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Abstract

We empirically analyse the impact of public employment and public wages shocks on
private labour market outcomes by examining whether policies operate differently in periods
of economic slack than in normal times. We use local projection methods and focus on the
Spanish and euro area aggregate cases. We find that the degree of unemployment slack
is key for determining: (i) whether public employment crowds out private employment, and
(ii) the degree and extent of the influence of public wages on the private sector. In addition,
we find that at times of economic distress, public wage adjustment has lower output costs
than public employment cuts for the Spanish case, while the opposite occurs at the euro
area level. We conjecture that differences in the degree of wage rigidities and the size of the
unemployment pool may rationalise our findings.
Keywords: public employment, wages, unemployment, fiscal policies.
JEL classification: E62, E65, H6, C3, C82.

Resumen

Este trabajo analiza el impacto del empleo y de los salarios públicos sobre el mercado
de trabajo. En particular, analizamos si los mecanismos de transmisión desde el sector
público al sector privado funcionan de manera diferente según la economía se encuentre en
recesión (elevada tasa de paro) o en expansión. Explotamos datos tanto de España como
de la zona del euro en su conjunto, y utilizamos el método de proyecciones locales [Jordà
(2005)]. Los resultados indican que la situación de la tasa de paro es clave para determinar:
i) si el empleo público desplaza al empleo privado, y ii) la magnitud de la influencia de los
salarios públicos en el sector privado. Además, observamos que, en momentos de crisis
económica, el ajuste salarial es menos costoso en términos de PIB que una reducción del
empleo público para el caso español, mientras que lo contrario sucede en el área del euro.
Conjeturamos que las diferencias en el grado de rigidez de los salarios y la tasa de paro
pueden racionalizar estos hallazgos.
Palabras clave: empleo público, salarios, desempleo, política fiscal.
Códigos JEL: E62, E65, H6, C3, C82.

1

Introduction

In this paper we provide empirical evidence on the impact of public employment and public
wages’ policies on private labour market outcomes and GDP during recessions. This is to us
a relevant question given the prominent role taken by public wage bill consolidation policies
during the most recent crisis.1 More speciﬁcally our research questions are the following: (i)
Is the impact of a public employment shock on private employment diﬀerent depending on
the degree of economic slack?; (ii) Is the degree and extent of public wage inﬂuence on the
private sector state-contingent?; (iii) do public employment and public wages have diﬀerent
impacts on GDP?
We study the cases of Spain and the euro area taken as a whole (euro area aggregate),
to cover two cases with signiﬁcantly diﬀerent levels of unemployment and degrees of ﬁscal stress during the most recent crisis. To allow for non-trivial non-linearities, we set up
state-dependent models using Jordà’s (2005) local projection method. This method oﬀers
a straightforward solution to some problems that arise in computing impulse responses in
regime-switching models, as discussed for example by Ramey and Zubairy (2013).
The potential state-contingency of public employment and wages can be illustrated with
a simple, though suggestive chart. In Figure 1 we show the unconditional correlation line
between public and private sector employment and wages for a number of euro area countries
over the period 1970-2012.2 The ﬁrst row of the chart displays the scatter plots for the whole
sample: in both cases (employment and wages) an overall positive correlation is observed.
In the second and third rows we show separately the unconditional correlations for “good”
and “bad” times, i.e. in above-the-average real GDP growth periods and below-the-average
growth periods. Interestingly, while the results drawn from the whole sample scatter plot for
the correlation between public and private wages are similar to those in the cases of high- and
low-growth periods taken separately, this is not the case, at least, for public employment.
1
2

See for instance Pérez et al. (2015.)
Countries included in the scatter plot are: Belgium, Germany, Ireland, Greece, Spain, France, Italy, the

Netherlands, Austria, Portugal and Finland, i.e. the original (i.e. since 1999 or 2001) euro area countries
with the exception of Luxembourg (not included due to data shortages). Data are taken from European
Commission’s AMECO database.

BANCO DE ESPAÑA

7

DOCUMENTO DE TRABAJO N.º 1605

Indeed, in bad times a positive correlation is observed, while in good times this correlation
turns out to be negative.
Our analysis is rooted in three related strands of the literature. First, a fast expanding
group of works that explores whether estimates of government spending vary depending
on whether the economy is in recession or in expansion, and that has provided abundant
pieces of evidence showing that indeed this is generally the case.3 Within this literature
there is very limited empirical evidence on the role of labour market channels in determining
the state-contingency of public spending multipliers,4 while a recent theoretical literature
highlights their importance.5 A second strand of the literature explores the optimal design
of ﬁscal consolidations and ﬁnds that when the public wage bill is used as a policy instrument
the probability of the consolidation being successful increases. The later fact is related to
the particular transmission channels through which public employment and wages’ policies
operate, namely by aﬀecting private wages and thus private investment and competitiveness.6
In this respect, the ﬁnal branch of the literature related to our paper is the one on the publicprivate employment and wages nexus, that has stressed, on the one hand, the potential
crowding-out of private employment by public employment7 and, on the other hand, the
inﬂuence (signalling/causality eﬀects) of public wages over private sector wages.8
Our main ﬁndings are the following. First, we ﬁnd that a public employment shock
crowds-out private employment in periods of normal economic slack, while the opposite
happens in periods of high-unemployment, at least in the short-run. While the literature
3

See for example Auerbach and Gorodnichenko (2012), Ramey and Zubairy (2013), Hernández de Cos

and Moral-Benito (2015), and the references quoted therein.
4
Most of the empirical work on this issue estimates standard SVAR or similar models in which public
and private sector labour market variables are allowed to interact (see for instance Pappa, 2009; Linnemann
2009; Lamo et al., 2012)
5
See for instance Michaillat (2014) or Betti and Coudert (2015).
6
See for instance Alesina et al. (2002), Linneman (2009). On related grounds see Bermperoglou et al.
(2013).
7
For diﬀerent theoretical channels and empirical evidence see for example Algan et al. (2002), Forni and
Giordano (2003), Ardagna (2007), Pappa (2009), Fernández de Córdoba et al. (2012), Malley and Moutos
(2001), Behar and Mok, (2013) or Lamo et al. (2013), and the references quoted therein.
8
See for instance Lindquist and Vilhelmsson (2006), Pérez and Sanchez-Fuentes (2011), Lamo et al.
(2012), Zeilstra and Elbourne (2013) or Afonso and Gomes (2014).
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tends to ﬁnd that an increase in public employment crowds-out private employment, at least
in the medium-term, our ﬁndings provide empirical support to some recent theoretical papers
(see Michaillat, 2014) that argue that crowding-out is more a “good times” issue.9 Second,
the role of economic slack is less pronounced in determining the eﬀect of public wages on
private wages. While the eﬀect is positive in both cases for the Euro Area (larger in periods
of high unemployment), it is slightly negative, short-lived and only marginally signiﬁcant for
Spain. Third, in periods of economic slack, the contractionary eﬀects of employment cuts
appear more damaging for the economy than wage cuts, as found by Bermperoglou et al.
(2013).10
The rest of the paper is organized as follows. In Section 2 we explain the data used in the
study and the methodological approach. In turn, in Section 3 we present the main results of
the paper. Finally, in Section 4 we provide some conclusions.

2

Data and empirical methodology

2.1

The data

We take the euro area aggregate ﬁgures for the period 1980Q1-2012Q4 from ECB’s Area
Wide Model Database.11 The ﬁscal block of the latter database is described in Paredes et
al. (2014). In the case of Spain, we take the time series for macroeconomic aggregates from
Bank of Spain’s MTBE database, and ﬁscal data from de Castro et al. (2014). In this case
our dataset covers the period 1986Q1 to 2012Q4.
9

In this type of papers increasing public employment stimulates labour demand, which in turn increases

tightness and therefore crowds-out private employment, while when labour demand is depressed and unemployment is high, the increase in tightness and resulting crowding-out are small.
10
Within the ﬁscal multipliers literature, Bermperoglou et al. (2013) ﬁnd in a SVAR framework that
cuts in the wage bill component identiﬁed as government vacancy cuts generate the largest output losses
and achieve the smallest deﬁcit reductions, regardless of the sample and the country (US, Canada, Japan,
the UK), and signiﬁcant unemployment losses in the US and the UK, while wage cuts have, if anything,
insigniﬁcant expansionary eﬀects to achieve the largest deﬁcit reductions.
11
See Fagan et al. (2005) and Gumiel (2012). This database is disseminated regularly through the oﬃcial
AWM site with the Euro Area Business Cycle Network (www.eabcn.org\data\awm\index.htm).
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Figure 1: Private versus public employment and wages in the euro area (1970-2012).
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We compute compensation per employee using employee compensation and employment
data. Compensation of private sector employees is deﬁned as total economy employee compensation minus the compensation of government employees. Compensation per private employee is deﬁned as private employee compensation divided by the number of private sector
employees (i.e. total employment minus government employment minus self-employment).
Compensation per employee, deﬂated by the private consumption deﬂator, will be our concept of “wage per employee”. This is the standard approach of the literature analyzing
aggregate public and private wages.12

2.2

Methodology

The main motivation of the Local projections (LPs) approach (Jordá, 2005) was to develop a
method to reduce the dependence of the IRF estimates on the speciﬁcation of the data generating process, that is, LPs are more robust to model misspeciﬁcation than other alternative
methods, in particular, Smooth Transition Vector Autoregression models (STVAR henceforth). Moreover, LPs are easy to implement, and they can be easily adapted to non-linear
speciﬁcations. In fact, LPs are becoming very popular in the literature for these reasons.13
Intuitively, LPs are based on a sequence of linear projections of the variable of interest on
the current information set. The slope parameters of such projections combined with any
estimate of the structural impact multiplier matrix (e.g. the Cholesky decomposition) directly produce the IRFs of interest. Provided the data generating process is stationary and
linear, IRFs based on LPs are asymptotically equivalent to those based on the standard
VAR alternative. However, in contrast to standard VARs, LPs do not require any non-linear
transformation of the slope parameters and their estimation involves much less parameters,
which prove specially useful in non-linear settings.14
To begin with, we review how to introduce LPs in a linear speciﬁcation for the sake of
simplicity, and then we move to the description of the LP method to a nonlinear framework.
12
13

See for instance Lamo et al. (2012) and the references quoted therein.
See for instance Ramey and Zubairy (2013), that consider this approach to estimate state-dependent

multipliers of government spending.
14
The LPs method is not without drawbacks, however. It might present higher variances (eﬃciency losses)
if the data generating process is well approximated by a VAR.
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Figure 2: Regime indicators: weights on the high unemployment regime.
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We start from a baseline linear VAR speciﬁcation similar to the one traditionally used in the
literature on this topic. Regarding employment, this baseline VAR contains ﬁve variables,
namely, public employment (N g ), private employment (N pr ), real GDP (GDP ), the real
interest rate (R), and real total government revenues (T ). Macroeconomic ﬂuctuations are
accounted for by the inclusion of output and real interest rate; for instance, aggregate shocks
other than ﬁscal shocks might simultaneously aﬀect private and public employment so these
two variables aim to control for this potential source of endogeneity. In addition, the variable
on government revenues is included to account for the indirect eﬀect that private activity
(e.g. employment) might have on public employment through increases in the amount of
funds available to the government. Formally, the reduced-form VAR is:
Xt = B1 Xt−1 + ... + Bp Xt−p + t

(1)

where Xt = (Ntg , Ntpr , GDPt , Rt , Tt ) , B1 , ..., Bp are coeﬃcient matrices and t is a 5−dimensional
i.i.d. white noise; E(t ) = 0, E(t t ) = Σ with Σ being a non-singular and positive deﬁnite
matrix.15 In the case of wages, the vector Xt includes public wages (W g ), private wages
(W pr ), productivity (P ROD), the real interest rate (R), and real total government revenues
(T ). The rationale for this speciﬁcation is essentially the same as that of the employment
VAR. Moreover, one can write in structural form the reduced-form VAR in equation (1) as:
A0 Xt = A1 Xt + .... + Ap Xt−p + ηt

(2)

where ηt are the structural shocks and E(ηt ηt ) = Ση = I5 without loss of generality. Following
Linnemann (2009), we include all variables in logarithms of their levels, except the real
interest rate, which is entered as the logarithm of one plus the real rate. Then, we formally
consider a sequence of H forward projections for h = 1, ..., H as follows:
Pr
= αh + β1h Xt + ... + βph Xt−p+1 + ut+h
Nt+h

(3)

where the 5 × 1 vector Xt is deﬁned above.16 By construction, β1h can be interpreted as the
Pr
response of Nt+h
to a reduced-form disturbance in t:
15

For expository purposes, we abstract from deterministic regressors, although we allow for lags of each

endogenous variable, a time trend, and a constant throughout the paper.
16
Moreover, p is the lag length of each projection. In practical terms, note that one cannot forecast further
than the sample size available for estimation, which is reduced as p and H increase.
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Pr
Pr
β1h = E(Nt+h
|t = 1; Xt , ..., Xt−p ) − E(Nt+h
|t = 0; Xt , ..., Xt−p )

(4)

where t is the reduced form shock in (1). Therefore, it is easy to estimate the structural
response at horizon h of private employment (wages) to a public employment (wages) shock
as follows:
Θh = β1h dN g

(5)

where dN g is the ﬁrst column of the impact matrix A−1
deﬁned in (2). Analogously, we
0
could construct IRFs based on local projections (i.e. LPIRFs henceforth) for shocks in other
variables by simply considering alternative columns of the impact matrix.
In practice, we simply need to obtain the Â−1
0 matrix by using standard VAR methods.
We rely on a Cholesky identiﬁcation strategy with the public employment/wage variable
ordered ﬁrst, which is standard in the linear literature.17 The remaining variables enter in
the same order as they are listed in the vector Xt above. In practice, this identiﬁcation
−1 
18
strategy implies that A−1
is a lower triangular matrix satisfying A−1
It is
0
0 (A0 ) = Σ .

based on the assumption that ﬁscal policy actions are independent of economic activity (e.g.
private employment/wages, output) within the current quarter. As long as ﬁscal authorities
require some planning and preparations to conduct policy, it seems reasonable to assume
that public employment/wages do not react to either private employment/wages or GDP
within the current quarter.
We estimate a sequence of least-squares regressions in (3) for each horizon h. Turning to
inference, we use the Newey-West correction for our standard errors to account for the serial
correlation in the error terms induced by the successive leading of the dependent variable;
17

This identiﬁcation strategy is also standard in the multipliers literature (see e.g. Blanchard and Per-

otti, 2002; Gali et al., 2007) and in the public employment literature. Malley and Moutos (1996) assume
that public employment is weakly exogenous in a VEC-ECM model including public employment, private
employment and the stock of capital. Algan et al. (2002) consider a panel approach and instrument public
employment with its own lags assuming lack of contemporaneous correlation between public employment
and shocks to private employment. Finally, Linnemann (2009) considers a linear VAR model adopting the
same ordering as the one we adopt here.
−1
−1 
18

Note that t = A−1
0 ηt so that E(t t ) = Σ = A0 Ση (A0 ) .
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Jordá (2009) and Kilian and Kim (2009) provide an in-depth analysis of conﬁdence intervals
in the LPs framework.
It is straightforward to extend the LPs method to a nonlinear framework. Let us deﬁne
a dummy variable It that indicates the state of the economy at period t taking the value 1
if the slack is high (high unemployment) and 0 when the slack is low (low unemployment).
Armed with the It indicator of the state of the economy, we can simply estimate a set of
regressions for each horizon h:


Pr
Nt+h
= It αh,HS + β1h,HS Xt + ... + βph,HS Xt−p+1


+ (1 − It ) αh,LS + β1h,LS Xt + ... + βph,LS Xt−p+1 + ut+h

(6)

Importantly, we allow the slope coeﬃcients to vary according to whether the slack of the
economy is high (HS) or when the slack is low (LS) as deﬁned by the It indicator. Thus,
we are able to construct a LPIRF for recessions as a sequence of ΘHS
= β1h,HS dN g , and a
h
diﬀerent LPIRF for expansions by computing ΘLS
h . Analogously, we can also estimate LPs
and the corresponding LPIRFs to a public employment (or wages) shock for any variable of
interest by simply substituting the dependent variable in equation (6). In addition to private
Pr
employment (Nt+h
), we also explore the responses of public employment and wages, private

wages, GDP, productivity, interest rates, and tax revenues.
Crucially, note that we estimate our LPIRFs by means of single OLS regressions, thus,
the number of parameters to be estimated to obtain each LPIRF is drastically reduced.
This is in sharp contrast with the STVAR approach, where one needs to estimate the full
set of parameters in the highly parametrized nonlinear VAR. Moreover, as pointed out by
Koop et al. (1996), estimation of IRFs in nonlinear models poses a challenge. In contrast
to linear models, the response may depend on the magnitude of the shock as well as on the
history of previous shocks. By means of the LP method, we estimate separate regressions
for each horizon h; thus, the estimated parameters (β1h,HS , β1h,LS ) and the resulting LPIRFs
depend on the average behavior of the economy in the historical sample between t and t + h.
Intuitively, the parameter estimates on the right-hand-side variables in (6) take into account
the average tendency of the economy to evolve between states (e.g. low slack vs. high slack).
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2.3

Deﬁnition of the economic slack state

We focus on the high unemployment and low unemployment states as the periods of high
and low slack of the economy, respectively. This is guided by the prescriptions of the theory,
as discussed above. labour market channels are expected to operated diﬀerently when the
unemployment rate is high than when it is low, and this is likely to provide more insights
than the standard recession/expansion distinction. Nevertheless, for the sake of robustness,
we have run our empirical applications with a more standard measure of slack, namely real
GDP, and the results are qualitatively similar to the ones we will report based on the measure
of high/low unemployment, that is closer to the theoretical literature of reference.19
As to the particular way of computing the diﬀerent states, we deﬁne an economy to be
in a slack state (I = 1) when the unemployment rate is above its sample average, namely,
13.8% in the case of Spain, and 9% in the case of the euro area. This is a simple, transparent
and standard approach. Shaded regions in Figure 2 correspond to the periods of slack (i.e.,
It = 1) identiﬁed for Spain and the euro area following this rule. In any case, to check
for the potential inﬂuence of our choice for the subsequent empirical results, we have also
estimated threshold values in the framework of STVAR models. The key intuition of the
STVAR methodology is to deﬁne a set of probabilities for each state of the economy (e.g.
low slack versus high slack) and then estimate state-speciﬁc VAR coeﬃcients and variancecovariance matrices in order to estimate IRFs and multipliers that depend on the state of
the economy. We run the models to identify the states of the economy. Nevertheless, in
addition, we use this methodology as a sensitivity test for our benchmark Local Projections
approach. As regards the ﬁrst issue, estimated states are identical to the ones identiﬁed with
sample averages. As regards the second issue, qualitative results are in line with the one we
will show later.20
19
20

The results are available from the authors upon request.
Results are available from the authors upon request.
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Figure 3: Response of private employment to a public employment shock.
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Formally, the STVAR model is:
†
†
+ F (zt−1 )ΦS2 Xt−1
+ et
Xt† = C + (1 − F (zt−1 ))ΦS1 Xt−1

(7)

et ∼ iid(0, Ωt )
Ωt = ΩS1 (1 − F (zt−1 )) + ΩS2 F (zt−1 )
exp(−γzt )
F (zt ) =
, γ>0
(1 + exp(−γzt ))
where the sub-indices S1 and S2 refer to the states of the economy. The vector Xt† contains
the variables included in the STVAR, which is only a subset of those included in the original
vector Xt in equation (1). The number of variables to be included in Xt† is restricted
because the sample size available for estimation does not yield enough degrees of freedom
to robustly estimate the high number of coeﬃcients of the model (this is a crucial concern
of the STVAR approach, not only restricted to our particular empirical application). In
particular, our exercise is based on Xt† = (Ntg , Ntpr , GDPt ) . Matrices ΦS1 , ΦS2 , ΩS1 , and
ΩS2 contain the coeﬃcients of the lag polynomials and the variance-covariance matrices of
the shocks in the diﬀerent regimes.21 Finally, zt is an indicator of the state of the economy
in quarter t, normalised to have zero mean and unit variance. The weights assigned to
each regime vary between 0 and 1 according to the weighting function F (·). Note also that
21

Note that equation (7) contains one single lag to avoid notational clutter; however, we estimate the

model considering a maximum of three lags
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the index z is dated at t − 1 to avoid contemporaneous feedbacks from policy actions to
the state of the economy. Intuitively, F (zt ) can be interpreted as the probability of being
in a high unemployment state when zt is the unemployment rate. The estimated weights
(probabilities) for the high-unemployment regimes, for the cases Spain and the euro area
aggregate, respectively, unveil the same episodes characterised in Figure 2.

3

Results

3.1

Main results

We discuss in this Section simulations to provide answers to the three questions posed in
the Introduction: (i) Is the impact of a public employment shock on private employment
diﬀerent depending on the degree of economic slack?; (ii) Is the degree and extent of public
wage inﬂuence on the private sector state-contingent?; (iii) As regards the choice of public
employment and public wages as a ﬁscal consolidation instrument, which is the one to be
preferred from the point of view of their GDP eﬀects?
As regards the ﬁrst question, in Figure 3 we show the response of private employment to
a public employment shock (an unexpected increase in public employment). The following
ﬁndings can be highlighted. First, we ﬁnd crowding-out of private employment by public
employment in times of low unemployment, both in cases of the euro area aggregate and
Spain. When unemployment slack is low the estimated response of private employment are
statistically signiﬁcant and negative even after eight quarters in the case of Spain: a 1 person
increase in public employment leads after eight quarters to a fall of private employment of
0.75 persons over that period (see Panel B of Table 1). In the case of the euro area aggregate,
in turn, the cumulative (negative) eﬀect is larger in magnitude but shorter-lived, as it losses
statistical signiﬁcance after four quarters, with a cumulative reduction of 1.74 workers after
four quarters (see Panel A of Table 1). By contrast, when unemployment is high (high
slack in the economy) we ﬁnd evidence in support of crowding-in of public employment over
private employment both in the case of Spain and the euro area aggregate. Indeed, for
the euro area aggregate, a 1 person increase in public employment, when unemployment is
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Figure 4: Response of private sector wages to a public wage shock.
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high, leads after four quarters to an increase of private employment of 1.52 persons, while
in the case of Spain it leads to an increase of 0.30 persons after four quarters and 0.88
persons after eight quarters. Interestingly, for the euro area after the ﬁrst year the response
of private employment turns into negative territory, i.e. the crowding-in result is short-lived
and turns into crowding-out as of the second year. These results reinforce the most recent
theoretical literature that highlights the crucial role of unemployment slack to determine the
crowding-out/-in of public employment over private sector employment. As discussed above,
our empirical results can be rationalised by models like the one in Michaillat (2014). In the
later model, the crowding-out eﬀect is based on a lower pool of unemployed searching for a
job in the private sector following the rise in public vacancies. When the pool of searchers
is high at the steady-state, this crowding-out eﬀect is then lower.
As regards the issue of the inﬂuence of public wages on private sector wages, we present
in Figure 4 the state-contingent response of private wages to a public wages’ shock (an
unexpected increase in government wages). Looking ﬁrst at the Euro area aggregate, when
the unemployment rate is high an increase in public sector wages leads to an increase in
private sector wages; in cumulative terms, the eﬀect of a 1% positive shock increases private
wages by 0.87% after four quarters, and by 2.45% in cumulative terms after eight quarters.
In times of low unemployment, the positive impact is also present and similar in magnitude.
This evidence for the euro area sample is in line with the prescription of extant theories.
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8

Wages in the public and private sectors move in the same direction, with changes depending
on the state of the economy being just a matter of the size of the impact of the public
wage shock. Turning now to the Spanish case, an economy that has presented historically
a signiﬁcant degree of downward real wage rigidity, the response of private wages is not
statistically signiﬁcant, or mildly, short-lived negative, during periods of high unemployment,
i.e. when public wage cuts are more likely due to the simultaneous occurrence of high slack
and ﬁscal stress episodes. In good times (low unemployment rate), an unexpected increase
in public wages presents the potential of pushing down private sector wages, probably as
a result of its negative impact on output, as we discuss below. The theoretical literature
provide less guidance as regards the operation of the wage channel in periods of low/high
unemployment slack. For example, in the paper mentioned above by Michaillat (2014), the
real wage law of motion is assumed as exogenous. In more standard models without this
distinction (see e.g. Afonso and Gomes, 2014) a positive reaction of private wages to a
public wage shock can be rationalised at least by the operation of two channels. First, the
public wage shock increases the value to be unemployed. Second, a rise in the marginal
productivity of labour creates upward pressures on private real wages. Nevertheless, Betti
and Coudert (2015) show in a similar framework that a rise in private wages following a
rise in public wages depends strongly on the assumptions made about how the “shock” is
ﬁnanced. In particular, in case of a debt-based public wage expansion, their model produces
a clear decrease in private wages.
Finally, regarding the role of public employment versus public wages as a ﬁscal consolidation instruments, in Figure 5 we show the response of real GDP to shocks (unexpected
increases) in these two ﬁscal instruments, conditional on the selected variables of control.
We present these estimates in order to better link our work to the literature on the macroeconomic impact of ﬁscal shocks, that has mainly focused on the real GDP impact of such
shocks. In periods of hight unemployment, an increase in public employment (ﬁrst row of
charts of the Figure) leads to an increase in GDP for both the euro area aggregate and Spain,
with multipliers after four quarters of 0.6 and a mild 0.1, respectively (see next Section for
detailed numbers). After eight quarters the multiplier for Spain remains broadly at 0,1, while
for the euro area taken as a whole the positive impact is shorter-lived, as it loses signiﬁcance,
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Figure 5: Response of real GDP to public employment and wages’ shocks.
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reﬂecting some negative eﬀect on GDP of the shock during the second year. After 12 quarters, in fact, the cumulative multiplier turns negative to reach -1.6. These results are in line
with the cumulative and dynamic responses discussed above for private employment. With
respect to output multipliers in times of low unemployment, the crowding-out of private
employment by public employment has a parallel in the response of GDP in both samples,
with a larger but less signiﬁcant reaction in the euro area case. Indeed, in the latter case, the
cumulative multiplier after four quarters is -0.6, to reach -1.1 after 12 quarters. For Spain
the responses are estimated with more precision, being signiﬁcant at the 1% level, but are
quantitatively weaker (-0.1 after four quarters, staying at a similar level in cumulative terms
after 12 quarters). In the case of wages, the impact of a (positive) public wages’ shock on
GDP (second row of charts of the Figure) in times of high unemployment is positive for the
euro area aggregate but negative for Spain, i.e. in this latter case, an unexpected increase in
public wages cause a fall in output and private wages. As regards the impact of the public
wages shock during good times, the response of GDP is not signiﬁcant for both Spain and
the euro area.

3.2

Additional results

Table 1 reports additional results on the impact of public employment shocks for the euro
area aggregate and Spain. We show cumulative multipliers on impact, and after 4, 8, and
12 quarters. We present the responses of public and private employment, real GDP, unemployment and public and private sector wages, in all cases using the local projections
methodology, as described above.
Results for the euro area are displayed in Panel A of Table 1. In the high-unemployment
case a public employment (positive) shock only has a limited eﬀect on subsequent public
employment dynamics (ﬁrst panel of the Table), with no on-impact eﬀect, but that turns to
0.3% after 8 quarters. The impact on private employment (second panel of the Table), as
described above, is positive and signiﬁcant up to 4 quarters, with the multiplier reaching 1.5,
before turning to the negative territory (-4 after three years). The public-private employment
dynamics are consistent with the eﬀects on the unemployment rate (fourth panel) that gets
reduced in the ﬁrst year (by 1.4% as a reaction to the 1% shock in public employment),
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Table 1: Responses to a public employment shock.
A. Euro Area

B. Spain

1. RESPONSE OF PUBLIC EMPLOYMENT
Regime

Impact

4q

8q

12q

Regime

Impact

4q

8q

12q

High U

0.01

0.12 *

Low U

-0.01

0.03

0.26 ***

0.01

0.09

-0.12

High U

0.00

0.01

0.02 **

0.03 ***

Low U

0.00

0.00

-0.01

-0.02

Regime

Impact

4q

8q

12q

Regime

Impact

4q

8q

12q

High U

0.24

1.52 ***

1.04

-3.99 **

High U

0.00

0.30 **

0.88 ***

0.78 ***

Low U

-0.12

-1.74 **

-2.83 **

-3.40 *

Low U

-0.03

-0.38 ***

-0.75 ***

-0.66 ***

2. RESPONSE OF PRIVATE SECTOR EMPLOYMENT

3. RESPONSE OF REAL GDP
Regime

Impact

4q

8q

12q

Regime

Impact

4q

8q

12q

High U

0.09 **

0.60 ***

0.01

-1.56 ***

High U

0.01 **

0.05 ***

0.12 ***

0.13 ***

Low U

0.02

-0.63 *

-0.57

-1.08 *

Low U

-0.01 ***

-0.05 ***

-0.08 ***

-0.06 **

4. RESPONSE OF THE UNEMPLOYMENT RATE
Regime

Impact

4q

8q

12q

Regime

Impact

4q

8q

12q

High U

-0.35 *

-1.42 **

-0.52

6.18 ***

High U

-0.01

-0.18 **

-0.11

0.63 **

Low U

-0.09

1.06

0.50

1.49

Low U

0.02

0.14 ***

0.12 *

-0.41 **

4q

8q

12q

5. RESPONSE OF PUBLIC SECTOR WAGES
Regime

Impact

4q

8q

12q

Regime

Impact

High U

0.03

0.83 ***

1.26 ***

1.48 ***

High U

0.00

0.02

0.11 ***

0.30 ***

Low U

-0.15 **

-0.96 ***

-2.19 ***

-3.34 ***

Low U

0.01 *

-0.01

-0.03

-0.03

Regime

Impact

4q

8q

12q

Regime

Impact

4q

8q

12q

High U

-0.14 ***

-0.56 ***

-0.99 ***

-2.22 ***

High U

0.00

0.03 **

0.08 ***

0.18 ***

Low U

0.02

0.33

0.68 *

0.73 *

Low U

0.01

-0.01

-0.02

-0.03

6. RESPONSE OF PRIVATE SECTOR WAGES

a

Standard errors in parentheses. Statistical signiﬁcance: ***, **, and * denote signiﬁcance at the 1%, 5% and 10%
level, respectively.
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but that turns out to increase after 12 quarters (6% cumulative increase). The employment
behaviour presents a parallel behaviour to that of GDP, that presents a 0.6 multiplier after
4 quarters, that turns into -1.6 after 12 quarters. As regards wages, the public employment
shock in “bad times” leads to an increase in public wages and a reduction in private sector
wages.
In turn, in the low unemployment state, the public employment expansion increases unemployment. Nevertheless, the response is not statistically signiﬁcant, despite the strong
decrease in private employment caused by the public employment expansion (the crowdingout eﬀect described in the previous Section) and the null additional increase in public employment in response to the shock. In this case, the eﬀect on real GDP is negative, while
the sign of the eﬀect on wages is the opposite as in the high-unemployment case: public
wages get reduced (-0.15 on impact, -3.3 after 12 quarters), while private wages increase
mildly after the second year. In good times, a Ricardian behaviour of consumers is more
likely to be observed. Accordingly, the public employment shock causes a negative wealth
eﬀect that in standard models (see Finn, 1996; Cavallo, 2005) increases private wages and
reduces hours worked in the private sector. Under the bargaining channel,22 an increase in
public employment makes it marginally more attractive (or less unattractive) to become unemployed, since unemployed people stand the chance to obtain a government job. Through
this channel, an increase in public employment puts upward pressure on private wages and
downward pressure on private employment, explaining crowding out.
Turning to the case of Spain (Panel B of Table 1), most of the conclusions for the euro
area discussed above remain true in the Spanish case. However, it is worth highlighting that
the multipliers are generally smaller than in the EU case. For instance, while the eightquarter multiplier of public wages is 1.26 in the euro area, it is only 0.11 in the case of Spain.
Finally, the reaction of private wages diﬀers with respect to the euro area: the Ricardian
increase of private wages takes place in periods of high unemployment, when uncertainty is
higher.
22

See for instance Caponi and Reicher (2015), Afonso and Gomes (2014).
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4

Conclusions

Some policy lessons can be drawn from this study, that includes descriptive evidence, a deep
description of the relevant theoretical and empirical literature, and some empirical exercises.
First, we ﬁnd evidence that in expansions public employment may crowd-out private
employment. In recessions, though, an unexpected increase in public employment leads to
higher private employment, even though the positive eﬀect is relatively short-lived, turning
negative after 4-6 quarters.
Second, on the wage side, we validate and extend the by now standard result that public
wages may lead private sector wages in the Euro Area; indeed, we read the fact that the
mechanism operates in recessions as a signal that policies of public wage restraint may set
in motion a labour market adjustment that otherwise would have taken longer and would
have been, consequently more costly for the economy as a whole.
Third, along these lines, also in order to assess the response of GDP to public employment and wages’ shocks we have learnt that it is necessary to take on board the state of
the economy. Our results help to understand and qualify some evidence presented in the
literature. For example Bermperoglou, Pappa and Vella (2013) ﬁnd that cuts in the wage
bill component identiﬁed as government employment cuts generate output losses regardless
of the sample and the country analysed, while wage cuts in contrast have, if anything, insigniﬁcant expansionary eﬀects and achieve the largest public deﬁcit reductions according
to these authors. As regards public employment, the latter results are broadly valid in our
two case studies (Spain and the euro area as a whole) in “bad times” (high unemployment,
economic recession), while in times of low unemployment an increase in public employment
would reduce GDP. As regards public wages, our results are not that clear-cut. Nevertheless,
in this case the relevant distinction does not seem to be the good times vs bad times one,
but rather the speciﬁc features of the Spanish economy versus the euro area economy as a
whole. Diﬀerences would have to be traced most likely to speciﬁc features of labour markets
in both cases.
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Pérez, J.J. and A. J. Sánchez-Fuentes (2011), “Is there a signalling role for public wages?
Evidence for the euro area based on macro data”, Empirical Economics, 41, pp. 421445.
Ramey, V. and Zubairy (2013) “Government Spending Multipliers in Good Times and in
Bad: Evidence from U.S. Historical Data”. Mimeo, University of California, San Diego.
Zeilstra, A. S. and A. C. Elbourne (2014), “Follow the leader? Public and private wages in
the Netherlands”, CPB Netherlands Bureau for Economic Policy Analysis, mimeo.

BANCO DE ESPAÑA

28

DOCUMENTO DE TRABAJO N.º 1605

BANCO DE ESPAÑA PUBLICATIONS

WORKING PAPERS
1416

DIEGO J. PEDREGAL, JAVIER J. PÉREZ and A. JESÚS SÁNCHEZ-FUENTES: A toolkit to strengthen government
budget surveillance.

1417

J. IGNACIO CONDE-RUIZ, and CLARA I. GONZÁLEZ: From Bismarck to Beveridge: the other pension reform in Spain.

1418 PABLO HERNÁNDEZ DE COS, GERRIT B. KOESTER, ENRIQUE MORAL-BENITO and CHRISTIANE NICKEL:
Signalling fiscal stress in the euro area: a country-specific early warning system.
1419 MIGUEL ALMUNIA and DAVID LÓPEZ-RODRÍGUEZ: Heterogeneous responses to effective tax enforcement:
evidence from Spanish firms.
1420 ALFONSO R. SÁNCHEZ: The automatic adjustment of pension expenditures in Spain: an evaluation of the 2013
pension reform.
1421 JAVIER ANDRÉS, ÓSCAR ARCE and CARLOS THOMAS: Structural reforms in a debt overhang.
1422 LAURA HOSPIDO and ENRIQUE MORAL-BENITO: The public sector wage premium in Spain: evidence from
longitudinal administrative data.
1423 MARÍA DOLORES GADEA-RIVAS, ANA GÓMEZ-LOSCOS and GABRIEL PÉREZ-QUIRÓS: The Two Greatest. Great
Recession vs. Great Moderation.
1424 ENRIQUE MORAL-BENITO and OLIVER ROEHN: The impact of financial (de)regulation on current account balances.
1425 MAXIMO CAMACHO and JAIME MARTINEZ-MARTIN: Real-time forecasting US GDP from small-scale factor models.
1426 ALFREDO MARTÍN OLIVER, SONIA RUANO PARDO and VICENTE SALAS FUMÁS: Productivity and welfare: an
application to the Spanish banking industry.
1427 JAVIER ANDRÉS and PABLO BURRIEL: Inflation dynamics in a model with firm entry and (some) heterogeneity.
1428 CARMEN BROTO and LUIS MOLINA: Sovereign ratings and their asymmetric response to fundamentals.
1429 JUAN ÁNGEL GARCÍA and RICARDO GIMENO: Flight-to-liquidity flows in the euro area sovereign debt crisis.
1430 ANDRÈ LEMELIN, FERNANDO RUBIERA-MOROLLÓN and ANA GÓMEZ-LOSCOS: Measuring urban agglomeration.
A refoundation of the mean city-population size index.
1431

LUIS DÍEZ-CATALÁN and ERNESTO VILLANUEVA: Contract staggering and unemployment during the Great Recession:
evidence from Spain.

1501
1502

LAURA HOSPIDO and EVA MORENO-GALBIS: The Spanish productivity puzzle in the Great Recession.
LAURA HOSPIDO, ERNESTO VILLANUEVA and GEMA ZAMARRO: Finance for all: the impact of financial literacy training
in compulsory secondary education in Spain.

1503

MARIO IZQUIERDO, JUAN F. JIMENO and AITOR LACUESTA: Spain: from immigration to emigration?

1504

PAULINO FONT, MARIO IZQUIERDO and SERGIO PUENTE: Real wage responsiveness to unemployment in Spain:
asymmetries along the business cycle.

1505

JUAN S. MORA-SANGUINETTI and NUNO GAROUPA: Litigation in Spain 2001-2010: Exploring the market
for legal services.

1506

ANDRES ALMAZAN, ALFREDO MARTÍN-OLIVER and JESÚS SAURINA: Securitization and banks’ capital structure.

1507

JUAN F. JIMENO, MARTA MARTÍNEZ-MATUTE and JUAN S. MORA-SANGUINETTI: Employment protection legislation
and labor court activity in Spain.

1508

JOAN PAREDES, JAVIER J. PÉREZ and GABRIEL PEREZ-QUIRÓS: Fiscal targets. A guide to forecasters?

1509

MAXIMO CAMACHO and JAIME MARTINEZ-MARTIN: Monitoring the world business cycle.

1510

JAVIER MENCÍA and ENRIQUE SENTANA: Volatility-related exchange traded assets: an econometric investigation.

1511

PATRICIA GÓMEZ-GONZÁLEZ: Financial innovation in sovereign borrowing and public provision of liquidity.

1512

MIGUEL GARCÍA-POSADA and MARCOS MARCHETTI: The bank lending channel of unconventional monetary policy:
the impact of the VLTROs on credit supply in Spain.

1513

JUAN DE LUCIO, RAÚL MÍNGUEZ, ASIER MINONDO and FRANCISCO REQUENA: Networks and the dynamics of
firms’ export portfolio.

1514

ALFREDO IBÁÑEZ: Default near-the-default-point: the value of and the distance to default.

1515

IVÁN KATARYNIUK and JAVIER VALLÉS: Fiscal consolidation after the Great Recession: the role of composition.

1516

PABLO HERNÁNDEZ DE COS and ENRIQUE MORAL-BENITO: On the predictability of narrative fiscal adjustments.

1517

GALO NUÑO and CARLOS THOMAS: Monetary policy and sovereign debt vulnerability.

1518

CRISTIANA BELU MANESCU and GALO NUÑO: Quantitative effects of the shale oil revolution.

1519

YAEL V. HOCHBERG, CARLOS J. SERRANO and ROSEMARIE H. ZIEDONIS: Patent collateral, investor commitment
and the market for venture lending.

1520

TRINO-MANUEL ÑÍGUEZ, IVAN PAYA, DAVID PEEL and JAVIER PEROTE: Higher-order risk preferences, constant
relative risk aversion and the optimal portfolio allocation.

1521

LILIANA ROJAS-SUÁREZ and JOSÉ MARÍA SERENA: Changes in funding patterns by Latin American banking systems:
how large? how risky?

1522

JUAN F. JIMENO: Long-lasting consequences of the European crisis.

1523

MAXIMO CAMACHO, DANILO LEIVA-LEON and GABRIEL PEREZ-QUIROS: Country shocks, monetary policy
expectations and ECB decisions. A dynamic non-linear approach.

1524

JOSÉ MARÍA SERENA GARRALDA and GARIMA VASISHTHA: What drives bank-intermediated trade finance?

1525

GABRIELE FIORENTINI, ALESSANDRO GALESI and ENRIQUE SENTANA: Fast ML estimation of dynamic bifactor

Evidence from cross-country analysis.

models: an application to European inflation.
1526

YUNUS AKSOY and HENRIQUE S. BASSO: Securitization and asset prices.

1527

MARÍA DOLORES GADEA, ANA GÓMEZ-LOSCOS and GABRIEL PEREZ-QUIROS: The Great Moderation in historical
perspective. Is it that great?

1528

YUNUS AKSOY, HENRIQUE S. BASSO, RON P. SMITH and TOBIAS GRASL: Demographic structure and
macroeconomic trends.

1529

JOSÉ MARÍA CASADO, CRISTINA FERNÁNDEZ and JUAN F. JIMENO: Worker flows in the European Union during
the Great Recession.

1530

CRISTINA FERNÁNDEZ and PILAR GARCÍA PEREA: The impact of the euro on euro area GDP per capita.

1531

IRMA ALONSO ÁLVAREZ: Institutional drivers of capital flows.

1532

PAUL EHLING, MICHAEL GALLMEYER, CHRISTIAN HEYERDAHL-LARSEN and PHILIPP ILLEDITSCH: Disagreement
about inflation and the yield curve.

1533

GALO NUÑO and BENJAMIN MOLL: Controlling a distribution of heterogeneous agents.

1534

TITO BOERI and JUAN F. JIMENO: The unbearable divergence of unemployment in Europe.

1535

OLYMPIA BOVER: Measuring expectations from household surveys: new results on subjective probabilities of future
house prices.

1536

CRISTINA FERNÁNDEZ, AITOR LACUESTA, JOSÉ MANUEL MONTERO and ALBERTO URTASUN: Heterogeneity
of markups at the firm level and changes during the great recession: the case of Spain.

1537

MIGUEL SARMIENTO and JORGE E. GALÁN: The influence of risk-taking on bank efficiency: evidence from Colombia.

1538

ISABEL ARGIMÓN, MICHEL DIETSCH and ÁNGEL ESTRADA: Prudential filters, portfolio composition and capital ratios
in European banks.

1539

MARIA M. CAMPOS, DOMENICO DEPALO, EVANGELIA PAPAPETROU, JAVIER J. PÉREZ and ROBERTO RAMOS:
Understanding the public sector pay gap.

1540

ÓSCAR ARCE, SAMUEL HURTADO and CARLOS THOMAS: Policy spillovers and synergies in a monetary union.

1601

CHRISTIAN CASTRO, ÁNGEL ESTRADA and JORGE MARTÍNEZ: The countercyclical capital buffer in Spain:
an analysis of key guiding indicators.

1602

TRINO-MANUEL ÑÍGUEZ and JAVIER PEROTE: Multivariate moments expansion density: application of the dynamic
equicorrelation model.

1603

ALBERTO FUERTES and JOSÉ MARÍA SERENA: How firms borrow in international bond markets: securities regulation
and market segmentation.

1604

ENRIQUE ALBEROLA, IVÁN KATARYNIUK, ÁNGEL MELGUIZO and RENÉ OROZCO: Fiscal policy and the cycle
in Latin America: the role of financing conditions and fiscal rules.

1605

ANA LAMO, ENRIQUE MORAL-BENITO and JAVIER J. PÉREZ: Does slack influence public and private labour
market interactions?

Unidad de Servicios Auxiliares
Alcalá, 48 - 28014 Madrid
E-mail: publicaciones@bde.es
www.bde.es

