
JOBLESS RECOVERIES AFTER 
FINANCIAL CRISES (AND THE KEY 
ROLE OF THE EXTENSIVE MARGIN OF 
EMPLOYMENT)

Françoise Delmez

DISCUSSION PAPER  |  2019 / 15



Jobless recoveries after financial crises (and the

key role of the extensive margin of employment)

Françoise Delmez1

University of Namur
Center for Research in Development, Finance and Public Policies (DeFiPP)

Rue Rempart de la Vierge 8, 5000 Namur, Belgium

francoise.delmez@unamur.be

April 2019

1I gratefully aknowledge funding by the Belgian Fund for Scientific Research (FNRS). I also
wish to thank my PhD supervisor, Prof. Alain de Crombrugghe, and other members of my jury
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Abstract

Using an dynamic panel of 15 developed countries over the 1960-2010 period, this paper
compares employment and hours recovery paths after financial vs. non-financial crises.
We show that post financial crises recoveries display a stronger uplift of individual hours
and a weaker one of the employment rate. The results are robust to controlling for the
strength of the recovery in terms of GDP growth per capita, the depth of the preceeding
recession, labour-market institutions differences potentially correlated with financial vs
non-financial crises and for dynamic panel bias. In conclusion, we argue that consid-
ering both margins of employment, in particular the role of extended hours in coping
with rising output, improves our understanding of financial crises as a source of jobless
recoveries.
Keywords: Financial crises, jobless recoveries, employment, working time.



1 Introduction

Bad news regarding employment have received large and continuous media coverage ever
since the recent recession episodes of 2008 and 2012. Reports of sluggish employment
growth kept coming even when gross domestic product and other indicators, such as
investments, displayed signs of recovery. This phenomenon where an economy GDP
experiences growth while maintaining or decreasing its level of employment has been
coined “jobless recovery” in the literature since it was first documented in the US the
early 1990’s. A jobless recovery is usually defined as a recovery displaying a slower
growth of employment than would be predicted by historical data. Specifically, during
jobless recoveries, the growth of the employment rate is delayed with respect to the
growth of GDP, beyond the mere lag attributable to frictions on the labour market.

Economists still debate to determine whether (and why) recoveries in the US are more
prone to joblessness than in the past (Graetz & Michaels, 2017). What motivates this
paper is that there is international evidence of large variability in the paths of employ-
ment recovery after recession episodes. For example, Figure 1 presents the recovery
path (growth rate since the trough) of the employment rate (share of people who declare
holding a job among the 16-64 population) after each recession episode in the period
from 1960 to 2010 for the US, Germany and Sweden. While some recoveries display a
strong rebound of the employment rate, in other cases it keeps plummeting for many
quarters after the GDP starts picking up. In this paper, the timing of the economic
cycle always refers to the GDP growth rate per capita: peaks and troughs refer to the
GDP such that the term “recovery” always refers to the period after the trough and
before the next peak and the term “recession” refers to the period from after the peak
until the through.

The determinants of the path of recovery of the employment rate have been studied by
a broad literature in the past. In particular, the role of financial crises in determining the
speed of recovery of employment relative to GDP has attracted a lot of attention. While
some authors conclude that financial crises negatively impact the growth of employment,
other reach the opposite conclusion. For instance, the direct dependance of employment
on credit through the cost of opening a vacancy or the need for working capital is
documented by Boustanifar (2014), Pagano & Pica (2012), Dromel et al. (2010), Wasmer
& Weil (2004)). Amplification of labour market variations by agency costs on credit
markets are documented by Petrosky-Nadeau (2014)) and the absence of collateral on
employment is the cornerstone in Calvo et al.(2012). All these studies conclude to a
negative impact of financial frictions on employment. On the opposite, Gali, Smets
and Wouters (2007) conclude that financial crises do not cause total hours (the sum
of individual hours) to grow significantly more slowly. They show that in the United
States, total hours worked do not behave differently accross recoveries taking the usual
control variables into account, especially output growth.

1



F
ig

u
re

1
:

J
ob

le
ss

n
es

s
in

th
e

d
at

a:
gr

ow
th

ra
te

of
th

e
em

p
lo

y
m

en
t

ra
te

in
th

e
q
u

ar
te

rs
fo

ll
ow

in
g

a
th

ro
u

gh
,

n
o
rm

al
iz

ed
to

0
at

th
e

th
ro

u
gh

,
fo

r
th

e
U

S
A

,
G

er
m

an
y

an
d

S
w

ed
en

.

2



It can be noticed that all papers concluding that financial crises signficantly impact
employment use an extensive margin definition (jobs created), whereas Gali, Smets and
Wouters, who obtain opposite conclusions, use the total number of hours worked. The
contribution of this paper is to study both margins in parallel. The option taken in this
research is to simultaneoulsy explore the employment rate and the individual hours of
work. The database of Ohanian and Raffo is well suited to this approach, as it comprises
two separately estimated series for the employment rate and for individual hours of work
(total hours worked are also available in their dataset and are computed by combining
both the employment rate and individual hours). Importantly, the measure of individual
hours is based on surveys and therefore allows to capture unpaid overtime. We suspect
that financial crises do not impact the extensive and in the intensive margin of labour in
the same way. In particular, we expect recessions caused by financial crises to translate
into a lower propensity of firms to recruit and an overall tendency to raise hours. For
instance, looking at two recessions take in our dataset, we present in Figure 2 the recovery
path of both the employment rate and individual hours for the USA in 1973 and Sweden
in 1990. The relatively weak job recovery appears to be stronlgy compensated by a
strong recovery in individual hours.

A careful disctinction between the behaviour of the employment rate of the labour
force (extensive margin) and the behaviour of the individual hours of the workers (in-
tensive margin) in a recovery generates two types of consequences. First, the existence
of different types of recoveries has important welfare and policy implications for workers.
Divergences in hours and employment across recoveries and across countries are likely to
affect the distribution of income and as well as the activation of unemployment benefits
and other social expenditure schemes. Second, empirically, this distinction creates room
for a better understanding of the relation between output growth and labour inputs.
Showing how hours diverge from employment helps solve the paradox of labour pro-
ductivity differentials observed across recoveries. Previously, work by Petrosky-Nadeau
(2013) and Berger (2012) pointed to productivity-enhancing restructuring during recov-
eries. Jobless recoveries, they point out, tend to display a higher level of productivity
per worker. They argue that this is due to the less capable workers being fired, the less
productive plants closing, or a higher productivity level needed to launch a new busi-
ness. These mechanisms are able to explain (and link) the higher productivity and lower
employment rate observed together in some jobless recoveries. We argue that besides
those previously highlighted mechanisms, it could also be the case that more hours per
worker, that can at least partially consist in unpaid overtime, raise the observed produc-
tivity per worker and at the same time generate joblessness, as more individual hours
substitute in for hiring new workers. Evidences of a stronger individual effort during
bad times have been measured at the firm level by Lazear et al. (2016). As our series
on individual working time is based on surveys, we are confident that it will capture
unpaid overtime that can be considered as effort put on by the worker to avoid loosing
their job. Our measure of the intensive margin (individual hours of work) thus captures
parlty worker-level productivity. We are also convinced that in the quarters following
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Figure 2: Joblessness in the data: growth rate of the employment rate and of individual
hours of work in the quarters following the through, normalized to 0 at the through, for
recession episodes in the USA-1973 and Sweden-1990.

the trough of GDP, high unemployment rates maintain the incentive needed for the extra
effort. In fact, during recoveries that display high unemployment and low job creation,
the incentives to put on extra effort to avoid loosing one’s job, as in Lazear’s story, are
still very high.

This paper thus adresses the question of whether financial crises are a significant de-
terminant of the recovery of the employment rate and in parallel whether they have
a similar impact on individual hours of work. Let us therefore call recoveries follow-
ing financial crises “jobless” if they display a weaker growth of the employment rate
than recoveries following non-financial crises. Specifically, this paper uses the compar-
ison between financial and non-financial crises to assess the hypothesis that financial
constraints, during the early stages of a recovery may lead firms to favour longer hours
over recruitment; and thus explain why financial crises are followed by jobless recoveries.
Obviously, financial crises are different from non-financial crises regarding many other
aspects than the employment rate and individual hours of work. We develop different
strategies to control for all other aspects of the economy (length, size and other charac-
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teristics of the recession, timing, strength and other characteristics of the recovery and
structural characteristics (labour market institutions, . . . ) of the economy). We present
what we believe is a new stylized fact regarding jobless recoveries and financial crises:
while we confirm previous findings that financial crises tend to delay the rebound of the
employment rate, we also find that individual hours of work tend to grow at a stronger
pace following financial crises. This new stylized fact is based on all economic cycles
observed in 15 developed countries from 1960 to 2010.

The paper is then organized as follows. Section 2 presents the dataset. It describes
the length and size of GDP cycles, the employment and hours data of Ohanian and
Raffo (2012), financial vs. non-financial crises (relying on the data and classification of
Reinhart and Rogoff (2009) and of Laeven and Valencia (2012)) and other determinants
of labour market outcomes. Section 3 explains the empirical strategy, a dynamic panel
estimation that takes into account the timing of the events within the cycle. Section
4 presents the estimation results of the behaviours of employment rate and individual
hours of work during 140 episodes of economic recovery experienced by 15 advanced
economies between 1960 and 2010. Section 5 concludes.

2 Data

Cycles and GDP The evidence presented in this paper is based on quarterly time
series for 15 countries1 over 50 years (1960 to 2010) leading to a total of 2462 observations
(the dataset is mainly restricted by the availability of harmonized hours of work series)
constituting 140 distinct cycles. Each cycle is made of a recession (or contraction) and of
a recovery period that will form the focal point of this paper. For simplicity of exposure,
we always refer to the period between peak and through as “the recession”, even when
the GDP growth rate only slows down and generates a mere “contraction” instead of a
true “recession”. Among the 140 cycles, 63 display a true recession (GDP (per capita)
decreases from peak to trough) and 77 display a contraction (GDP (per capita) grows
at a slower rate). Summary statistics on cycles are given in Tables 1 and 2 where the
recession’s length counts the number of quarters from peak to trough and the recession’s
depth measures the growth rate of GDP from peak to trough. Peaks and throughs dates
are extracted from the cycle dating series of the OECD.

Employment and hours The employment rate measures the share of employed peo-
ple (headcount of people reporting having worked during the quarter) among the pop-
ulation aged 16 to 64. As mentioned, the dataset uses the quarterly hours worked per
worker series from the Ohanian and Raffo database. The hours worked series is com-
posed of the number of hours worked by individual worker as reported in surveys and
harmonized over time and countries for the period 1960-2010. It takes into account the

1Australia, Austria, Canada, Finland, France, Germany, Ireland, Italy, Japan, Korea, Norway, Spain,
Sweden, UK and USA
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mean sd min max

Annual individual hours worked 1,876 290.5 1,314 2,845
Employment rate 63.53 15.33 55.6 83.11
GDP per capita peak to trough growth rate (recession size) 0.469 4.761 -14.54 23.01
Number of quarter from peak to trough (recession length) 7.828 3.905 2 19

Table 1: Descriptive statistics over all observations.

1960’s 1970’s 1980’s 1990’s 2000-2005’s 2006-2010’s

Average recession depth 6% 1% 0.9% 0.6% 2,3% -3%

Table 2: Average recession depth (peak to trough growth rate of
GDP per capita) over time

number of days that are not worked (offical holidays, ...). The level of hours worked
individually varies over time with a decreasing long-term trend but it especially varies
a lot across countries, from an all-period average around 1500 annual hours in Nor-
way and Sweden to above 2200 in Ireland, Japan and Korea. The rest of the data are
standard country time series extracted from the OECD database and Bassanini & Duval
database on labour market institutions as well as labour market characteristics data from
the ICTWSS2 that ranks countries each year on a scale from 1 (no wage coordination)
to 5 (fully centralized wage-setting). All levels of wage coordination are well represented
in the database as can be seen in Table 3. This measure of wage coordination will be
our preferred control measure for labour market institutions. To our knowledge, other,
more often used, measures of labour market institutions do not cover the whole period
of interest in this paper3 or do not vary overtime within some countries4.

Wage coordination: level 1 level 2 level 3 level 4 level 5

Share of all observations 17% 12% 22% 30% 20%

Table 3: Distribution observations regarding wage coordination

2database on Institutional Characteristics of Trade Unions, Wage Setting, State Intervention and
Social Pacts, 1960-2011

3For example the employment protection indicator (EPI) of the OECD starts in 1980/
4For example the strength of wage coordination from the ICTWSS does not vary overtime in some

countries of our sample
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Financial crises They play a key role in our research. We use the fact that the
observed recovery episode follows a financial crisis to infer the presence of financial
restrictions affecting firms’ men-hours tradeoff. We rely on the identification of financial
crises made by Reinhart and Rogoff (2009) who identify 29 financial crises in our sample
and define a financial crisis as:

“Bank runs that lead to the closure, merging, or takeover by the pulic
sector of one or more financial institutions; and if there are no runs, the
closure, merging, takeover or large-scale governement assistance of an im-
portant financial institution (or group of institutions), that mark the start
of a string of similar outcomes for other financial institutions.” (Reinhart &
Rogoff (2009))

As a robustness check, we will use the alternative definition of financial crises by Laeven
and Valencia (2012) who define financial crises as follows: “A banking crisis is defined
as systemic if two conditions are met: 1) Significant signs of financial distress in the
banking system (as indicated by significant bank runs, losses in the banking system,
and/or bank liquidations) 2) Significant banking policy intervention measures in response
to significant losses in the banking system”. The main difference with the definition by
Reinhart and Rogoff is the necessary public intervention. As expected following many
previous studies, the average output fall (measured as the sum of quarterly growth rate
of GDP per capita from peak to trough) is much higher in financial crises (-4,6%) than
in non financial crises (-2,56%). The length of crises (number of quarters from peak to
trough) is not very different in financial crises and non-financial crises (6,15 versus 6,33
quarters). Also, financial recessions display significantly larger decline in the employment
rate (in coherence with Calvo et al ’s (2012) results regarding the unemployment rate)5.
However, the presence of a financial crisis during the recession makes no strong difference
for hours worked. More precisely, hours worked per worker are globally not strongly
affected during recessions, even though this apparent absence of variation is an average
and could hide large differences between jobs or sectors, with some workers reducing
their paid hours and other working unpaid overtime for example. The dataset available
does not allow to identify heterogeneity among workers.

Figure 3 shows the average recovery path, with and without financial crisis, of both the
employment rate and the number of hours worked per worker over the years following
a trough (in t = 0, all cumulative growth rate are thus equal to zero). The graphs
correpond to an average, over all countries and cycles, of the recovery paths presented in
Figure 1 and 2. The detailed computation methodology is presented in the next section.
It clearly appears in Figure 3 that in the presence of a financial crisis, the employment
rate is recovering more weakly and the opposite is true for hours worked per worker.

5Calvo et al., and other studies, often look at the unemployment rate. We prefer employment to
unemployment measures because it carries more information, especially in the cases where discouraged
job-seekers drop from unemployment statistics or when students defer their entry on the labour market
waiting for more favourable conditions.
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The objective of the paper is to assess econometrically the magnitude and the statistical
significativity of the difference on display on Figure 3.

Figure 3: Average cumulative growth of employment rate and hours worked growth
following the trough.

3 Empirical strategy

The objective is to determine, using non-financial crises as a reference, whether financial
crises significantly affects the growth rate of the employment rate (and/or the growth
rate of individual hours) during the recovery, that is to say in the period directly following
a trough. At this point, it should be noted that three different time dimensions interfere
with each other. First, an observation in our country-level panel data correspond to a
country (c) and a quarter (t). For example, t = 1980 − 1 means that the observation
was made during the first quarter of the year 1980. This first time dimension is thus
an absolute one. The second time dimension, r, is relative: each observation belongs to
one, and only one, cycle and we can measure the number of quarters, r, elapsed since
the trough. For example, an observation that lies two quarters before the trough (during
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the recession phase thus) will have r = −2 and an observation lying 4 quarters after the
trough will have r = 4. Each observation is thus associated to a unique value pair of
values t and r. Finally, the third dimension (q) is the horizon over which the growth rate
is computed. For example, it is possible to compute the growth rate of the employment
rate over one quarter, generating the quarter-on-quarter growth rate. It is also possible to
compute the growth rate over, for example, four quarters, which yields the year-on-year
growth rate. For each unique observation, measured in t and located r quarters after the
trough, we compute the cumulative growth since t− q. We do so over 16 different time
horizons q, generating 16 new variables. For one of these we have the specific case where
r = q, for example if an observation t is located 5 quarters after the trough (r = 5), then
when q = 5, we compute precisely the cumulative growth rate since the trough. For the
needs of the estimation of the model, we build a (dummy) variable Q that relates the
horizon over which the growth rate is computed to the number of quarters elapsed since
the trough. Formally, Qq

t = 0 if r 6= q, Qq
t = 1 if r = q; q = 1, . . . .16.

The first step is thus to compute the cumulative growth rate of the variable of interest
for horizons q, ranging from 1 to 16 quarters, for our two variables of interest, the
employment rate and individual hours worked, denoted E and H. Ignoring the country
dimension, the cumulative growth rate of the employment rate over the last q quarters
at any time t is then given by ∆Et,q =

Et−Et−q

Et−q
. Similarly, the cumulative growth rate

of individual hours over the last q quarters at any time t is given by ∆Ht,q =
Ht−Ht−q

Ht−q
.

We compute these variables ∆Et,q and ∆Ht,q for q going from 1 to 16, for all t (quarters
from 1960 tp 2010).

We then apply a methodology borrowed from local projection methods (Jordà, 2005).
The objective is to have a separate regression for each time horizon (q) over which we
compute the growth rate. Local projections represent an now well-established alternative
to VARs in empirical macroeconomic research. One of their great strengths is that they
can be estimated by simple regression techniques and, what is more, that they impose
almost no restrictions on the data due to a very flexible specification that consists of a
series of dummies. We can then easily allow financial crises to have a different impact
at different points in the recovery. The advantage of local projections over VARs is best
understood by reading the words of Jordà:

“The central idea consists in estimating local projections at each period of in-
terest rather than extrapolating into increasingly distant horizons from a given
model, as it is done with vector autoregressions (VAR)”. (Jordà, 2005)6

6The equivalence between Local Projects (LP) and VARs is presented by Plagborg-Moller and Wolf
(2019). In the case of infinite lags, any VAR can be re-written as a LP by using the appropriate control
variables and any LP model can be written in the form of a VAR with the appropriate variable ordering.
In cases whitout infinite lags, no method is proved to dominate the other under all circumstances and
the choice of method amounts to a bias/variance arbitrage.
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The consequence of using local projections instead of a single VAR is that we will have
as many regressions as the number of horizons considered (horizons q over which we
compute the growth rate of the employment rate and of the indvidual hours of work). In
each regression, q is fixed to a value comprised between 1 and 16. The estimated models
are the following, for the employment rate first, for {q = 1, 2, ...16}:

Et,c − Et−q,c

Et−q,c
= ∆Et,q,c = λqA(financial crisis dummy)t,c (A)

+ λqB(dummy Qq
t,c equal to 1 if q=r)

t,c
(B)

+ λqAB[(A) ∗ (B)]

+ λqCEt−q,c

+ λqD(GDP growth over the last q quarters)t−2,c

+ λqE(level of wage coordination)t,c

+ λqF−J(dummies: 1960, 1970, 1980, 1990, 2000, 2006 )t,c

+ constantq

+ uqc(country fixed effect) + εqc,t (1)

And then similarly for individual hours of work, for {q = 1, 2, ...16}:

Ht,c −Ht−q,c

Ht−q,c
= ∆Ht,q,c = µqA(financial crisis dummy)t,c (A)

+ µqB(dummy Qq
t,c= 1 if q=r)

t,c
(B)

+ µqAB[(A) ∗ (B)]

+ µqCHt−q,c

+ µqD(GDP growth over the last q quarters)t−2,c

+ µqE(level of wage coordination)t,c

+ µqF−J(dummies: 1960, 1970, 1980, 1990, 2000, 2006 )t,c

+ constantq

+ uqc(country fixed effect) + εqc,t (2)

Note that, in what follows, the above equations are estimated using only recovery quar-
ters. Coefficients λqA and µqA measure the average outcome difference between financial vs
non-financial crisis at any time of the recovery7. In fact, the dummy (financial crisis)t,c
accounts for the presence of a financial crisis during the observed cycle. This financial

7except the quarter that is exactly q quarters after the trough
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crisis variable refers to the definition made by Reinhart and Rogoff and is equal to one if
at least one quarter during the cycle is reported as a financial crisis episode. Coefficients
λqB and µqB measure how much, in the case of a non-financial crisis, being q quarters
after the trough makes a difference in terms of employment/hours compare to the other
quarters of the recovery. Precisely, Qq

t,c is equal to 1 when q = r, that is to say when the
time horizon considered for computing the growth rate (ie the dependent variable), q, is
equal to the time elapsed since the last trough, r. For example, in the regression where
q = 3, the dummy (Qq

t,c) is worth 1 for observations that lie exactly 3 quarters after the
trough. In other words, observations associated to a value r = 3. Within each cycle,
there is only one observation such that q = r. If we would only keep those observations
for the regression analysis, the dummy (B) would always be equal to 1 and we would
fall back to an event-study methodology. The results of running such an event study
are presented as a robustness check in the appendix.8 In such an event-study design, we
loose many observations, reducing the precision of the estimates.

Coefficients λqAB and µqAB measure how much, in the case of a financial crisis, being q
quarters after the trough makes a difference in terms of employment/hours compare to
the other quarters of the (post-financial crisis) recovery. For example, in the regression
where q is fixed to 4, the coefficients λqAB and µqAB measure the extent to which being
1 year after the trough makes a difference in terms of the degree of employment/hours
recovery.

Our list of controls comprises: the base level of the dependent variable (with coeffi-
cients λqC and µqC), the growth of GDP over the same horizon (with coefficients λqD and
µqD), the level of wage coordination (with coefficients λqE and µqE), the decade (dummy
per 10-year period, with coefficient λqF to λqJ and µqF to µqJ ) and a country fixed effect
(uqc).

4 Results

4.1 Employment

Table 4 first line (λqA), contains our estimates of the propensity of post-financial crises
episodes to generate employment responses that deviate from those characterising stan-
dards recoveries. As exposed above, each column correspond to a different time horizon
(of q quarters). We can see a very significant negative impact of the presence of a fi-
nancial crisis during the cycle on the employment growth even after the growth of GDP,
country fixed effects and the level of employment rate9 are accounted for. In particular,

8Figure 3 is based on this event study methodology where we only keep the observations such that
q = r. In other words, to compute the average growth rate of employment (resp. hours) 1(q) quarters
after the trough, we only keep the observations that lie 1(r) quarter(s) after the trough. Technically, the
difference between the two curves graphed in Figure 3 is thus measured in the event-study model.

9As expected, the higher the employment already is, the lower the growth rate, this being partly due
to the way growth is computed, a two percentage point increase in employment represent less growth in
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the values presented in Table 4 reads as follow: considering the cumulative growth of
the employment rate over 4 quarters (column (4)), the employment recovery handicap
associated to financial crises is equal to 0.22 percentage point.

The second and third lines (λqB; λqAB) suggest that the precise quarter of the recovery
calendar (except perhaps the first one) does not matter. Also as expected, the employ-
ment positively correlates with the growth of GDP (variable “GDP growth L2” which
measure the growth rate of GDP over the same time horizon lagged two periods to miti-
gate the risk of reverse causality). In other words, the stronger the recovery of GDP, the
stronger the recovery of employment. Variables measuring the labour market institu-
tions also play an important role, especially the level at which wages are bargained. The
more centralized the bargaining (high values of “coord”), the higher the employment
growth. Finally, after controlling for all the above, there also seem to be factors that
have increased employment growth over time compared to the 1960’s, as all time-period
dummies capture positive significant effects.

4.2 Individual Hours

Regarding hours worked (results in Table 5), a significantly positive impact of a financial
crisis is found on the growth of hours worked computed starting at 4 quarters of cumu-
lated growth (line 1). This efffect is reinforced when considering longer growth horizons
(q > 4) (line 5). Combined with those visible on the first line of Table 4, these results
support the view that the intensive margin is used a substitute to re-hiring during recov-
eries following financial crises. Turning to coefficient µqB and µqAB, we find no evidence
that being exactly q quarters after the trough makes a differences at to the relative in-
tensity of the recovery of hours. As for the employment rate, the higher the number of
hours worked already is, the lower the growth rate of hours worked, probably both for
computational and human capacity reasons. The GDP growth positively correlates to
hours worked as expected.

Like with employment (Table 4), the wage coordination coefficient (µqE) is statistically
significant. But is has the opposite sign, suggesting that the more wage bargaining is
centralized, the lower is the growth of hours per worker. These results are supportive of
the idea that centralized wage bargaining might be a good thing for employment growth
during recoveries.

percentage if the employment rate is higher. It also related to the intuition that the closer a country is
to full employment, the less it can still increase its employment rate.
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4.3 Additional results and robustness analysis

First, we can detail the results obtained regarding the labour market institutions control
variable. As exposed above, we find that a higher degree of centralizatio of the wage
setting correlates to a stronger employment rate growth as well as a weaker growth of
individual hours. Labour-market variables thus appear to play a key role in avoiding
ascribing to financial crises an impact that has to do with labour-market institutions.

We then performed a series of robustness checks. First, we use an alternative definition
of financial crises, using Laeven and Valencia database. The main difference with the
database of Reinhart and Rogoff is that Laeven and Valencia require public intervention
to define a financial crisis. This results in slightly less observations of financial crises.
Results are presented in Table 6 and 7.

Second, we control for the size of the preceeding recession by using the (negative)
growth of GDP per capital from peak to trough as well as this measure squared, to
capture potential particularities of deep recessions. Results are presented in Tables 8
and 9. We find that deeper recessions, associated with a larger fall of GDP per capita,
tend to generate less employment rate growth and stronger growth of individual hours.
This effect is non-linear, as is captured by the squared term, meaning that very deep
recession are associated with even less employment rate growth and even more individual
hours growth. Nevertheless, we still find that financial crises (that tend to be associated
with deeper recessions) still impacts negatively (resp. positively) the growth of the
employment rate (respec. of individual hours), even if this impact is only visible for
growth rate computed over longer horizons. We also present evidences of what happens
to the employment rate growth and individual hours growth during the recession. We
find that a financial crise depresses both growth rates, as does the fall in GDP (Tables
21 and 22).

Third, we present alternative control strategies for the GDP per capita. In Tables
10 and 11, we present results when the GDP per capita growth rate, used as a control
variable, is not lagged. We also present, in Tables 12 and 13 the baseline model without
the interact term.

Fourth, in Table 14, we present the results when using total hours of work instead of
individual hours. Total hours of work are computed by Ohanian and Raffo by simply
multiplying individual hours by the number of workers. This series is the closest to the
dataset used by Gali, Smets and Wouters (2012). We find contrasted results, with an
average negative impact of financial crises that is counteracted by a positive impact when
measuring the growth rate precisely since the trough, as is captured by the interaction
term. The tentative conclusion is that in the first year that follows the trough, the
negative impact of financial crises dominates, possibly because the low employment rate
growth effect dominates. From 6 to 8 quarters after the trough, we find that the positive
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interaction term dominates, possibly indicating that the strong growth of individual
hours dominates the low growth of the employment rate.

Fifth, the only robustness test that generated important discrepancies was to split
the sample into 2 periods, before and after 1990. Our key results hold with statistical
significance only for the post 1990 period. It is however the case that the period before
1990 was less prone to financial crises, such that the lack of significant effect is most
probably due to the low number of observations displaying financial frictions in that
period. Results are presented in Tables 15 to 18.

Finally, we present the results from and event-study exercise where one keeps only one
observation per cycle (Tables 19 and 20). Precisely, we retain only observations recorded
exactly q quarters after the trough. As we do not exploit the panel dimension of the data,
we control for country fixed-effects using a dummy per country, with a reference country.
This allows to uncover country-specific trend, mainly that the US, and more generally
Anglosaxon countries, tend to experience less joblessness. Their recovery period tend to
be more on the extensive margin (new jobs) than intensive (additional individual hours)
than european and asian countries.

4.4 Typical dynamic panel issues and stationarity

As equations (1) and (2) contain among their predictors the base level of the dependant
variable they can be said to be dynamic panel models. What is more, they contain
country fixed effects. In principle, we should thus consider the possibility that our
estimates are affected by the dynamic panel bias (also know as the Nickell bias in the
econometric literature). But, in our case, the risk of a dynamic panel bias is greatly
scaled down by the use of long time series (large T ) as confirmed by Judson and Owen
(1999) for the case of T > 30. In our case, all series cover at least 56 periods such that
we are on the safe side regarding dynamic panel bias10. It should also be noted that
clustering of the standard errors is not recommended for macro panels that typically do
not display a large enough number of individuals (here 15 countries).

In fact, dynamic panel with long time series are not plagued by the dynamic panel bias
but they may suffer from stationarity issues. In our case this issue is greatly limited as the

10General case:
yit = αyi,t−1 + βxi,t + µi + vi,t

Where we have the following variables after fixed-effect transformation (within transformation) to remove
unobserved µi:

y∗i,t−1 = yi,t−1 − ȳi

v∗i,t = vi,t − v̄i

Then the issues arises with the automatic correlation between v̄i and yi,t−1, where yi,t−1 is also correlated
to yi,t (presence of autocorrelation). However the correlation between v̄i and yi,t−1 is greatly reduced
by a large T .
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dependend variables are both always expressed in growth rate. The only concern is with
the independant variable controlling for the base level of, respectively, the employment
rate and the level of individual hours of work. The employment rate is always comprised
between 0 and 1 by definition, and is stable of time. Individual hours of work display a
decreasing trend over time in all of the countries considered. Both series are stationary
when taking into account a drift in the fisher-type tests. As a matter of completeness
we present in the annexes the baseline regressions using linearly detrended series (Tables
23 and 24).

5 Conclusion

The key results of this paper are essentially twofold. First, since 1960 and across 15 ad-
vanced economies, financial crisis tend to be be followed by recoveries that are jobless. In
comparison with recoveries taking place after non-financial crises, they are significantly
less prone to employment growth. Second, the opposite results is found when focusing
on the number of hours per worker. During the quarters after financial crisis, hours per
worker tend to grow more. We posit that these results might be a confirmation of i)
the key role of firm-level credit constraints in the wake of financial/banking crises, but
also ii) of that of fixed labour costs in the way employers deal with the men vs. hours
tradeoff. If fixed labour costs are financed via credit, restricted access to the later should
translate into less recruitment and extended hours of work.

Jobless recoveries have attracted a lot of interest from researchers in the past, with the
aim of uncovering the reasons employment would not follow the recovery of the output,
generating long-lasting, high unemployment levels. Different studies found different rea-
sons for jobless recoveries, among them demographic changes (Stock & Watson (2012))
and lack of confidence in the sustainability of the recovery (Schreft et al.(2005), Schmitt-
Grohé & Uribe (2012)). Some papers insisted on the role of productive recessions, ei-
ther due to sectoral shifts, following the idea of Shumpeterian productive destruction
(Jaimovich & Siu (2012), Burger & Schwartz (2014) and Srivastava & Theodore (2005)
among others). Other papers focused on productivity-enhancing restructuring at the
firm level (mainly Petrosky-Nadeau (2013) and Berger (2012)). Our conclusions are cer-
tainly in line with this last strand of the literature, as an increase in individual hours will
lead to an apparent increase in individual productivity, measured in output per worker.
This mechanism echoes most closely the lasting increase in individual effort observed by
Lazear (2013) at the plant level.

Our results also align with those of Gali, Smets and Wouters (2012) who find no trace
of joblessness in the US but use total hours of work as their measure of employment. We
show that this result is not incompatible with joblessness in terms of the employment rate
(the share of people who declare holding a job among the 16-64 years old population). In
particular, we show how, when decomposing total hours of work into the intensive and

17



the extensive margin of labour, individual hours and the employment rate react with
opposite sign after a financial crisis.

In conclusion, our work highlights the importance of considering both the extensive
and the intensive margins of employment when studying employment. In particular,
what appears as just a jobless recovery might reveal a more complex story once both
margins of employment are taken into account.
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Employment rate growth during the recession

(1)
VARIABLES peak to trough growth rate of the employment rate

fin crisis -0.986***
(0.109)

GDP during recession 0.392***
(0.0106)

GDP during recession, squared -0.0232***
(0.000758)

coord 0.253***
(0.0495)

Observations 2,896
R-squared 0.534
decade trend yes
base empl rate level yes
country FE yes
restrict to recoveries yes

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 21: Explaining the cumulative growth
of the employment rate from peak to trough.

Hours worked growth during the recession

(1)
VARIABLES peak to trough growth rate of hours worked

fin crisis -0.219**
(0.0922)

GDP during recession 0.0314***
(0.00817)

GDP during recession, squared -0.00238***
(0.000563)

coord -0.172***
(0.0398)

Observations 2,473
R-squared 0.094
decade trend yes
base hour level yes
country FE yes
restrict to recoveries yes

Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

Table 22: Explaining the cumulative growth
of hours worked per worker from peak to
trough.
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