish GDP per capita pursues its decreasing
path (see Figure 8.2, panel A).
GDP per capita can be decomposed as the product of labour product-

ivity and the employment rate; that is, Y/L=Y/N·N/L, where N is the
number of employed people. Hence, to better understand the evolution
of GDP per capita, we must understand the main factors determining
both the performance of the labour market and labour productivity.
Labour market performance and its determinants will be analysed in
detail in Section 8.3.2. The bottom panel of Figure 8.2 shows the growth
rates of labour productivity since the mid-1990s, measured as real GDP
per hour worked. While the rate of growth of Spanish productivity
has traditionally been far below that of other European countries
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(Germany, France, UK), since 2008 we observe a progressive improve-
ment. Actually, during the crisis period (2008–12) Spain outperformed
in productivity terms its European neighbours, attaining a maximum
productivity growth of 3.8 per cent in 2012. This rapid increase in labour
productivity during the crisis contrasts with the negative growth rates of
GDP per capita during that time. Themassive job destruction during the
crisis is able to reconcile both facts. The performance of the labour
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Figure 8.1. GDP at constant prices: levels (base index 2005, panel A) and growth
rates (%, panel B)
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market between 2007 and 2012 must then be analysed in order to
better understand both the behaviour of GDP per capita and labour
productivity.

8.3.2 The Performance of the Spanish Labour Market

8.3.2.1 ACTIVE POPULATION
In Spain, the participation rate has increased steadily since 1995 (see
Figure 8.3). The increase is smoothed from 2007 to 2012, though.
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Indeed, in those years, the continuous increase in the participation rate
of women has compensated for the decline in participation rate for
both men and immigrants (Figure 8.4). As we will see later, the con-
tinuous increase in the participation rate of women may be related to
the fact that unemployment increases were concentrated on men
(owing to the downsizing of the construction sector), and traditionally
inactive women may have entered the labour market to compensate
for the employment loss of their partners.3 Indeed, when comparing
Spain with other European countries, we observe that this pattern of
systematic negative growth rates for males and positive growth rates
for females in participation rates is Spanish-specific (see Figure 8.5,
panel A). This Spanish specificity is also observed when comparing
the evolution of the participation rate by age groups (Figure 8.5,
panel B). Adverse labour market conditions in Spain during the crisis
have induced youngsters to stay out of the labour market (the activity
rate of the 15–24 age group displays negative growth rates since 2007).
This effect is less clear in other European countries. Only in the UK do
we observe for 2007, 2009, 2010, and 2011 negative growth rates for
the young group.
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3 There is also a structural component, since over the past decades women’s participation
rate has become increasingly similar to that of men.
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8.3.2.2 EMPLOYMENT
The decision to leave inactivity and enter the labour market is linked to
the employment opportunities offered by the labour market. From 2007
to 2012, the overall employment rate in Spain followed a continuously
decreasing path (see Figure 8.6), which contrasts with the evolution
in other European countries, where the aggregate employment rate
remained essentially constant or had a slight decrease (as in the UK) or
even increased (as in Germany). Figure 8.A1 in the Appendix shows the
corresponding employment rates for different demographic groups. By
gender (panel A), we see that male employment fell from 76 per cent to
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60 per cent during the crisis, while that of women remained consistently
around 50 per cent. By age (panel B), we observe that the employment
rate of those aged 15–24 fell by more than twenty percentage points
between 2007 and 2012, for those aged 25–54 it fell by ten percentage
points, while for those in the 55–64 segment it remained essentially
constant. Finally, by education (panel C), we see that a higher educa-
tional level did not fully avoid employment reductions, even if it miti-
gates the decrease.
In any case, the biggest adjustment in employment has been suffered

by temporary workers, whose number has fallen by 40 per cent since the
2007 Q2 (see Figure 8.7, panel A). This explains 65 per cent of the
reduction in salaried positions during the last five years. The destruction
of temporary employment was particularly sharp at the beginning of the
crisis. By 2011, though, job destructions also concerned permanent
jobs, whose proportion on overall employment was reduced. Only
part-time contracts (panel B) followed an upward path, suggesting that
firms may have adjusted the number of hours through this channel.4

By sector, the contribution to employment of ‘Construction’ is clearly
different from other European countries (see Figure 8.8). We observe a
very sharp decrease from an employment share of more than 17 per cent
in 2008 to 10 per cent in 2012. In the UK the employment share of this
sector also fell by 2.5 percentage points, but France and Germany
display fairly stable shares.
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4 The successive labour market reforms of 2009 and 2010 are also likely to have influenced
the proliferation of part-time contracts.
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8.3.2.3 UNEMPLOYMENT
The evolution of the unemployment rate displayed in Figure 8.9 con-
firms the adverse employment prospects suggested by the evolution of
the employment rate. The Spanish unemployment rate after 2007 pre-
sents completely different behaviour with respect to its European neigh-
bours. After a very important decrease between 1995 and 2001, the
unemployment rate pursued a slightly decreasing trend until 2007,
when it reached 8 per cent. From this point we observe a sharp increase
that yielded unemployment rates of 25 per cent by 2012. None of the
unemployment rates of Spain’s European partners display such a
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Figure 8.7. Share of temporary workers (panel A) and part-time workers (panel B)
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peculiar path. Moreover, even during the deepest moments of the crisis
none of these unemployment rates went above 12 per cent.
Figure 8.A2 in the Appendix shows the corresponding unemployment

rates for different demographic groups. When distinguishing by gender
(panel A), we observe that, before 2008, the unemployment rate borne
by women was above the unemployment rate of men. However, since
2008 men’s unemployment rate followed a very steep upward path that
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promoted convergence between the two rates. When distinguishing by
age (panel B) or by education (panel C), we can see that the population
segments that suffer the highest unemployment increases are young
workers (aged 15–24), whose unemployment rate attained 55 per cent
in 2012, and the least educated workers.
Several structural factors, such as the existing legislation, institutions,

demographic composition, and so on, may have influenced the perform-
ance of the labour market during the crisis period. In Section 8.3.4, we
describe the recent evolution of some of these factors.

8.3.3 Factors influencing Labour Market Performance

8.3.3.1 LABOUR COSTS
The main adjustment of labour costs during the initial phase of the
Great Recession was supported by public employees, whose wages in
2012 were equal to 2007 (Ortega and Peñalosa, 2013). Wages in the
private sector only started to exhibit negative growth rates in real terms
from 2010 (see Figure 8.10). Since then, real wage growth rates have
been lower in Spain with respect to the EU average and with respect to
other major European countries (Germany and France, but not the UK).
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Figure 8.10. Growth rate of real wage and salaries in the business sector
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According to Ortega and Peñalosa (2013), the cumulated reductions in
ULC over the last five years would be equivalent to the devaluation of
the exchange rate of the peseta between 1992 and 1995. The associated
increase in competitiveness has been unable to foster an employment
recovery, though.

8.3.3.2 LABOUR RELATIONS
One of the determinants of labour productivity (and labour market
performance) is the quality of labour relations. Given the data available,
our measures of the quality of labour relations will combine three
different aspects: i) temporary versus permanent contracts, ii) the num-
ber of effective hours of work, and iii) the system of collective
agreements.

Temporary vs permanent contracts: One of the main criticisms sys-
tematically addressed to the Spanish economy concerns the high degree
of temporality among employees. As shown in Figure 8.7, panel A, from
1996 to 2006, the share of temporary contracts with respect to total
employment was always around 33 per cent.
This particular composition of the Spanish labour force with respect to

other European countries is difficult to understand whenwe consider the
strictness of the employment protection—according to OECD (Organ-
isation for Economic Co-operation and Development) indicators—for
both temporary and permanent contracts. As shown in Figure 8.11,
panel a, temporary workers in Spain are almost as protected as the French
ones and much more than German or English temporary workers.
According to panel B, workers with permanent contracts in Spain were
as protected as French workers and less protected than German workers.
In sum, divergences in employment protection legislation between

Spain and other European countries do not seem significant enough to
justify the particular composition of the Spanish labour force. The origin
of the divergence between Spain and its European neighbours in the
contract composition of the employed workforce should rather be
searched for in other structural economic differences, such as the size
of the gap of the firing costs between temporary and permanent con-
tracts or Spain’s economic structure. More precisely, if the Spanish
economy has become specialized in activities where employment is
linked to a particular season (the summer for most tourism) or to the
implementation of a particular project (the construction sector), the
large use of temporary contracts will respond not only to the gap
between firing costs associated with temporary and permanent workers
but also to the particular economic structure of Spain.
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Since 2006, we may observe that the proportion of employed workers
with temporary contracts has continuously decreased, while the share of
permanent contracts has increased. This evolution responds to a pure
composition effect. When the crisis began, firms disproportionately
fired individuals with temporary contracts. As a result, the proportion
of employed workers with temporary contracts necessarily diminished.
By 2012, the share of employed workers with a temporary contract was
around 22 per cent (ten percentage points lower than at the beginning
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Figure 8.11. Strictness of employment protection for temporary (panel A) and
permanent contracts (panel B)
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of the crisis). We can easily make the link between this evolution of
employment composition by type of contract and the downsizing of the
construction sector.
The large presence of temporary workers can have major conse-

quences for the productivity of firms.5 Firms tend to invest less in
training for people with temporary contracts, and temporary workers
may exert less effort if they expect that the probability of obtaining a
permanent contract is low.
In addition, the massive use of temporary contracts may have pre-

vented Spain from fully exploiting youngsters’ human capital. Although
the share of students with university education was traditionally higher
in Spain with respect to other EU27 countries, the gap closed during the
expansion. The incentive to follow tertiary studies was low, since the
probability of ending up with a temporary job was high and the excess
of labour demandmade it easy to find a job even without tertiary studies.

In the economy as a whole, the existence of a dual labourmarket, with
permanent workers, employed in more productive and more protected
positions, and temporary workers, employed in the less productive and
less protected ones, also has consequences in the aggregate level of
productivity. The large proportion of temporary workers in the Spanish
economy between 1996 and 2006 may have contributed to the low
productivity performance of the economy during that period; whereas
the reduction in the share of temporary contracts since 2006 could have
contributed to the improvement in Spanish productivity since then.

Hours of work: Figure 8.12 shows that the average number of annual
hours per employee remained quite stable between 2008 and 2012.
Hours of work are not easily an adjustment variable in Spain because
firms are, in general, covered by collective agreements at sector level
which, among other working conditions, specify hours of work. Only in
exceptional cases are firms allowed to propose to workers that they
should reduce their hours of work (and thus their wage) in order to
avoid job losses. In some cases, firms can adjust the number of hours
worked by employing part-time workers. As observed in Figure 8.7,
panel B, the share of part-time workers has increased since 2008, par-
ticularly men.

Collective agreements system: The collective agreement system is a
fundamental mechanism for explaining the working of the Spanish
labour market. About 90 per cent of private sector employees see their

5 See, for example, Aguirragabiria and Alonso-Borrego (2009), Alonso-Borrego (2010), and
Dolado, Ortigueira, and Stucchi. (2011).
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wage (and, generally, working conditions) set in collective bargaining
between trade unions and employers’ representatives. This coverage is
among the highest in European countries and is clearly superior to that
existing in the US or the UK, for example.
The principle of statutory extension establishes that any collective agree-

ment at higher than company level must be applied to all companies
and to all workers forming part of the geographical and industry level in
question, even though theymay not have participated in the bargaining
process. Moreover, the ultra-activity of an agreement refers to a principle
whereby the agreement remains valid after its expiry, if it has not been
renewed.6 These two principles make it very difficult for a firm to easily
adjust to adverse economic conditions.
Overall, the interaction of these principles configures a collective

bargaining system characterized by high coverage of employees—
almost total coverage, despite low rates of union membership—and
the predominance of upper-level agreements (above firm level) where
medium-sized firms or socioeconomic groups with less participation in
union elections, such as temporary workers, are under-represented.
One of the key features that characterizes the Spanish system of

collective agreements is the distribution of the level of negotiation.
Collective agreements between trade unions and firms’ representatives
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6 See Izquierdo, Moral, and Urtasun (2003) for details.
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can be negotiated at the most decentralized level (or firm level) or at a
higher level of centralization, such as economic sector level, with differ-
ent geographical areas of application: municipality, provincial, regional,
or national. The majority of collective agreements are signed at the level
of the productive sector, with a geographical scope at province level.
That is, the Spanish collective agreement system is characterized by an
intermediate level of centralization. Working conditions of more than
50 per cent of employees are negotiated at province level. This situation
has barely changed since 1990.
The next level, covering the second largest number of workers, is the

national one, followed by regional agreement levels. Finally, only 10 per
cent or under are traditionally covered by agreements signed at firm
level. Only large firms (with an average of 300 employees) engage in
collective agreements at firm level, while small businesses are primarily
affected by agreements at sector level with a provincial scope.
Collective agreements not only set wage increases and other

aspects related to working conditions, but they also fix the minimum
wage that all firms covered by the agreement must respect. The final
remuneration of workers will differ from this minimum depending
on the application of allowances for different issues, but undoubtedly
these minimum wage levels are the main factor behind the observed
wage structure in Spain. Previous studies, such as Izquierdo, Moral,
and Urtasun (2003) and Bentolila, Izquierdo, and Jimeno (2010),
have shown that the wage distribution arising when collective agree-
ments are signed at province level is more compressed than the
distribution arising when wages are set at firm agreement level (or
even at national level).
Several labour reforms have been implemented since the beginning of

the crisis in order to improve the ability of the firm to react. The nature
of these reforms differed between 2009 and 2010. In February 2009, the
government approved a reduction in social charges paid by firms
facing economic difficulties. The firm had, in exchange, to maintain the
number of employees at least for one year after the economic difficulties
had been overcome. The generosity of conditions giving access to
unemployment benefit was improved. Charges associated with part-
time contracts were also reduced. The generosity of the unemployment
benefit system was again increased by law in October 2009.
The labour market reform of 2010 included some major changes:

� Opting out from wage conditions established by the collective
agreement signed at a level higher than the firm is facilitated
when the firm is facing economic difficulties.
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� Reduction in the number of working hours owing to economic
difficulties. Workers suffering a reduction in the number of worked
hours are compensated by the unemployment benefit system for
wage losses.

� Firing costs associated with temporary contracts are increased.
Moreover, after three years in the same firm temporary workers
must be transformed into permanent ones.

� Firing costs associated with permanent contracts are reduced. It
is also made easier for firms facing economic difficulties to fire
workers.

From 2010, we observe wage moderation and a reduction in ULCs.
Moreover, wage dispersion across firms is increased, which should
have favoured a better reallocation of workers across firms. Whether
this is a direct consequence of the reform or results from the expiration
of a previously signed collective agreement (that had been approved by
the beginning of the crisis, when there was uncertainty about the
duration of the crisis) is difficult to determine. That is, even without
the reform we may have observed a moderation in wages, since the
structure of collective agreements does not seem to have been essen-
tially modified following the reform.
In spite of the reduction in ULCs and firing costs, no recovery has

been observed in employment creation (particularly in permanent job
creation). Moreover, the reduction in the temporality rate is due to the
increase in temporal job destruction. Only the share of part-time jobs
seems to follow an upward trend, suggesting that firms are using this
type of contract to adjust the number of worked hours.
In 2011 an additional reform of the collective system was approved.

The objectives of this reform were threefold: a) to promote better
management of collective bargaining closer to the firm, and a sector
negotiation more adapted to the particular economic situation of the
activity sector; b) to introduce higher levels of dynamism and agility
both in the negotiation processes of collective agreements and in their
content; and c) to adapt the system of collective bargaining to what
qualifies as ‘new or renewed business realities’, including new rules of
legitimacy in negotiation of agreements and in promoting internal
flexibility.
Another labour market reform was approved in March 2012, but it is

still too soon to evaluate its effect. This reform provided for temporal job
agencies the same status as placement agencies. Firing costs were
reduced, training on the job programmes were promoted, firms were
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allowed to split at least 10 per cent of the daily working hours irregularly
throughout the year, it was possible to reduce the number of worked
hours in case of economic difficulties, the ultra-activity principle was
reduced to one year, and additional causes justifying the opting out of a
firm from a collective agreement signed at a level higher than the firm
were introduced.

8.3.3.3 THE DEMOGRAPHIC COMPOSITION
The demographic composition of a country is likely to influence the
way the economy and the labour market perform during a crisis. In
addition, the demographic composition itself is likely to be transformed
during a long crisis period, since we expect births to fall, mortality to
increase, and individuals to leave the country.
As shown in Figure 8.13, panel A, during the years preceding the crisis

(2002–8), Spain was one of the main receivers of immigrants in the EU
(even above Germany). Since the beginning of the crisis, however,
immigrant inflows have decreased, together with an increasing number
of natives leaving Spain.
These flows may explain the increasing importance of the age group

between thirty and forty-nine years of age before the crisis and its
decreasing importance since 2010 (see Figure 8.13, panel B). The share
of this working age group rose by more than seven percentage points
between 1991 and 2008. Spain entered the crisis with a large mass of
working age population (the proportion of individuals between thirty
and forty-nine was essentially equal to the proportion of individuals
aged under thirty). This may be suggestive of the progressive specializa-
tion of the Spanish economy in labour-intensive industries during the
years preceding the crisis (the construction sector represented 17 per
cent of total employment by 2007). The sharp reduction in the thirty to
forty-nine age group during the crisis is likely to have been the result of
changes in the structural composition of the Spanish economy.

8.3.4 Sector Composition

One of the main peculiarities of the Spanish economy with respect to
her European neighbours is that the crisis has promoted a major
readjustment process of economic activity by sectors. This readjustment
is likely to have influenced labour productivity by a pure composition
effect (i.e. the relative importance of high and low productivity sectors is
likely to have been modified).

As shown in Figure 8.8, one of the most striking facts characterizing
the Spanish economy during this period is the downsizing of the
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construction sector. Analysing the evolution of the main activity indi-
cators of the construction sector facilitates an understanding of what
happened during the crisis. As shown by the three panels in Figure 8.14,
the Spanish construction sector expanded enormously from the late
1990s. The causes of this housing boom are still a matter of debate,
including low interest rates, the softening of lending standards in the
mortgage market, the prevalence of homeowner tax deductions, large
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migration inflows, and the existence of overseas property buyers.7 In the
housing bust that followed the sub-prime crisis of 2008 many recently
built houses remained unsold, and many others remained unfinished
owing to the lack of financial support. By 2012, construction indicators
(such as buildings to restore, to demolish, or to build) attained 1990s
levels (see Figure 8.14).
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Figure 8.14. Main construction indicators (buildings to restore, to demolish, and
to build)

7 See, e.g., García-Montalvo (2007), Ayuso and Restoy (2007), González and Ortega
(2009), Garriga (2010).
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The second economic sector that has contributed to the poor per-
formance of the Spanish labour market is industry. Figure 8.15 dis-
plays the composition of industrial employment. The largest
downsizing corresponds to the textile and shoes industry which,
since 2000, has reduced its contribution to industrial employment
by a half. However, this reduction cannot be explained by the crisis
since the downsizing of the textile and shoes industry began long
before. The rest of industries (apart from oil, energy, and water)
display a clearer downsizing since the beginning of the crisis. Overall
the share of employment in the manufacture industry fell by two
percentage points.
In sum, during the crisis, the share of employees in the construction

sector fell by a half and its activity attained levels corresponding to the
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beginning of the 1990s. The reduction of the industrial sector was
smoother. These changes in the economic structure, with a major
decrease in importance of a low productivity sector (such as construc-
tion) are likely to have modified aggregate labour productivity.

8.3.5 Access to credit

Budgetary constraints determine firms’ investment decisions in both
capital formation and R&D. Current labour productivity and future
labour productivity growth are tightly linked to this type of investment
decision. Access to credit by firms plays a fundamental role in determin-
ing the capacity of firms to invest.8

8.3.5.1 CAPITAL FORMATION
Capital investment strongly influences labour productivity. New
machines can improve the efficiency of production processes and per-
manently increase productivity. As already mentioned, part of the
recent improvement in Spanish labour productivity can be explained
by the massive destruction of jobs. These productivity gains are likely to
be transitory, though, since the actual unemployment rate is unusually
high and likely to be reduced in the near future. However, part of the
productivity increase could also come from an increase in the efficiency
of production processes promoted by capital investments. We analyse
this aspect in this section.
Figure 8.16 shows the evolution of the ratio of gross fixed capital

formation over gross value added for non-financial corporations.
We see that this ratio in Spain has been above the European
average since the late 1990s. However, from 2007 to 2009, the
relative importance of capital formation decreased by more than
ten percentage points. This path is in sharp contrast with respect to
France, the UK, or Germany, where the decrease in the share of
gross fixed capital formation was much less. How can we explain
these differences?
Figure 8.17 allows us to provide one possible answer to this ques-

tion. This figure compares the success rate in obtaining loan finance
by various sources between 2007 and 2010. While for the UK,
Germany, and France, there is a slight decrease in the success rate

8 The impact of budgetary constraints on employment is analysed in Bentolila, Izquierdo,
and Jimeno (2013) who, working with Spanish data, find that firms heavily indebted to weak
banks before the crisis suffered an additional employment drop during the crisis.
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for most of the considered sources, for Spain, we observe a very
sharp reduction in the success rate for all sources. Access to credit
became particularly complicated in Spain during the crisis period,
which certainly contributed to the reduction in gross fixed capital
formation.
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8.3.5.2 R&D AND TECHNOLOGICAL INVESTMENT
R&D expenditures, as well as technological investment, may improve the
efficiency of production processes and thus increase labour productivity.
Investment in R&D (as a percentage of GDP) has followed a continu-

ously increasing path from the beginning of the 1990s until 2008 (see
Figure 8.18, panel A). This effort allowed the Spanish economy to start a
catch-up process with respect to other European countries, where the
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share of R&D investment in GDP was almost three times larger than in
Spain. In spite of these efforts, the share of R&D expenditures in total
GDP never rose above 1.5 per cent during the period 1994–2008, which
still remains far away from the 2.5 per cent to 3 per cent observed in
other European countries, such as Germany or France. Moreover, these
investment efforts stopped at the beginning of the crisis. Since then, the
share of R&D in GDP has followed a decreasing path, whereas in other
European countries this share remained stable during the crisis. The
same evolution is documented in Figure 8.18, panel C for investment
in intangible capital.9

The increasing path of investment in R&D, particularly since 2002,
may explain the Spanish productivity catch-up process until 2006.
However, it seems difficult to justify the observed recovery of Spanish
labour productivity during the crisis on the basis of R&D efforts, since
expenditures in R&D have been continuously reduced since 2007.
Moreover, Spain is far from becoming specialized in high-tech sectors.
The value created by these sectors has continuously reduced its contri-
bution to the total value of industrial production since 2004 (from 1.5
per cent of the value of total industrial production in 2004 to 1.2 per
cent in 2010). Finally, since 2007 the number of firms investing in R&D
has strongly been reduced, and the number of full-time employees in
R&D also displays a slightly decreasing path (see Figure 8.A3 in the
Appendix).

8.3.6 The Use of Foreign Markets

Firms have the possibility of circumventing an economic crisis by
exporting towards countries less affected by the recession or importing
from cheaper suppliers abroad. It is well documented in the literature
that exporting firms display better productivity performance. By facing
international competition, these firms are obliged to be at the efficiency
frontier if they want to survive. During a crisis period in a particular
country, exporting firms may circumvent the bad economic conditions
of their own country.

9 Similar conclusions arise if we consider instead expenditures in ICT. The share of ICT
expenditures remained fairly stable between 2006 and 2010 in Spain. With an average of
1.6 per cent of GDP, the importance of these expenditures is clearly below the European
standard (which is around 2.5 per cent of GDP). Communication expenditures in Spain (as a
percentage of GDP) were above the European average in 2006, when they were equal to
3.4 per cent. By 2010, they had decreased to 3 per cent and were below UK communication
expenditures.
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As shown in Figure 8.19, the balance of payments of the Spanish econ-
omy considerably improved during the crisis owing to the relative
increase in exports. However, as already anticipated in the introduction,
these competitiveness gains seem to be largely explained by the reduc-
tion in ULCs, rather than by an improvement in the efficiency of pro-
duction methods. This may explain why competitiveness gains have
been unable to create employment. Moreover, as the economic recovery
goes on, it will be necessary to contain increases in prices, margins, and
wages, since labour productivity is likely to decelerate as the labour
market performance improves together with the economic recovery.
Up to now, we have provided descriptive macro evidence for several

factors that may have influenced the evolution of Spanish TFP and thus
Spanish labour productivity during the Great Recession. When possible,
we have tried to disentangle the permanent and transitory nature of
these factors. Many of them concern the labour market behaviour (e.g.
temporary contracts, the demographic composition of the labour force,
adjustments in labour costs, or the quality of labour relations), but we
have also paid attention to changes in composition by sectors of the
economy, access to credit (which determines capital investment and
R&D activities), and the use of foreign markets. Working with micro-
data, we now study in Section 8.4 the relationship between some of
these factors and TFP. More precisely, as stated in the Introduction,
firms may adjust on the input side or on the output side. We will try
to evaluate the relationship between each type of adjustment margin
and TFP.
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Figure 8.19. Exports, imports, and balance of payments
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8.4 Micro evidence

Labour productivity is strongly determined by the evolution of TFP. This
section starts by presenting the traditional conceptual framework,
allowing us to better understand the link between both measures of
economic performance. Second, we describe the databases we use for
the analysis as well as our sample selection process. Section 8.4.2
explains the econometric difficulties encountered when estimating
TFP from the production function and presents alternative estimation
methods that we employ to provide a reliable estimation of TFP. Finally,
in Section 8.4.3 we estimate partial correlations between TFP and adjust-
ment margins.10

8.4.1 Conceptual framework

Under the assumption of a standard Cobb-Douglas production func-
tion, Y ¼ AKαN1�α, labour productivity equals:

Y=N ¼ AðK=NÞα

where A is total factor productivity (TFP), traditionally associated with
technological progress, K is capital, and the ratio K/N is known as capital
deepening. Denoting labour productivity as y=Y/N, we can rewrite the
previous equation in growth terms as:

ẏ ¼ Ȧþ a k̇

In the neoclassical framework, capital stock is an endogenous variable
that depends on TFP growth. In a long run steady state (a situation
where all per capita variables are growing at a constant rate) one can
show that the growth of capital intensity is the same as the rate of
growth of labour productivity, so that

k̇ ¼ ẏ ¼ Ȧ=ð1� αÞ
Hence, in the long run, TFP growth would be the most informative
predictor of future trends in productivity.11

10 A background paper developing the micro evidence presented in this chapter has been
published as IZA Working Paper No.8891.

11 See Sargent and Rodriguez (2001) for a further discussion.
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8.4.2 Data

Our dataset combines information from several data sources. Data on
the annual accounts of firms as well as on the number of employees by
type of contract come from the Banco de España’s Central Balance Sheet
(CBS) and from the Mercantile Registries. Information on the level of
the collective agreements as well as on the clauses included in these
agreements comes from the Collective Agreement Registries. Finally,
information on imports and exports is provided by the Balance of
Payment Registries. We explain in detail the content of these databases
and the merging procedure below.

8.4.2.1 DATA SOURCES
Since 1991, under the cooperation agreements signed with the Ministry
of Justice and the Spanish Association of Property and Mercantile Regis-
trars, the Banco de España’s Central Balance Sheet Data Office (CBSO)
and the Mercantile Registries have been working together to facilitate
statistical use of the annual accounting reports that companies are
legally required to lodge with the mercantile registry of the province
in which their registered office is located.12 This cooperation allows us to
have an unbalanced panel of firms in manufacturing and non-financial
services industries from 1995 to 2012.
The information available for each firm in each year includes: busi-

ness name, location (five-digit postal code), several balance sheet items,
profit and loss account items, standard financial ratios, and sector of
activity at the four-digit level.13 Employment is measured as the number
of employees, disaggregated by contract type as permanent (those with
an indefinite or permanent contract) and temporary employees (those
with a fixed term or temporary contract).14

12 All firms in Spain are required by law to deposit their annual accounts at the Mercantile
Registries. However, a large number of small firms do not fulfil the reporting requirement
because it is costly for them and the associated fines are small. The main advantage of
complying is that submitting annual accounts is a usual requirement for obtaining loans
from commercial banks and government contracts. Almunia and López-Rodriguez (2012)
compare the size of the dataset from the Mercantile Registries to the number of firms
submitting corporate income tax returns to the tax agency, and they find that it contains
information from approximately 85 per cent of firms with annual revenue between 1.5 and
60 million euros that submitted a corporate tax return to the Spanish tax agency. The
percentage is close to 90 per cent for firms larger than 60 million euros, but just below 50
per cent for firms smaller than 1.5 million euros.

13 In practice, we consider ten different sectors: Agriculture, Extractive, Manufacture,
Energy, Construction, Sales, Transport, Tourism, Education-Health, Other non-financial
services.

14 To maintain measurement consistency, the number of temporary employees is calcu-
lated in annual terms by multiplying the number of temporary employees throughout the
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Gross output at retail prices is calculated as total sales plus the change
in finished product inventories and other income from the production
process minus taxes derived on the production (net of subsidies). Out-
put is deflated with the corresponding year and economic activity (two-
digit national activity classification) value added deflator.
Intermediate inputs at retail prices are directly reported by firms in the

CBSO. For those firms from the Mercantile Registries, intermediate
inputs are obtained as the addition of provision supplies and operating
expenses. Intermediate inputs are deflated by the intermediate input
price index of the year and economic activity (two-digit national activ-
ity classification).
Value added is computed as the difference between gross output and

intermediate inputs. Productivity results from the ratio between value
added and the number of employees.
Capital includes both physical and intangible capital. It is recorded at

book value and deflated using the price index of investment in equip-
ment goods by year and economic activity (two-digit national activity
classification).
We also use as control variables additional information at the firm

level, such as sector of activity, size, age, location, or standard financial
ratios. Particularly, we consider two financial ratios revealing the firm’s
debt structure. The first one is referred to as the debt ratio and is defined
as the ratio between the firm’s debt (long run and short run debts) over
the firm’s own financing (or equity financing). This debt ratio aims to
measure the intensity of the debt compared to the firm’s own funding
and it reveals the degree of influence of third parties in the functioning
and financial balance standing of the company. The second ratio is
referred as the short term debt ratio and is defined as the share of short
run debts over total liabilities (total debts). The smaller the ratio, the
better the quality of debts.15

Information on collective agreements is obtained from the Collective
Agreement Registries. In Spain, there exist five levels of collective agree-
ment negotiation: at firm level, at municipality level, at province level
(geographical unit below the region), at regional level, and at national
level. The level of the collective agreement to which the firm is commit-
ted may have played an important role in determining the ability of the

year times the average number of weeks worked by temporary employees and divided by
fifty-two.

15 The main limitation when employing these two ratios is that they are only available for
firms classified as ‘reliable’ by the CBSO of the Bank of Spain according to several statistical
criteria.
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firm to adjust during the economic crisis. Collective agreements at firm
level allow the particular economic context of the firm to be better taken
into account with respect to the agreements signed at municipality,
province, regional, or national level. Intuitively, we can anticipate that
firms committed to a collective agreement at firm level, can better adapt
working conditions to their particular circumstances and should then
better perform during the crisis period.
Finally, to test whether firms have used foreign markets as a way of

adjustment to circumvent the crisis, we require information on imports
and exports. This data is provided by the Balanza de Pagos (Balance of
Payment Registries). For every year, the database contains information
on whether the firm exports and/or imports, and the amount of exports
and imports, as well as the country of destination for the exports or
origin for the imports.

8.4.2.2 SAMPLE SELECTION
Whenworking with data from the CBS and theMercantile Registries, we
have dropped from the sample those firms with missing or non-positive
values for the number of employees, value added, intermediate inputs,
physical capital, sector of activity, and year of firm creation.

Collective Agreement Registries do not contain information for
all firms belonging to the database constructed from CBS and the
Mercantile Registries. Firms for which there is no information on collect-
ive agreement are kept in the sample and are classified in the ‘No Agree-
ment’ category. For firms for which there is information on the type of
collective agreement we implement the following merging procedure.
We first consider firms from the Collective Agreement Registries being
committed to an agreement at the firm level. This subsample is then
merged with the CBS and the Mercantile Registries database using the
Identifying Fiscal Code of the firm, the name of the firm, or the name of
the agreement. This first step allows us to identify all the firms appearing
in the CBS and the Mercantile Registries that have signed a collective
agreement at the firm level. Next, we identify firms that have signed an
agreement at the sectoral level. We start with sectoral agreements signed
at province level, by merging the CBS and the Mercantile Registries data
using an indicator of the province and the economic activity branch
(national classification of economic activities at three digits) to which
the firm belongs. An equivalent procedure is developed to identify firms
that have signed a collective agreement at municipality level, at regional
level, and at national level. Then we merge the four databases containing
firms that are respectively committed to a collective agreement at prov-
ince level, at municipality level, at regional level, and at national level.
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The resulting database is merged with the database containing all firms in
the CBS and the Mercantile Registries that have signed an agreement at
firm level and with those firms for which there is no information on
collective agreements. Finally, we use the Balance of Payments to add,
when available, information on exports and imports.
To avoid outliers, we drop observations at the bottom and top 2.5 per

cent of the value of production, value added, capital stock, intermediate
consumption, and employees.16 The final sample contains 964,280
firms and 5,627,593 observations.
In this sample, among firms committed to a collective agreement,

0.18 per cent of firms are committed to a collective agreement at firm
level, 53.0 per cent are committed to an agreement at province level,
38.7 per cent at national level, and 7.6 per cent at regional level (the
share of firms committed to an agreement at municipality level is neg-
ligible).17 Although the share of firms that have made an agreement at
firm level is small, the percentage of workers covered by these agree-
ments equals 0.9 per cent of all workers covered by a collective agree-
ment over the period 1995–2012, since mainly large firms sign this type
of collective agreement. In the other categories, 56.6 per cent of workers
are covered by a collective agreement at province level, 7.1 per cent at
regional level, and 35.3 per cent at national level.18

The average share of employees with temporary contracts by firm
equals 23 per cent. This share has evolved from 35.5 per cent in 1995
to 23.0 per cent in 2000, 21.3 per cent in 2008, and 17.7 per cent in
2012.19 Concerning exporting and importing activity, in 2008 there
was an increase in the minimum threshold required by law to declare
the export and import activity to the Balance of Payment (the new

16 Results are robust when implementing the estimation with samples where we keep
97 per cent and 99 per cent of the observations.

17 Actually this category is excluded from the regression analysis.
18 According to the statistics of the Spanish Ministry of Labour and Social Security, in

2008, among all firms subject to a collective agreement 0.3 per cent (and 10 per cent of
workers) were concerned by a collective agreement at firm level while 99.7 per cent were
engaged in a collective agreement at a higher level. Among these firms, 66.6 per cent were
committed to a collective agreement at province level, 27.3 per cent at national level, and
5.7 per cent at regional level. Our sample underestimates the share of firms committed to a
collective agreement at firm and province levels. Firms committed to a collective agreement
at national and regional levels are over-represented in our sample.

19 In our sample, the share of temporary workers is computed by firm, so it is not directly
comparable to the temporary rate obtained for the whole economy when the ratio of
temporary workers over total active population is used instead. It is important to notice,
though, that the evolution of the share of temporary workers by firm is parallel to the
evolution observed for the temporary rate obtained when working with the Spanish Labour
Force Survey or with administrative data from Social Security records (see the left-hand side
panel in Figure 8.A5 of the Appendix).
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threshold was set at 45,000 euros while previously it was 3,000 euros). If
we take as reference the new threshold value set in 2008, 9 per cent of
firms in the sample develop an exporting or importing activity. If we do
not consider this threshold and simply consider the exporting/import-
ing activity declared by firms to the Balance of Payments, 12.4 per cent
of firms in the sample develop an exporting or importing activity.

8.4.3 Measuring TFP

As stated before, the main long run determinant of labour productivity
is TFP. Any permanent change in the growth rate of labour productivity
should come from a modification in the growth rate of TFP. Other
changes in labour productivity are likely to be the result of a pure
composition effect, coming from the reduction in the number of jobs,
from the destruction of low productive (i.e. temporary) jobs, from
changes in the economic structure of an economy with low productive
sectors losing importance, and so on.
To understand the good performance of Spanish productivity during

the crisis, we must then determine whether TFP has been modified. To
do so, we must first compute TFP by firm and then analyse the relation-
ship between TFP and some of the major macro facts presented in
previous sections: the share of temporary workers, the level of the
collective agreement, or exports and imports.
The approach to measure total factor productivity at the firm level is

based on the estimation of a technology of production using an output
measure and information on the amount of all the observable inputs.
Then we compute TFP as the residual from the estimation. The main
problem in the estimation of production functions is the endogeneity
bias due to the possible correlation between the unobserved firm-specific
productivity shocks and the observed inputs (Griliches and Mairesse,
1995). In such a case, OLS (ordinary least squares) generates inconsistent
estimates of the technological parameters. The two alternative approaches
to treat the endogeneity problem are the estimation including firm fixed
effects and the control function method.20 The key assumption
underlying the fixed effects approach is that unobserved firm-specific
productivity shocks are invariant over time, and therefore anyfixed effects
transformation, such as first-differences, allows recovering the parameter
estimates by means of a Generalized Method of Moments (GMM)
estimation. The main caveat of this approach is, however, the potential

20 For a complete discussion of the alternative approaches see Ackerberg et al. (2007) or
Aguirragabiria (2009).
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weakness of the instruments used in the GMM. In the control function
approach proposed by Olley and Pakes (1996), the firm-specific product-
ivity shocks are assumed to follow a Markov process, and they can be
recovered by means of a variable which keeps a monotonic relationship
with the firm-specific shock, such as capital investment or intermediate
inputs.
After computing TFP per firm and per year, the longitudinal variation

can be exploited to enquire how the share of temporary contracts,
collective agreements, clauses agreed in collective agreements, and
imports/exports influence TFP and thus productivity.

8.4.3.1 ESTIMATION OF THE PRODUCTION FUNCTION
Following Alonso-Borrego (2010), we characterize technology as a
Cobb-Douglas production function with a double logarithmic specifica-
tion on gross output and inputs:

yit ¼ β0 þ βLlit þ βMmit þ βKkit þ uit ;

uit ¼ ωit þ εit

where, for each firm i in year t, yit denotes the log of gross real output,
and lit , mit , denote the logarithms of the variable inputs, labour, and
intermediate inputs, kit is the log of fixed capital stock, and uit is a
random term containing any unobserved factors affecting production.
In particular, we consider that uit is the sum of two terms: the random
variable, ωit which represents firm-specific factors which affect product-
ivity, such as managerial ability, firm-specific human capital, efficiency
in the use of technology and inputs, which are known to the firm when
deciding the amounts of capital, labour, and intermediate inputs, but
are unobserved to the econometrician; and the random variable εit ,
which is an idiosyncratic term, which includes measurement error in
output or shocks affecting output that are unknown when the firm
decides the amount of inputs. The random variable ωit is usually referred
to as TFP, and it is expected to be related to input decisions, whereas εit is
assumed to be independent of ωit and other inputs.

The endogeneity problem arises from the fact that ωit may be correl-
ated with input choices. In our case, we use the control function
approach (Olley and Pakes, 1996) because, given the time length of our
panel (1995–2012), the assumption that the firm-specific productivity
shock is constant over time (fixed effect approach) is very unrealistic.
Olley and Pakes (1996) assume ωit to follow a first order Markov

process, without requiring any parametric assumption. Instead of instru-
menting the endogenous regressors, they include external variables to
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approximate the productivity shock. They require such external variables
to keep a monotonic relationship with the productivity shock. Olley
and Pakes propose to use investment as such an external variable. For-
mally, they assume that k is a quasi-fixed input, and that there is some
time to build; that is, investment installed in period t only becomes
productive at t+1. Under this assumption, the investment demand func-
tion iit ¼ iðωit ; kitÞ can be inverted to obtain the unobserved productivity
as a non-parametric function of investment and capital, ωit ¼ htðiit ; kitÞ.
However, the limitation when using investment as proxy is that estima-
tion must be restricted to the subsample of observations with positive
investment in order to fulfil the monotonicity condition. Levinsohn and
Petrin (2003) propose to use intermediate inputs instead of investment as
a proxy, for which the monotonicity condition is more likely to be held
for the whole sample. In this case, the materials’ demand functionmit ¼
mðωit ; kitÞ is inverted to obtain ωit ¼ ωtðmit ; kitÞ under monotonicity plus
some additional assumptions. The original justification for this alterna-
tive choice is that, while most firms report positive expenditure on
materials every year, a much lower proportion undertakes investment
every year. In our case, we simply do not have information on invest-
ment in our dataset.
Letting υit represent value added—gross output net of intermediate

inputs—we can write the production function equation as follows:

υit ¼ β0 þ βLlit þ βKkit þ ωtðmit ; kitÞ þ εit
¼ βLlit þ φtðmit ; kitÞ þ εit ;

where φtðmit ; kitÞ ¼ β0 þ βKkit þ ωtðmit ; kitÞ. The previous equation is esti-
mated in the first stage, using a non-parametric estimation of φtðmit ; kit Þ
or, similarly, a second or third order polynomial approximation in mit

and kit .
In the first stage we have identified βL, and the second stage of the

routine identifies the coefficient βK. It begins by computing the esti-
mated value φ̂ it ¼ υit � β̂Llit . Then, for any candidate value β�K, we can
compute (up to a scalar constant) a prediction for ωt for all periods using
ω̂it ¼ υit � β̂Llit � β�Kkit ¼ φ̂it � β�Kkit .
Assume that productivity, ωit , is governed by a first order Markov

process,

ωit ¼ E½ωit=ωit�1� þ ζit ;

where ζit is an innovation to productivity that is uncorrelated with kit ,
but not necessarily to lit . Now, a consistent (non-parametric) approxi-
mation to E½ωit=ωit�1� is given by the predicted values from the
regression
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ω̂it ¼ γ0 þ γ1ωit�1 þ γ2ωit�2 þ γ3ωit�3 þ ξit

that Levinsohn and Petrin (2003) call E½ωitb=ωit�1 � Given β̂L, β
�
K, and call

E½ωit
b=ωit�1 �, they write the sample residual of the production function as

εit þ ζit ¼ υit � β̂Llit � β�Kkit � E½ωitb=ωit�1 �

Then, the estimate βK is defined as the solution to

min
β

X

i

X

t

ðvit � β̂L1it � β�Kkit � E½ωitb=ωit�1 �Þ
2

Since estimation involves the use of predicted values, appropriate stand-
ard errors of the estimated coefficients β̂L and β̂K are computed by
bootstrap methods.
Our dependent value is the log of value added. We have used three

alternative procedures: ordinary least squares (OLS), fixed effects (FE),
and Levinsohn and Petrin (LP). For our LP estimates, we have approxi-
mated the function φtðmit ; kitÞ by means of a third order polynomial
approximation in mit and kit . To allow for differences across industries,
we estimate a production function for each industry separately. We
consider a ten sector classification: Agriculture, Extractive, Manufacture,
Energy, Construction, Sales, Transport, Tourism, Education/Health,
Other non-financial services. First, in Table 8.1 we report the OLS, FE,
and LP estimation results of the technological parameters for each of the
ten groups. Second, we implement the estimation distinguishing
between the period preceding the crisis (1995–2007) and the crisis
period (2008–12). Finally, we propose an extended version of the pro-
duction function in which the labour input is decomposed between
permanent labour (i.e. number of employees with indefinite positions)
and temporary labour (workers with fixed-term contracts).
Table 8.1 reports OLS, FE, and LP estimation results of the techno-

logical parameters for the ten group classification. We can see that the
LP estimated coefficients for labour and capital are lower than the
corresponding OLS estimates. The evidence reported is coherent with
the successful bias correction provided by the control function
approach. Nevertheless, the magnitude of the capital coefficients
seems to be too low in some cases.21 These low estimated elasticities,
though, are consistent with the estimations provided by Dolado,

21 Table 8.A1 of the appendix shows estimates for different definitions of capital in a small
subsample for which all of them are available. When considering tangible capital at market
value, estimates of capital coefficients are even smaller.
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Ortigueira, and Stucchi (2011) or Doraszelski and Jaumandreu (2013) on
a panel of Spanish manufacturing industries.22

Next, we split the estimation period into two sub-periods, 1995–2007
and 2008–12, and estimate one different model for each period. We
implement this analysis by sub-periods for two reasons: on the one
hand, in 2007 there was a major change in the National Accountancy
System that may have induced a break in the time series. On the other
hand, the economic crisis started in 2008, so the distinction by sub-
periods allows us to evaluate the potential variation in the technological
coefficients of the production function during the crisis. Table 8.2
reports the LP estimates for both sub-periods. While for the first sub-
period 1995–2007, estimated coefficients associated with labour are
generally below the estimations provided in Table 8.1 (apart from the
energy sector), for the second sub-period 2008–12 estimated coefficients

Table 8.1. Comparison of OLS, FE, and LP estimators (1995–2012)

OLS FE LP

βL βK βL Βk βL βK

Agriculture 0.7042 0.1679 0.3675 0.1612 0.5507 0.0645
(0.0044) (0.0026) (0.0039) (0.0028) (0.0041) (0.0068)

Extractive 0.8035 0.2238 0.6473 0.1874 0.5862 0.1415
(0.0151) (0.0088) (0.0121) (0.0083) (0.0178) (0.0195)

Manufacture 0.8709 0.1602 0.6387 0.1341 0.6824 0.0627
(0.0018) (0.0010) (0.0012) (0.0007) (0.0019) (0.0017)

Energy 0.7507 0.2321 0.5317 0.1575 0.5657 0.1064
(0.0089) (0.0059) (0.0094) (0.0056) (0.0106) (0.0138)

Construction 0.7842 0.1555 0.6802 0.0927 0.5909 0.1061
(0.0015) (0.0009) (0.0013) (0.0008) (0.0016) (0.0013)

Sales 0.8500 0.1493 0.5618 0.1143 0.6445 0.0748
(0.0014) (0.0008) (0.0010) (0.0005) (0.0015) (0.0012)

Transport 0.8415 0.1815 0.5884 0.1665 0.6695 0.0939
(0.0030) (0.0019) (0.0021) (0.0013) (0.0037) (0.0032)

Tourism 0.8572 0.1376 0.4827 0.1057 0.4662 0.0838
(0.0024) (0.0012) (0.0017) (0.0011) (0.0033) (0.0021)

Education/health 0.7651 0.1419 0.5172 0.0947 0.5701 0.0766
(0.0036) (0.0020) (0.0025) (0.0014) (0.0038) (0.0038)

Non-financial 0.7734 0.1603 0.5523 0.0940 0.6140 0.0806
(0.0014) (0.0008) (0.0012) (0.0006) (0.0015) (0.0015)

Notes: Observations=5,627,593. Bootstrap standard errors in parentheses (100 replications).

22 Owing to their econometric specification, Doraszelski and Jaumandreu (2013) estimate
a lower elasticity of the production function with respect to labour.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Productivity Puzzles Across Europe

276



for labour are above estimations provided in Table 8.1 (apart from the
energy sector). Estimations of the coefficient associated with capital
display a less systematic pattern.
Finally, Table 8.3 reports LP estimation results for a production func-

tion with permanent and temporary labour, Lp and Lt respectively. We
can see that the estimated coefficients for temporary labour are always
lower than the corresponding estimates for permanent workers. Using a
dataset of Spanishmanufacturing firms, Dolado, Ortigueira, and Stucchi
(2011) estimate the elasticity of the production function with respect
to temporary labour, permanent labour, intermediate materials, and
capital, imposing constant returns to scale (CRS). In our case, we
do not impose CRS, and our database covers both manufacturing and
non-financial firms, which implies that we have a different industrial
classification than in Dolado, Ortigueira, and Stucchi (2011). If we
simply focus in the industries which are comparable between both
papers, we observe that coefficients estimates associated with capital,
permanent, and temporary labour, for agriculture, extractive, energy,

Table 8.2. LP estimations (sub-periods: 1995–2007, 2008–12)

1995–2007 2008–12

βL βK βL βK

Agriculture 0.5352 0.1016 0.5742 0.0408
(0.0058) (0.0112) (0.0061) (0.0110)

Extractive 0.5572 0.1274 0.6142 0.0636
(0.0233) (0.0158) (0.0226) (0.0391)

Manufacture 0.6650 0.0579 0.7071 0.0579
(0.0031) (0.0022) (0.0026) (0.0033)

Energy 0.5796 0.0842 0.5434 0.1292
(0.0109) (0.0150) (0.0160) (0.0235)

Construction 0.5555 0.0865 0.6111 0.0594
(0.0017) (0.0019) (0.0023) (0.0030)

Sales 0.6317 0.0802 0.6640 0.0629
(0.0019) (0.0013) (0.0017) (0.0026)

Transport 0.6361 0.0974 0.7359 0.0629
(0.0033) (0.0038) (0.0051) (0.0072)

Tourism 0.4383 0.0783 0.4899 0.0838
(0.0038) (0.0026) (0.0047) (0.0046)

Education/health 0.5528 0.0833 0.5950 0.0754
(0.0051) (0.0042) (0.0047) (0.0063)

Non-financial 0.5967 0.1041 0.6369 0.0629
(0.0020) (0.0018) (0.0021) (0.0023)

Notes: Observations=3,519,864 for 1995–2007 and 2,098,140 for 2008–12. Bootstrap standard errors in
parentheses (100 replications).
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and manufacturing industries are of the same order of magnitude as the
estimations provided by Dolado, Ortigueira, and Stucchi (2011),23

which makes us confident in our results.

8.4.3.2 THE EVOLUTION OF TFP
Once the technological parameters have been estimated at the industry
level, TFP is obtained from the residual of the estimation. Formally, we
recover our estimate of TFP by plugging in the estimated technological
parameters (LP estimation) in the production function,

bTFPit � expðῶitÞ ¼ expðυit � β̂0 � β̂Llit � β̂KkitÞ
where we have substituted the estimated technological parameters for
the industry to which firm i belongs.

Tables 8.1 to 8.4 report estimates of the production function param-
eters using various estimators, model specifications, and subsamples.

Table 8.3. LP estimations (permanent vs temporary labour, 1995–2012)

βLp ΒLt βK

Agriculture 0.1363 0.1125 0.0889
(0.0020) (0.0011) (0.0079)

Extractive 0.1547 0.0601 0.1715
(0.0105) (0.0038) (0.0208)

Manufacture 0.2755 0.0715 0.0937
(0.0017) (0.0004) (0.0022)

Energy 0.2179 0.0885 0.1318
(0.0071) (0.0021) (0.0128)

Construction 0.1414 0.1062 0.1454
(0.0008) (0.0005) (0.0016)

Sales 0.2657 0.0690 0.0987
(0.0011) (0.0003) (0.0012)

Transport 0.2245 0.0775 0.1393
(0.0023) (0.0007) (0.0033)

Tourism 0.1164 0.0465 0.1135
(0.0013) (0.0005) (0.0027)

Education/health 0.2221 0.0858 0.0921
(0.0022) (0.0011) (0.0036)

Non-financial 0.2679 0.0929 0.0948
(0.0012) (0.0004) (0.0014)

Notes: Observations=5,627,593. Bootstrap standard errors in parentheses (100 replications).

23 Coefficients associated with permanent labour seem slightly higher in the agriculture
industry for Dolado, Ortigueira, and Stucchi (2011), but this may be explained by the fact
that their classification of agriculture also includes industrial machinery.
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Since TFP is estimated as a residual, we have different TFP estimations for
each of these cases.
Figure 8.20 compares the evolution of the estimated TFP growth at the

firm level (left-hand-side panel), with that at the aggregate level (right-
hand-side panel).24 With respect to the different specifications,25 in
general we do not observe much of a difference in the estimated
TFP. Given that, for our regressions we will use the estimated TFP
obtained from results in Table 8.1.
Regarding the comparison between the micro and the macro levels,

we can see that the growth rate of average TFP by firm (five years moving
average) has been continuously negative and decreasing since the begin-
ning of the crisis (between 2010 and 2012 there is a slight increase in the
growth rate, which remains though below –5 per cent). For aggregate
TFP, the growth rate is negative but closer to zero during the crisis
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Figure 8.20. Estimated TFP growth (non-weighted and weighted averages)

24 Aggregated figures are obtained by aggregating firms using employment weights.
25 We consider the cases where production coefficients are estimated i) for the whole

period; ii) for the whole period and a balanced panel of firms; iii) for the whole period and
distinguishing between permanent and temporary labour; iv) by sub-periods.
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period. Moreover, in 2012 the growth rate becomes positive. Compos-
ition effects seem thus to have played a major role in justifying the
slightly better performance of TFP at the macro level. That is, firms
having a relatively larger size within the total population of firms have
displayed a rising behaviour of TFP during the crisis, which has partially
compensated for the bad TFP performance of the vast majority of (smal-
ler) firms. These conclusions also hold when the construction sector is
excluded from the analysis (see Figure 8.A4).

8.4.4 Margins of Adjustment used by the Firms

In this section we quantify the relationship between TFP at firm level
and some margins that firms have in order to adjust to changing eco-
nomic conditions. More precisely, we consider two distinct types of
adjustment margins. On the one hand, input adjustment margins con-
cern the type of contract proposed to workers or the type of collective
agreement. On the other hand, the output adjustment margin concerns
the markets where firms sell their products. More precisely, we consider
the exporting activity as an output adjustment margin. We regress the
log of our estimated TFP for firm i at year t, ω̂it , on a set of variables
including input and output adjustment margins:

ω̂it ¼ ηi þ ηt þ γaait þ γzzit þ τit

where ait stands for the adjustment margins, ηi and ηt are the firm and
time fixed effects, respectively, zit includes dummies on the firm’s size,
age, region of location, and indicators of the firm debt structure. τit stands
for the random error term.
Similarly to Alonso-Borrego (2010), it is important to note that given

the lack of a theoretical model to justify the set of explanatory variables,
our estimates are capturing partial correlations, which cannot be given a
causal interpretation. The evidence provided can only help to under-
stand what variables are related to TFP, but further research is needed to
support a causal interpretation of the estimated effects.
Table 8.4 reports fixed effects estimates of the correlation between

the adjustment margins and firms’ TFP controlling for debt ratios,
time dummies, and for indicators of firms’ size, age, region and sector.
Column 1 considers the whole sample of firms and does not control by
financial ratios. Column 2 includes only the subsample of firms for
which we have information on the financial ratios. In Column 2 we
actually do not control for these ratios but we already focus on this set of
firms. Column 3 introduces financial ratios to the estimations provided
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Table 8.4. Firm fixed effects regression of estimated TFP

(1) (2) (3) (4)

Share of Lt –0.0511*** –0.0373*** –0.0372*** –0.0372***
(0.00144) (0.00216) (0.00215) (0.00215)

Importer/exporter 0.0865*** 0.0603*** 0.0631***
(0.00124) (0.00154) (0.00154)

Importer/exporter 2008 threshold 0.0907***
(0.00192)

Firm agreement 0.122*** 0.0753*** 0.0758*** 0.0756***
(0.0168) (0.0198) (0.0199) (0.0199)

Province agreement –0.0254*** –0.0192*** –0.0190*** –0.0190***
(0.00187) (0.00245) (0.00245) (0.00245)

Regional agreement –0.0273*** –0.0343*** –0.0326*** –0.0321***
(0.00336) (0.00439) (0.00438) (0.00438)

National agreement –0.00654*** –0.00388 –0.00339 –0.00334
(0.00189) (0.00247) (0.00247) (0.00247)

Debt ratio –0.0464*** –0.0463***
(0.000651) (0.000651)

Short-term ratio –0.00502*** –0.00494***
(0.000547) (0.000547)

10–19 employees 0.0243*** 0.0122*** 0.0113*** 0.0108***
(0.00138) (0.00175) (0.00175) (0.00175)

20–49 employees 0.0503*** 0.0395*** 0.0397*** 0.0383***
(0.00246) (0.00308) (0.00308) (0.00308)

>50 employees –0.00147 0.0174*** 0.0183*** 0.0159**
(0.00576) (0.00654) (0.00654) (0.00654)

2–3 years 0.191*** 0.0846*** 0.0873*** 0.0874***
(0.00120) (0.00201) (0.00201) (0.00201)

4–5 years 0.232*** 0.126*** 0.131*** 0.131***
(0.00149) (0.00234) (0.00233) (0.00233)

6–8 years 0.250*** 0.147*** 0.153*** 0.153***
(0.00183) (0.00270) (0.00269) (0.00269)

9–12 years 0.256*** 0.160*** 0.167*** 0.167***
(0.00235) (0.00327) (0.00327) (0.00327)

13–17 years 0.253*** 0.163*** 0.172*** 0.172***
(0.00305) (0.00406) (0.00406) (0.00406)

>17 years 0.235*** 0.159*** 0.166*** 0.167***
(0.00392) (0.00507) (0.00507) (0.00507)

Constant 3.292*** 3.256*** 3.258*** 3.263***
(0.0962) (0.107) (0.109) (0.108)

Observations 5,618,004 2,862,843 2,862,843 2,862,843

R-squared 0.041 0.045 0.051 0.051

Number of id 962,232 735,297 735,297 735,297

Note: Robust standard errors in parentheses. Year, region, and sector dummies included
*** p <0.01, ** p <0.05, * p <0.1.
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in Column 2. Finally, Column 4 considers financial ratios as well as a
tighter definition of the exporting/importing activity of firms. As
explained in Section 8.4.2.2, from 2008 the minimum threshold value
required to declare the exporting and importing activities to the Balance
of Payments was raised to 45,000 euros. The variable ‘Importer-exporter-
2008 threshold’ captures all firms developing an exporting/importing
activity above 45,000 euros before and after 2008.
Several conclusions can be drawn from the estimations reported in

Table 8.4. First, we find that the share of temporary workers is negatively
correlated with TFP performance during the considered period,
1995–2012. Firms with a larger share of temporary workers are associ-
ated with poorer performance in terms of TFP. Second, firms having
signed a collective agreement at the firm level perform better, in terms of
TFP, than firms subject to a sectoral agreement or not subject to any
agreement at all. Third, being an importer/exporter positively correlates
with TFP performance, whatever the definition we adopt for importer/
exporter. This adjustment margin is then associated with an improved
TFP performance for all firms open to external markets. Fourth, a nega-
tive and significant correlation arises between the debt ratio and
TFP. Similarly, the short-term debt ratio negatively correlates with TFP.
Concerning control variables, age is positively correlated with TFP

performance, with older firms displaying better TFP performance than
firms that are less than two years old. A firm’s size also positively
correlates with TFP performance.
While not reported in this chapter, we have also implemented a fixed

effects estimation to measure the correlation between the adjustment
margins and firm’s TFP in the two sub-periods, 1995–2007 and 2008–12.
We find that being an importer/exporter positively correlates with TFP
performance in both sub-periods. Firms having signed a collective agree-
ment at firm level or at national level perform better, in terms of TFP,
during the expansion period. During the crisis, the situation is modified.
Only firms committed to a national agreement perform relatively better
than firms with no agreement or with an agreement at regional or
province level. The share of temporary workers negatively correlates
with TFP from 1995 to 2007, while after 2008 the correlation is positive.
In order to assess the differentiated relationship of adjustment mar-

gins with respect to TFP over time, we allow the coefficients of input
and output adjustment margins to vary year by year.26 The time

26 We add to every coefficient associated with the interacted variable the coefficient of the
time dummy of the corresponding year. This allows us to obtain the differentiated relation
between TFP and the explanatory variable per year.
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variation of coefficients associated with the share of temporary workers,
the firm agreement level, and the use of foreign markets is displayed
in Figure 8.21. We control by size, the debt ratio, and the short-term
debt ratio.
Figure 8.21 shows that firms committed to a collective agreement at

firm level perform better than the average (in TFP terms) since the
beginning of the crisis, although the estimated effect is imprecise. Simi-
larly, firms using external markets perform better than average since the
late 1990s. On the contrary, firms with a larger share of temporary
workers performed worse in TFP terms during the years preceding the
crisis. This situation is reversed from 2009. Firms with a larger share of
temporary workers perform increasingly better during the period
2009–12. This reversal could be explained by the massive destruction
of temporary jobs that yielded a selection process. As shown in Figure 8.A5
in the Appendix, the share of temporary contracts decreased substan-
tially from 2007. Temporary workers surviving this massive job destruc-
tion are likely to have different characteristics from those occupying
temporary positions during the years preceding the crisis. Indeed,
administrative records show that the proportion of high-skilled workers
has increased among temporary employees since 2007 (right-hand-side
panel, left Figure 8.A5 in Appendix). The sign reversal observed for the
share of temporary labour could then be due to the fact that more high
human capital workers are now occupying temporary positions.
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We are cautious in interpreting this result, though. Other factors may
have contributed to the sign reversal. Typically, firms surviving the crisis
are likely to have different characteristics from firms existing during the
expansion period,27 changes in the sectoral composition may have also
contributed to the sign reversal (i.e. temporary labour may now be
concentrated in more productive sectors),28 or similarly, the comple-
mentary/substitutability relationship between temporary and perman-
ent labour has been modified during the crisis.
As observed in Figure 8.A6 from the Appendix, when working with a

panel of firms surviving for the whole period 1995–2012, we still find
the sign reversal for share of temporary labour. Compositional changes
in the population of firms are thus not likely to be the main explan-
ation for this reversal. Concerning sectoral composition, as observed
in Figure 8.A7 from the Appendix, even when we put aside the con-
struction sector (which concentrated massive job destruction) the sign
reversal in 2009 of the coefficient associated with the share of tem-
porary labour still arises. This suggests that the sign reversal observed
in Figure 8.21 cannot be justified on the basis of sectoral composition
changes. The analysis of potential changes in the complementary/
substitutability relationship between temporary and permanent labour
is left for future research.

8.4.4.1 ROBUSTNESS TEST: TFP GROWTH RATE
Up to now, we have evaluated the correlation between input and output
adjustment margins and the firm’s TFP. However, as explained in the
Introduction, the outlying behaviour of Spanish productivity with
respect to the country’s European neighbours refers to the higher prod-
uctivity growth rates displayed by Spain during the crisis period
2007–12. This performance is even more surprising when we consider
that Spain had traditionally underperformed in productivity growth
terms when compared with other European countries and the US.
In this section we seek to analyse how input adjustment margins (rep-

resented by the share of temporary workers and the collective agreement
level) and the output adjustment margin (the fact of being an importer/
exporter) may have influenced TFP growth. To do so, we simply modify

27 With data on hand, we are unable to know whether a firm disappearing from our
sample has ceased to exist or whether it simply did not answer the questionnaire.

28 In our sample, the share of temporary labour in the construction sector evolved from
44 per cent in 2006 to 27 per cent in 2012, while in the other economic sectors this share
diminished from 23 per cent to 16 per cent over the same period.
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the previous regression to introduce the yearly variation of the log of our
estimated TFP for firm i, bΔω it , as the dependent variable.
Estimates provided in Table 8.A2 in the Appendix compute TFP and

thus yearly TFP variation using coefficients in Table 8.1. Column 1
considers the whole sample of firms and does not control by financial
ratios. Column 2 includes only firms for which information on financial
ratios is available. In Column 2 we do not control for these ratios,
though. Column 3 introduces financial ratios to the estimations pro-
vided in column 2. Finally, Column 4 considers financial ratios as well as
a tighter definition of the exporting/importing activity of firms.
Results for the relationship between TFP growth and the adjustment

margins seem fairly consistent with previous estimates on TFP levels.
The share of temporary workers is negatively correlated to TFP growth,
while being an importer/exporter positively correlates with TFP
growth, whatever definition of importer/exporter we adopt. The level
of the collective agreement engagement of the firm does not display a
significant relationship with respect to TFP growth.
Concerning other control variables, our estimates suggest that the

debt ratio negatively correlates to TFP growth. This relationship between
debt and TFP growth is inverted, though, as soon as we focus on the
share of short run debt on the total debt. When focusing on size and age
of the firm, we conclude that larger firms display a lower TFP growth rate
than smaller firms, and similarly, older firms have lower TFP growth
rates than younger ones. Here again we must make the distinction
between TFP levels and TFP growth. While larger firms may display
higher TFP levels, it may be more difficult for them to display high TFP
growth rates, since their TFP level is already high. The same reasoning
applies when focusing on age.
Finally, we allow the coefficients of the adjustment margins to vary

year by year, in order to assess the differentiated relationship of these
variables with respect to TFP growth over time. Figure 8.22 compares the
time varying relationship between importer/exporter firms, the share of
temporary workers and the evolution of TFP in levels (left-hand-side
panel) and in growth terms (right-hand-side panel). While importer/
exporter firms clearly outperform the average in TFP levels since the late
1990s, in growth terms importers/exporters perform on the average or
slightly better until 2008. From this year importer/exporters outperform
the average. Concerning the share of temporary workers, when consid-
ering TFP growth, there is no sign reversal during the crisis period. We
observe, though, an improvement in TFP performance of firms with a
large share of temporary workers.

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

The Spanish Productivity Puzzle

285



8.5 Conclusions

During the Great Recession, some of the imbalances generated in Spain
during the preceding expansion period have been corrected: the import-
ance of the construction sector in terms of GDP and in terms of its
contribution to employment has been reduced, net foreign balance is
positive, and debt in the private sector follows a decreasing trend.
Competitive gains have been induced by both productivity improve-

ments and the reduction in ULC. However, factors behind the recovery
in labour productivity do not seem to have a permanent or structural
nature. More precisely, productivity gains seem to come from massive
job destructions rather than from efficiency improvements in produc-
tion processes, since the evolution of gross fixed capital investment and
technological progress (R&D investment and ICT sectors) has been
continuously decreasing over the past five years.

Our econometric estimations suggest that, while the share of tempor-
ary workers is negatively correlated with TFP during the whole period
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1995–2012, when we focus on the crisis period the sign of this correl-
ation is reverted. We are cautious when interpreting this sign reversal,
though, since it may be explained by a variety of factors, such as com-
positional changes in the population of temporary workers during the
crisis (the less productive jobs were destroyed between 2007 and 2012),
compositional changes in the firm population, changes in the relation-
ship between factors during the crisis, and so on. On the other hand,
firms that committed to a collective agreement at firm level display,
since the beginning of the crisis, a better TFP performance than firms
engaged in collective agreements at municipality, province, regional, or
national level. Firms that are importers/exporters also display a better
TFP behaviour than average.
In sum, the ‘Spanish productivity puzzle’ does not respond to per-

manent factors and results rather frommassive job destruction (particu-
larly of temporary jobs) and an increased weight of large firms
displaying better TFP performance. Average TFP has deteriorated during
the crisis period. This conclusion is backed up by the first estimates
released by the OECD for Spanish productivity growth in the years
following 2012. In 2013 the estimated growth of GDP per hour equals
1.7 per cent, and in 2014 this growth is estimated to be equal to 0.7 per
cent, which corresponds to the pre-crisis level. Therefore the second
productivity puzzle in Spain seems to be over.
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Appendix: Additional information
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Figure 8.A6. Time variation in the share of temporary workers and the use of
foreign markets. TFP level. Whole sample vs balanced sample
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Figure 8.A7. Time variation in the share of temporary workers and the use of
foreign markets. TFP level. Whole economy vs economy without construction
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Table 8.A1. Comparison of LP estimates for different definitions of capital
(1995–2012)

Total capital at book
value

Tangible capital at book
value

Tangible capital at
market value

βL βK βL βK βL βK

OLS 0.6608 0.1125 0.6702 0.0934 0.6700 0.0997
(0.0065) (0.0032) (0.0066) (0.0031) (0.0065) (0.0031)

FE 0.7752 0.0931 0.7893 0.0636 0.7860 0.0740
(0.0057) (0.0030) (0.0057) (0.0028) (0.0057) (0.0029)

LP 0.5630 0.0787 0.5658 0.0731 0.5710 0.0778
(0.0069) (0.0086) (0.0066) (0.0067) (0.0068) (0.0060)

Notes: Obs=86,808. Bootstrap standard errors in parentheses (100 replications).

Table 8.A2. Firm fixed effects regression of estimated TFP growth (1995–2012)

(1) (2) (3) (4)

Share of Lt –0.0267*** –0.0314*** –0.0315*** –0.0315***
(0.00157) (0.00230) (0.00230) (0.00230)

Importer/exporter 0.0305*** 0.0189*** 0.0195***
(0.00125) (0.00156) (0.00156)

Importer/exporter 2008 threshold 0.0258***
(0.00193)

Firm agreement 0.0215* –0.00501 –0.00493 –0.00496
(0.0128) (0.0168) (0.0169) (0.0169)

Province agreement –0.00386** –8.85e-05 –1.04e-05 7.59e-06
(0.00156) (0.00219) (0.00219) (0.00219)

Regional agreement –0.00420 –0.00154 –0.00111 –0.000959
(0.00291) (0.00403) (0.00403) (0.00403)

National agreement –0.00459*** –0.000969 –0.000834 –0.000817
(0.00167) (0.00231) (0.00231) (0.00231)

Debt ratio –0.0108*** –0.0108***
(0.000556) (0.000556)

Short term ratio 0.00140*** 0.00143***
(0.000525) (0.000525)

10–19 employees –0.0884*** –0.0820*** –0.0822*** –0.0823***
(0.00123) (0.00156) (0.00156) (0.00156)

20–49 employees –0.153*** –0.142*** –0.142*** –0.142***
(0.00209) (0.00259) (0.00259) (0.00259)

>50 employees –0.246*** –0.215*** –0.215*** –0.216***
(0.00532) (0.00612) (0.00612) (0.00611)

2–3 years –0.407*** –0.357*** –0.357*** –0.357***
(0.00271) (0.00383) (0.00383) (0.00383)

4–5 years –0.474*** –0.415*** –0.414*** –0.414***

(continued )
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9

Comments on Two Polar Puzzles

Germany and Spain

Tito Boeri

Chapters 7 and 8 are two very rich texts, presenting much evidence
concerning labour adjustment during the Great Recession and the ensu-
ing Eurozone crisis (felt particularly strongly in Spain). The authors
should be praised for presenting a large body of relevant institutional
details, which are often missed by those researchers who are interested
only in the so-called broad picture, to the extent that they miss a large
number of important institutional features. Another important contri-
bution of the chapters is in combiningmacro evidence with the analysis
of microdata drawn from establishment panels. The latter are mainly
used to test whether the facts that are visible at the aggregate level hold
also at individual firm level. One wonders whether such data could also
be used to analyse the welfare properties of the different adjustment
mechanisms; that is, whether the use of the intensive rather than the
extensive margin reduces the welfare losses associated with recessions,
whether temporary employment induces many inefficient separations
of jobs still generating some positive surplus, and so on. But no doubt
the micro results are interesting in that they confirm that aggregate
correlations do not conceal very different adjustment mechanisms at
the micro level. There are also some tensions in Chapters 7 and 8
between the characterization of the behaviour of labour markets over
the business cycle which they provide, and the aim of describing longer-
term trends in productivity in the two countries.
In the remainder of this chapter I will discuss Chapter 8 (Spain) and

Chapter 7 (Germany). I will stress that while the behaviour of employ-
ment and unemployment during the Great Recession in Germany
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is somewhat puzzling, the same cannot be said about Spain, whose
experience throughout the double dip is broadly in line with previous
recession episodes.

9.1 Spain: Is it Really a Puzzle?

Historically unemployment and employment in Spain have been more
volatile than in the rest of the EU. In particular, Spain has been displaying
larger Okun’s Law beta coefficients both on employment-to-output and
unemployment-to-output changes. There are various ways to explain this
high volatility. The first and perhaps the most important refers to con-
tractual dualism; that is, the coexistence of two different segments in the
labour market: employees with open-ended contracts and employees
with temporary contracts. This coexistence generates larger fluctuations
in employment than those observed in fully flexible labour markets. This
is documented in Figure 9.1 below, which displays variations in gross
domestic product (GDP) and unemployment in countries displaying dif-
ferent degrees of contractual dualism,measuredby the share of dependent
workers with fixed-term contracts. As highlighted by the regression lines
in the diagram, countries with a higher contractual dualism display
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Figure 9.1. Unemployment responsiveness to output changes in countries with
different degrees of dualism

Source: Author’s calculation on EUSILC

OUP CORRECTED PROOF – FINAL, 29/8/2016, SPi

Comments on Two Polar Puzzles: Germany & Spain

297



a stronger responsiveness of unemployment to output changes. Similar
results are obtainedwhen running theOkun’s Law equationwith employ-
ment as the dependent variable. The reason for this role of contractual
dualism is that employers do not have to pay costs, even in terms of
severance payments, to temporary workers, as they can simply wait until
contract termination and not renew their contract. Moreover, the very
fact that all the adjustment is concentrated on temporary employment
de facto insulates workers holding permanent contracts from the conse-
quences of negative shocks. To the extent that large job losses among
the temporary workers segment can be associated with wage rises among
the permanent contracts. Something similar happened in the Spanish
construction sector during the Great Recession: while about one-third of
jobs on contractos temporales were destroyed, workers holding permanent
contracts continued to enjoy real wage increases. Needless to say, there is
something fundamentally wrong in a labour market operating this way.
A second fundamental reason for the high volatility of employment

in Spain is related to the fact that Spain does not have in place those
institutions that encourage adjustment along the intensive margin.
Subsidized short-time work is underdeveloped if not nonexistent. More-
over, at least up to 2011, collective bargaining institutions were impos-
ing wages established at ‘higher’ (provincial or sectoral) levels to lower
bargaining structures, that is, plant-level bargaining. This de facto pre-
vented the trading of wage concessions for more employment security
as in the ‘solidarity contracts’ signed in Italy or the ‘pacts for employ-
ment and competitiveness’ signed in Germany at company level. This
lack of adjustment to negative shocks of hours and wages in countries
with two-tier bargaining structures is well documented, based on the
Wage and Dynamics Survey carried out by the Central Banks of the
Eurosystem. In this survey firms were asked how they would reduce
labour costs, whether by cutting hours, wages (either the base wage or
bonuses), or employment (either temporary contracts or permanent
contracts). The firms applying plant-level agreements on the top of
multi-employer ones adjust employment more than wages or hours in
response to adverse shocks, unlike firms where there is no collective
bargaining at all. In particular, about 60 per cent of firms involved in the
two bargaining levels adjust mainly employment, just like firms
involved only in multi-employer bargaining. Firms where bargaining
presumably takes place only at the individual level instead adjust
mainly wages in response to adverse shocks (Figure 9.2). These findings
are robust to controls for country, sector, and size of firms. This suggests
that plant-level bargaining in two-tier regimes is inefficient in that it
does not allow the trading of wage concessions for employment
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security, as in the case of stand-alone plant-level bargaining. This lack of
adjustment along the intensive (hours and wage) margins concentrated
all the adjustment on the extensive margins, contrary to developments
in other countries. As a matter of fact, while in most Organisation for
Economic Co-operation and Development (OECD) countries hours per
worker were reduced during the Great Recession, in Spain hours worked
per employee actually increased from 2008 to 2010.
Thus, the strong responsiveness of employment/unemployment to

output changes in Spain is not so surprising. The puzzling fact is that
Okun’s Law elasticities have been larger than under previous recessions
in Spain. There are several reasons why this is the case. First, disemploy-
ment was this time concentrated in the construction sector, where the
percentage of temporary contracts is particularly large. Second, perman-
ent workers are relatively highly unionized, whichmakes the constraints
to adjustment imposed by collective bargaining particularly binding. In
Chapter 8, Hospido and Moreno Galbis explore additional dimensions.
As stated at the outset, their characterization of employment adjust-

ment in Spain during the Great Recession is very rich. One important
factor which is somewhat omitted is the role of finance, which is sur-
prising given the nature of the Great Recession and the banking crises in
Spain. There are various reasons why finance could have played an
important role in increasing labour productivity in Spain. First, even
just the threat of a cut to credit lines may induce firms to save more,
building up liquid reserves. This will reduce hirings and potentially
increase layoffs. Second, the prospect of facing strict financial
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Figure 9.2. Strategies to cut costs and bargaining level, 2007–9 (percentage of firms)

Source: ECB, Wage and Dynamics Survey
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constraints in the future makes labour hoarding more costly. There is
evidence that something along these lines went on in Spain during the
Great Recession, as is well documented by Bentolila et al. (2013) based
on a very rich dataset matching banks and firms.

9.2 The Polar Case: Germany

I found it very appropriate to include in this volume analyses of labour
market adjustment in Germany and Spain. The two countries are indeed
at polar extremes in the responsiveness of unemployment to output
changes during the Great Recession. As shown by Figure 9.3, in Spain
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unemployment experienced an increase of its unemployment rate of
about eight basis points in the presence of a fall in GDP of about 4 per
cent, while in Germany a larger output fall (about 7 per cent) was
accompanied by a decline (!) in unemployment.
The puzzle is in the behaviour of the German labour market, which

departs significantly from developments under previous recessions (see
Figure 9.4, drawn from IMF (2010)).
Chapter 7 by Bellmann, Gerner, and Laible sheds light on this puzzle.

Unlike in Spain where all the adjustment was concentrated on
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temporary employment, Germany activated a variety of instruments to
reduce the costs of a recession that was deemed (and rightly so) to be
temporary. First, Germany increased the scope of subsidized short-time
work, inducing firms to adjust along the intensive margin of hours
rather than laying off workers. Second, a peculiar feature of German
labour market institutions is the presence of working time accounts,
essentially a scheme allowing firms to borrow from their employees:
rather than being paid for overtime work, the employees get a right to
work fewer hours at a later stage. Third, Germany, which had decentral-
izedwage setting, being a pioneer in the introduction of the so-called ‘exit
clauses’ in the 1990s, could use plant-level ‘pacts for employment and
competitiveness’ to allow for wage reductions rather than collective dis-
missals. Fourth, there was yet another margin of adjustment that is
somewhat overlooked in Chapter 7. I refer to the fact that the introduc-
tion of mini-jobs increased the scope of multiple job holdings in Ger-
many, and this contributed to prevent outright unemployment for many
workers in the case of the loss of a primary (or secondary) job. Finally, in
Germany labour force participation decreased as well, with young work-
ers investing in vocational training and older workers retiring.
There aremany lessons that can be drawn from the German experience

during the Great Recession, which can be useful for the design of labour
market policies in other countries. Short-time work, in particular, is an
institution that deserves to be investigated more in detail and has been
overlooked in the past by governments, except in Germany, Italy, and
Japan. Surprisingly enough there is not yet a deep body of economic
theory on these institutions. In a work with Herbert Bruecker (Boeri and
Bruecker, 2011), we documented that there aremany important details in
these institutions that have to be fully understood. There is considerable
cross-country and even within-country diversity of short-time work
schemes along several dimensions such as eligibility criteria, entitlement
conditions, and costs to employers. These design features, together with
relevant labour market institutions such as employment protection legis-
lation and the degree of centralization of collective bargaining, affect the
demand for short-time work. This suggests, therefore, that the institu-
tional structure of the labour market matters in the design of short-time
work schemes. In particular, costs of dismissals per head are very import-
ant in enhancing the desirability of these schemes. At the same time, the
multiple dimensions of short-timework schemesmust be reckonedwhen
designing these schemes. For instance, the fact that in Germany the
generosity of unemployment benefit had been reduced by the Hartz II
and III Reforms probably contributed significantly to the large take-up of
short-time work during the Great Recession.
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A key feature of short-time work that has to be carefully scrutinized is
related to its cyclical properties. Indeed, reducing working timemight be
costly in themedium term for two reasons. First, it induces an inefficient
combination of hours and employees and, second, reduces long-term
growth by obstructing reallocation of workers. For these reasons short-
time work schemes should be designed to operate temporarily. Com-
parisons between the German and Italian schemes as well as across the
different types of short-time work in Italy suggest that while the German
scheme is strongly countercyclical, the Italian so-called Cassa Integra-
zione Straordinaria and the Cassa Integrazione in Deroga are acyclical or
even procyclical. A key feature in this context is related to the degree
of experience-rating allowed in these schemes; that is, the extent to
which the fiscal costs of subsidized short-time work are internalized by
employers.
This being said, in that work we evaluated the role played by short-

time work in saving jobs during the Great Recession bymaking use of an
international macro panel as well as German firm-level data. Both the
micro and the macro results pointed towards the effectiveness of this
policy in reducing job losses. In particular, the macro results suggested
that short-time work contributed to the avoidance of job losses only in
the presence of severe recessions, a result which confirms the theoretical
prediction that such a measure must be used only when firms are hit by
temporary adverse shocks and not when facing structural difficulties.
The micro analysis revealed that around 400,000 jobs were saved in
Germany through short-time work, a number which is close to the
macro estimate for the country and could have prevented a rise of the
unemployment rate by about one base point. However, the empirical
evidence pointed to large deadweight losses, in the sense that the num-
ber of jobs saved is always smaller than the count of workers in the
schemes.
Another institution deserving closer scrutiny is collective bargaining

structures allowing plant-level agreements to derogate from national
agreements. Two-tier bargaining structures such as those prevailing in
other European countries do not allow for themicroeconomic flexibility
in wage setting, employment, and hours adjustment that they were
supposed to achieve, and they do not seem to enhance productivity-
related pay. Spain recently moved to a different design of collective
bargaining, one in which plant-level bargaining, wherever this is carried
out, prevails over higher bargaining levels. In other words, industry or
national bargaining by now holds in Spain only on a subsidiary basis;
that is, limited to the firms that do not carry out collective bargaining at
plant level. This arrangementmay be preferable to the ‘exit clauses’ from
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multi-employer agreements allowed in Germany. This is particularly
true when such derogations are allowed only under exceptional circum-
stances. Indeed, the scope for such derogations is typically decided at
national level, where large firms dominate and may prefer to impose
minima erga omnes in order to reduce competition from low labour cost
(and low price) firms.
Overall, the two puzzles illustrated in this book induce words of

admiration with respect to the German institutional set-up. If there are
policy lessons to be drawn by other countries, they should concern the
adoption of short-time work and working time accounts, measures
inducing adjustment along the intensive margin in case of temporary
aggregate shocks. However, matters may change. The high volatility of
employment in Spain is a blessing when the recovery gains momentum,
and Spain has made important reforms to its collective bargaining
system that are bound to pay in terms of job creation and attraction of
foreign investors. At the same time, Germany has committed to intro-
duce an hourly minimum wage at relatively high levels, and has not
completed the transformation of its collective bargaining system in a
highly decentralized system even in normal times (while no exceptional
circumstances can be called into play). Furthermore, the Great Recession
has reduced the effective labour supply in Germany by pushing older
workers to early retirement. I would therefore not be surprised if in a few
years we are invited to explain a Spanishmiracle in comparison with the
German labour market’s disappointing performance. I hope that in that
case we will continue to draw on the insights of the two teams of
researchers who have prepared the chapters for this volume, because
I learned a lot from reading them.
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Conclusion

Philippe Askenazy, Lutz Bellmann, Alex Bryson,
and Eva Moreno Galbis

What started as a financial crisis in 2008 with the bankruptcy of Lehman
Brothers soon turned into the ‘Great Recession’, with a decline in eco-
nomic output across the globe rivalling that seen in the Great Depres-
sion that followed the Wall Street Crash of 1929. What had been solid
growth of 2.6 per cent in gross domestic product (GDP) in 2000–7 across
the developed economies of the Organisation for Economic Co-
operation and Development (OECD) came to an abrupt halt in 2008
with a growth of 0.1 per cent followed by falls of 3.7 per cent in 2009, 3
per cent in 2010, 1.6 per cent in 2011, and 1.3 per cent in 2012. At the
time of writing, many countries had returned to pre-recession output
and employment levels, but concerns have been raised about the pos-
sible scarring effects the recession may have had on long-term growth
rates (see the OECD Future Productivity Report, 2015).
The size of the economic shock was remarkable but so was the hetero-

geneous impact it had on the major European economies and the differ-
ent ways in which their labour markets and governments responded to
the crisis. In this volume we took a comparative approach to this issue to
explore the productivity consequences of the recession and its after-
maths (Chapters 4 to 9). We considered four European countries,
representing around 60 per cent of European GDP. We focused on a
non-euro country, the United Kingdom (UK), a Southern European
country facing a deep debt crisis, Spain, and the two largest European
countries, France and Germany. Separate empirical chapters deal with
each of these four countries. They are supplemented by contributions
from renowned economists that engage directly with issues emerging
from the four country chapters and provide insights from related
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research on key themes, including secular stagnation, the operation of
global supply chains, and broader trends across the OECD.
What we find is two puzzles. The first is the unemployment response

to recession. In the UK, France, and Germany that response was muted
compared to previous recessions. Despite GDP losses in the order of
6–7 per cent in the aftermath of the crisis, employment rates only
dipped a little and returned to pre-recession rates fairly quickly.
According to Okun’s Law, a reduction of 2 per cent in real GDP relative
to trend should result in an increase of 1 per cent in the unemploy-
ment rate. This did not happen. Instead, in Germany and the UK
adjustments were made at the intensive margin, with workers working
fewer hours and receiving lower wages, especially in Britain. In France,
there was little adjustment on the extensive or intensive margin. In
Spain, on the other hand, Okun’s expected adjustment did take place,
as it had done in the 1990s recession, this time primarily through
the destruction of many temporary jobs and shrinkage of the construc-
tion sector.
The second puzzle, which is at the heart of our book, is why product-

ivity dipped in so many countries after the recession. Usually, in the
aftermath of recessions, jobs are lost, resources are reallocated, and
productivity responds positively. This did not happen in France, Britain,
or Germany. Instead productivity dropped away and, in the case of
France and Britain, has taken a very long time to recover. Again, Spain
was different: it has performed extremely well relative to its European
neighbours. The Spanish trend is explained, in large part, by themassive
destruction of jobs (particularly temporary jobs), which led to a mech-
anical increase in labour productivity.
In contrast to France and Britain, German productivity sprung

back relatively quickly after the 2008–9 downturn. Unlike Britain and
France where the recession was felt across all sectors of the economy,
the German recession was confined to manufacturing and exporting
firms, which subsequently benefited from the continued growth of the
Chinese economy, one of its bigger customers.
Debate has raged about the underlying causes of poor productivity

performance in Europe since the crisis. One might have assumed that a
combination of economic uncertainty, credit constraints arising from
the banking crisis, and the relative cheapness of labour, especially in
the UK, may have resulted in capital shallowing. But this does not
appear to have been the case. Instead, a consensus is emerging that
the recession brought about a marked decline in the growth of average
Total Factor Productivity (TFP, or what is sometimes termed Multi
Factor Productivity or MFP). This was certainly the case in France, the
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UK, and Spain.1 This in turn can help explain falling labour product-
ivity, since TFP determines the efficiency with which labour is put to
work. But if TFP fell, why did it fall?
One hypothesis is that it has become increasingly difficult to convert

new technologies and new techniques, including what Dan Andrews in
Chapter 6 refers to as ‘knowledge-based capital’ into increased output.
This chapter shows evidence that the spillover effects of knowledge-
based capital to TFP growth were falling in the pre-recession period.
There is also evidence for France of diminishing returns to organiza-
tional capital in the form of human resource management (HRM)
investments post-recession, but this is not replicated for Britain. It also
appears unlikely that advanced economies have wrung all they can from
the remarkable digital revolution. Indeed, one might argue that this
revolution is only now getting into gear.
A second hypothesis is that there has been a substantial misallocation

of resources following the crisis. There are certainly few signs of a ‘cleans-
ing effect’ from recession in the UK or France, as indicated by a growth in
the dispersion of output and productivity across firms and sectors—the
opposite of what one might have found if the long-tail of underperform-
ing firms had been destroyed by the crisis. The OECD Future Productivity
Report (2015) also underlines the role of human capital misallocation
(‘skill mismatch’) as an important determinant of productivity loses.
Others question the quantitative effect of any resource misallocation.

Some of this apparent misallocation, they argue, is really a failure to
measure knowledge-based capital, which generates intangibles leading to
growth. Furthermore, the decline in output—at least in France and the
UK—has occurred across all sectors and firms, suggesting that one needs to
look inside firms to understand the choices and decisions employers are
making to comprehend why productivity has declined. Here the key issue
that emerges is labour hoarding, particularly of skilled labour. We find
clear evidence of this in Britain, France, and Germany. This takes the form
of strong hiring rates, not just labour retention. As Andrews notes, there
are new theories which can help explain why firms may wish to retain
skilled labour despite economic downturns. But that doesn’t explain why
the tendency is so pronounced this time compared with previous reces-
sions. One possibility is that firms learned from their experiences in the
recession of the 1990s, when they let go of skilled labour too quickly, only

1 For the Spanish case, we have shown that, while average firm TFP growth strongly
decreased during the crisis period, the aggregate TFP growth rate increased simply owing to
composition effects (massive jobs destruction and the increased contribution of larger firms
to TFP growth).
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to pay the price when the upturn came. Another, perhaps more radical,
proposition is that there is a secular rise in the relative value of skilled
labour, perhaps because of skills-biased technological change.
Government policies have played an important role in the way econ-

omies have responded to the crisis. Governments took decisive actions
to save their banking sectors from collapse in the immediate aftermath
of recession and, together with central banks, were instrumental in
supporting demand through quantitative easing. They have also been
instrumental in staving off mass unemployment. The German ‘jobs
miracle’, for instance, has been attributed in part to labour market
flexibilities introduced by the Hartz Reforms although, as Chapter 7 by
Lutz Bellmann and colleagues emphasizes, the restructuring of the
labour system by private agents (unions, employer associations, and
works councils) created the preconditions for rapid economic recovery
after the crisis. France has introduced new forms of labour contracts that
account for much of the jobs growth it has generated in the last few
years. This policy choice has, arguably, exacerbated the productivity
slowdown, as Chapter 4 shows, but this is partly a policy choice, with
employment trumping productivity. Corporation tax cuts also helped
French firms to remain profitable, while German government schemes
stimulated the manufacturing and construction industries.
The UK’s good employment record post-crisis, on the other hand,

seems to have little to do with government policy changes: welfare
and employment reforms, which underpin its more flexible labour
market, do not seem to underlie recent jobs growth. Instead, jobs have
become considerably ‘cheaper’ owing to unprecedented declines in real
wages in Britain—a trend that is yet to be fully understood but is
unlikely to be directly attributable to policy changes. Finally, Spanish
productivity behaviour is shown to be the result of a dual labour market,
which promoted massive temporary job destruction during the crisis.
This labour market duality is explained by the reforms implemented
in the late 1990s. These reforms facilitated the use of temporary
contracts, while employment protection of workers with traditional
permanent contracts remained untouched. Labour market reforms
adopted during the crisis have tried to reduce the gap between the firing
costs of temporary and permanent contracts so as to reduce labour
market duality.
Future growth in European countries remains very uncertain. The

most pessimistic case is put forth by those who talk of long-term conse-
quences of the recession for future growth. These commentators point
to hysterisis due to reduced capital accumulation, scarring effects on
workers through job loss, and disruptions to economic processes
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underlying technological progress. In his analysis for twenty-three
OECD countries, Ball (2014) says the Great Recession had a large impact
on countries’ productive capacity as measured by estimates of potential
output. He suggests that the rate of growth in productive capacity is two-
thirds of its pre-recession rate in both France and the UK, a recessionary
‘hit’ which is smaller than the impact on Spain but much larger than
the impact on Germany. The Brexit fuels the pessimistic scenarios
for both the UK and the EU.
A more optimistic tone is struck by commentators such as Nick Crafts

who, in Chapter 2 of this book, argues that secular stagnation is avoid-
able provided governments make the right supply-side policy choices by
deregulating product and labour markets. Such views gain support from
comparisons with productivity growth in the United States during the
crisis which, as Bart Van Ark indicates in Chapter 1, compares favourably
with that in Europe and is driven, in large part, by better use of informa-
tion and communication technology (ICT) than in Europe and by higher
investments in intangibles.
Empirical and theoretical work remains to be done if economists are

to shed light on the underlying causes of the productivity slowdown
and how to resolve it. For instance, the distinction between TFP
and capital shallowing is very difficult to implement, owing to what
economists often call ‘embodied technological progress’. Accordingly, it
is difficult to measure how much technological progress is incorporated
in new machines. We do not deal with this issue in our four country
chapters. They also have other limitations. We step back from any
macroeconomic analysis: we do not study the consequences of persist-
ently low interest rates on productivity, or the reasons behind
sustained demand deficiency. All these macroeconomic issues are
beyond the scope of the volume. Nor do we discuss the measurement
errors potentially associated with the use of various deflators, something
which has important implications for time series TFP estimates,
for example.
A fixation with productivity trends can sometimes obscure what are

quite persistent and quantitatively remarkable differences in labour
productivity levels across countries. Differences in labour productivity
per hour worked are presented for our four countries by Bellmann and
colleagues in Chapter 7: what we see, quite clearly, are two camps—high
productivity France and Germany and low productivity Britain and
Spain. Over the last decade or so there has been a substantial decline in
UK productivity; one which began before the recession. Perhaps the
real preoccupation for economists and policymakers in the future
will be how to bring about convergence in these levels across Europe.
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With this in mind it is difficult to argue with Van Ark’s proposition in
Chapter 1 that:

Despite huge political challenges, there is no shortage of possible policy
solutions to accelerate Europe’s growth trend. The implementation of struc-
tural policy measures, ranging from more investment in hard and soft infra-
structure to smarter regulation, more innovation and greater room for
entrepreneurship, will hugely matter to improve structural conditions. The
five headline targets set out in the Europe 2020 Agenda—create more jobs,
accelerate innovation, improve energy efficiency, strengthen education, and
reduce poverty exclusion—are fundamental components of any successful
strategy to deliver positive social change and accelerate growth.
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