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ABSTRACT

How do labor market institutions shape the transmission of government spending shocks and macroeconomic volatility? We

develop a theoretical model in which labor market institutions affect fiscal transmission through their effect on wage rigidity,

job separation, and matching frictions. We estimate an interacted panel vector autoregressive model for 16 OECD economies and
study how macroeconomic responses to government spending shocks vary with institutional labor market characteristics. In line
with our theoretical predictions, we show that institutions that stabilize employment and wages tend to reduce output volatility
and attenuate the response of output and employment to government spending shocks.

MSC2020 Classification: E62, C33,J21, J38

1 | Introduction

Government spending is a central policy tool during economic
downturns, yet its macroeconomic effects vary substantially
across countries and over time. A growing literature documents
large differences in the response of output, employment, and
wages to fiscal shocks, even among advanced economies. Under-
standing the sources of this heterogeneity is crucial for assessing
the effectiveness of fiscal policy and its role in macroeconomic
stabilization.!

This paper studies how labor market institutions (LMIs) shape
the transmission of government spending shocks and the volatil-
ity of macroeconomic outcomes. Structural characteristics of
labor markets help explain differences in the absorption of exter-
nal shocks across economies (Gnocchi et al. 2015; Abbritti and
Weber 2018). LMIs influence wage setting, job separation, and

matching efficiency, all of which affect how fiscal expansions
propagate through the economy. While existing work has empha-
sized the role of individual institutions (most prominently,
employment protection), much less is known about how multi-
ple LMISs jointly shape fiscal transmission and macroeconomic
volatility.

We address this gap by combining a structural model of the
labor market with cross-country empirical evidence for OECD
economies. On the theoretical side, we develop a model in
which LMIs affect fiscal transmission through three main chan-
nels: wage rigidity, job separation dynamics, and matching
frictions. These channels generate testable implications for the
responses of output, employment, and real wages following
government spending shocks. On the empirical side, we esti-
mate impulse responses to fiscal shocks for a panel of 16 OECD
economies and examine how their magnitude and persistence
vary systematically with labor market characteristics.
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Our theoretical framework combines a standard New Keynesian
model with search and matching frictions in the labor market
(Thomas and Zanetti 2009; Christoffel et al. 2009). We focus on
three measurable institutional dimensions. Union density (UD)
determines workers’ bargaining power in wage negotiations, the
unemployment benefit replacement rate (BRR) enters as a sub-
sidy to unemployed workers, and employment protection is cap-
tured by firing costs per displaced worker. In the model, higher
unemployment benefits and greater UD increase real wages,
which dampens the employment response to an expansionary fis-
cal shock. Higher employment protection reduces employment
adjustment by lowering job separation rates.?

We validate the model’s predictions using a semi-structural
Bayesian interacted panel VAR estimated for 16 OECD countries
(Towbin and Weber 2013; S4 et al. 2014). Identification relies
on implementation lags of government spending (Blanchard and
Perotti 2002; Ilzetzki et al. 2013) and exogeneity restrictions on
the variables measuring LMIs. The empirical results broadly cor-
roborate the qualitative predictions of the theoretical model. We
find that higher UD and stronger employment protection are
associated with smaller output and employment responses to fis-
cal shocks. At the same time, these institutions reduce output
volatility, whereas higher unemployment BRRs increase volatil-
ity in output and employment.

To shed light on the transmission mechanisms underlying
these findings, we perform an impulse-response matching
exercise linking empirical responses to the theoretical channels
implied by different LMIs. This analysis shows that employ-
ment protection primarily operates through job separation
risk, while UD additionally affects matching frictions in the
labor market.

Our contribution advances the literature in several respects. First,
we contribute to the extensive literature on the macroeconomic
effects of fiscal policy shocks, and in particular to studies analyz-
ing labor market responses to government spending (Monacelli
et al. 2010; Briickner and Pappa 2012). While a large body of
work emphasizes state-dependent fiscal effects across business
cycle regimes (Auerbach and Gorodnichenko 2012), our analy-
sis highlights how structural labor market characteristics shape
the effectiveness of fiscal policy.

Second, we contribute to the literature on the macroeconomic
consequences of labor market regulation. A growing theoretical
literature studies the interaction between fiscal policy and labor
market frictions in New Keynesian environments with search
and matching (Christoffel et al. 2009; Thomas and Zanetti 2009;
Zanetti 2009, 2011; Campolmi et al. 2011). Complementing this
work, empirical studies document that LMIs affect macroeco-
nomic dynamics and shock absorption (Gnocchi et al. 2015;
Abbritti and Weber 2018; Hantzsche et al. 2018). Our analysis
extends this literature by examining how LMIs condition the
transmission of exogenous fiscal policy shocks.

Our work is closely related to Cacciatore et al. (2021), who
study the role of employment protection legislation (EPL) in
shaping fiscal spending responses. While their focus is on a
single labor market institution, we consider a broader set of
institutional features and assess their joint effects. This allows us

to examine whether the marginal effect of a given labor market
institution depends on the level of other institutions, revealing
complementarities or substitutabilities in fiscal transmission.
Moreover, whereas existing work primarily focuses on fiscal
responses, we explicitly analyze how LMIs affect macroeco-
nomic volatility, highlighting trade-offs between stabilization
and fiscal effectiveness that are not captured by multiplier
estimates alone.

The remainder of the paper is structured as follows. Section 2
provides a descriptive overview of LMIs across selected OECD
countries. Section 3 presents the theoretical model and its main
predictions. Section 4 connects the theoretical framework to the
empirical analysis and presents the econometric results. Section 5
concludes.

2 | Structural Labor Market Indicators
in OECD Economies

We begin by describing the evolution of LMIs in OECD countries
using available data for the period 1960-2020.% We focus on three
variables that correspond to structural dimensions of the labor
market playing a central role in our theoretical model: UD, 5, the
unemployment BRR, ¢, and EPL, ¢.* We provide a descriptive
analysis of cross-country and within-country variation in these
LMIs in Figure 1.5

In the theoretical model, the parameter 5 captures workers’
bargaining power, which we proxy empirically using UD. This
indicator is primarily derived from survey data or adjusted
administrative records and represents the share of trade union
members among wage and salary earners.® Higher values of
UD indicate greater trade union influence in wage negotia-
tions. UD displays substantial cross-country variation, ranging
from around 15% in France to approximately 80% in Sweden.
It also exhibits considerable within-country variation, amount-
ing to changes of 10-20 percentage points over the period
considered.

The unemployment BRR measures the proportion of income
maintained during unemployment, defined as the ratio of net
household income while unemployed to income prior to job
loss. Higher values indicate more generous unemployment insur-
ance systems. In the theoretical model, the parameter ¢ captures
unemployment benefit payments relative to pre-dismissal wages
and is measured empirically using the replacement rate. Simi-
lar to UD, the replacement rate shows substantial variation both
across countries and over time.

We proxy the degree of employment protection (¢ in the model)
using the EPL index. This index measures the regulatory strict-
ness of dismissals and temporary contracts based on regula-
tions in force on January 1 of each year. In addition to sever-
ance payments, it incorporates one-time payments to the social
security system related to the burden imposed on unemploy-
ment insurance by dismissals.” Higher index values indicate
stricter employment protection. While the median level of EPL
has remained broadly stable across countries, its dispersion has
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FIGURE1 | Labor market institutions in OECD economies: Cross-country variation. Note: The figure reports labor market institution variables

(union density, unemployment benefit replacement rate, and employment protection legislation) by country. The black dot represents the mean, while
the whiskers correspond to the 10th and 90th percentiles of the distribution. Blue points denote observed country-year data. The y-axis is measured in

percent for union density and the benefit replacement rate; the EPL index is unit-free.

declined markedly over time. This reflect convergence, partic-
ularly among European Union member states (see Supporting
Information Figure D1).

3 | The Theoretical Model

For our theoretical model, we combine a Diamond -Mortensen—
Pissarides search-and-matching labor market with an otherwise
standard business-cycle framework, building on Merz (1995),
Andolfatto (1996), Krause and Lubik (2007), and Monacelli
et al. (2010). The model is deliberately parsimonious and is
designed to isolate the role of LMIs as determinants of the fiscal
multiplier. Supporting Information Appendix B discusses exten-
sions that allow for richer interactions and that can be useful for
other applications.

We assume representative firms and households. Each firm
employs n, workers and posts v, vacancies. Posting a vacancy
costs k per vacancy, and endogenous job separations are associ-
ated with firing costs of b} per separated worker. Unemployment
isgivenbyu, =1 —n,.

New hires are determined by a standard matching function,

m, = ﬁutyvtl_y, (1)
with m > 0 and y € (0,1). Labor market tightness is 6, = v, /u,.
The probability that a vacancy is filled is ¢, = m, /v, = m6, ", and

the job-finding probability is p, = m, /u, = mg, ™"

Each period, a fraction ¢(d,) of existing matches is destroyed. Sep-
arations have an exogenous component ¢ and an endogenous
component. Following Krause and Lubik (2007), idiosyncratic job
productivities a, are drawn each period from a distribution with
c.d.f. F(a,) and density f(a,). A match is endogenously destroyed
ifa, < d,, where @, is a threshold chosen endogenously. The over-
all separation rate is

o(@,)=o0+1-0oF(@a). @)

3.1 | Intermediate Goods-Producing Firms
A representative intermediate-goods producer uses labor to pro-
duce output

¥, = An,A(4,), 3)

where A > 0 is a common aggregate productivity factor and

(o)

1 a dF(a) 4

A(G) = Elalaz a4l = ———
! ! 1-F@a,) /s
is the conditional expectation of productivity larger than the
endogenously determined threshold.

Employment evolves according to
n, =1 —0@@)(n,_y +m_y). 5

Per period profits are given by

Vi
af =2 —wn, -

t
t

kv, — F(@,)(1 = 0)(n,_y + g, _v,)b},  (6)

where the output price is normalized to one, p, is the
price markup (so mc, = '), w, is the average real wage
across match productivities, and x denotes the vacancy post-
ing cost. The last term captures firing costs incurred for
endogenously separated matches: cost per laid off worker, 5!,
times the number of existing and new workers who were
laid off due to endogenous job separation.® Firms maximize
expected discounted profits, max, , ; E, ¥,50 A, 147, ., Where
A, denotes the firm’s stochastic discount factor. The opti-
mization problem is subject to the production function and
Equation (5).

The first-order conditions imply
F' = mempl, — w, + EA

X [ = 0@ )F, = b}, (1 = 0)F(d,,,)]. (7)
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qﬁ =EA [(1 - O(dt+1))1;;’-li-l - b;‘+1(1 - E)F(diﬂ)]’ ®
t

- 1 s
me, A(d,) = Z(w,—bt - q£’> 9)

where mpl, is the marginal product of labor and F;" is the multi-
plier on Equation (5).°

Equation (7) defines the (shadow) value of an additional worker
to the firm, which is given by the current marginal revenue prod-
uct net of the wage, plus the discounted continuation value, net
of expected firing costs. Equation (8) is the free-entry condition,
which equates the expected value of a vacancy to its post-
ing cost. Equation (9) pins down the endogenous separation
threshold: higher wages increase the productivity cutoff required
for continuing a match, while higher firing costs and higher
expected hiring costs (lower ¢,) make firms more willing to retain
lower-productivity matches.

3.2 | Final Goods-Producing Firms

Final-goods firms buy intermediate goods and sell differentiated
varieties to households. There is a continuum of final-goods pro-
ducers indexed by i € [0,1]. Firms are perfectly competitive in
input markets and monopolistically competitive in output mar-
kets. Prices are subject to Calvo stickiness a la Calvo (1983). Fol-
lowing Christiano et al. (2005), firms that cannot re-optimize
partially index prices to lagged CPI inflation, so that P,(j) =
1+ z,_y)» P_,(j) with y, € [0,1]. If y, = 1, non-re-optimizing
firms fully index to lagged inflation; if y, = 0, they keep prices
unchanged (see Uribe 2020).

Let & denote the probability of not being able to re-optimize in a
given period. Standard profit maximization yields a New Keyne-
sian Phillips curve that is given by

a-épa-¢ .

1+ 7p'§ﬁ)”t =pEm 0 + YpTio1 + Tmcn (10)

where nic, denotes real marginal costs in log-deviations.

3.3 | Households

Households are modeled as in Merz (1995). A representative
household consists of a continuum of members of unit mass
who pool income and consumption. Income accrues from labor
earnings for employed members and unemployment benefits for
unemployed members.

The household budget constraint is
¢+B =R_B_+(1-1twn+b'A-n)+T5+z", (A1)

where B, denotes holdings of government bonds paying a gross
return of R,, 7 is the wage tax rate, b/ represents unemployment
benefits per unemployed member, and T,S refers to lump-sum
subsidies.

Employment evolves according to

nr = (1 - O(flr))n,_l + p1(1 - nr-l)v (12)

and the household maximizes expected lifetime utility
E, Y ;v0 AXulc,yyo n,p) Subject to both equations, where 4, is
the Lagrange multiplier attached to Equation (11) and A, H, /' the
one attached to Equation (12). Optimality implies

1= REA 11, (13)
H' =@} —mrs, + E,[1 - 0(,,,) = ppa| Ay HY . (14)
where @? = (1 - )w, — b* and mrs, = —u,,/A,. Hence, mrs, cap-

tures both the marginal rate of substitution between consump-
tion and work and the marginal value of non-work activities. The
stochastic discount factor is given by A, ,,; = %

Equation (14) defines the (shadow) value of having one addi-
tional employed member, which is given by the increase in utility
due to higher income, net of the disutility from work, plus the
discounted continuation value of being employed next period.

3.4 | Nash Wage Bargaining

Wages are set each period via Nash bargaining over the pre-tax
average wage w, between firms and workers, leading to

w, = argmax(H")"(F")'™", (15)
w[

where 0 < 5 < 1 captures workers’ bargaining power. The Nash
solution implies

1-—

+n(me;mpl, + EA, 4 [<0,4, — b, (1 —0)F(d,;,)]). (16)

The wage is a weighted average of the household’s outside option
(captured by mrs, and unemployment benefits) and the firm’s sur-

plus from the match (captured by marginal revenue product net
of expected hiring and firing costs).

3.5 | Policies, Aggregate Resource Constraint,
and Government Budget Constraint
The government budget constraint is

twn, + B, =R_B_, +bu+T% +g, (17)
where g, denotes government consumption.

Fiscal policy is specified as follows. Government consumption g,
follows an exogenous AR(1) process (in log-deviations). Unem-
ployment benefits are given by

by =9+ ouw,_y, (18)

where ¢ is the replacement rate relative to the last wage received.
Firing costs are specified as

by =¢+cw, . (19)
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Finally, lump-sum subsidies satisfy
s =S
T; =T + Prs Bl' (20)

=) — - .
The constants 7 and ¢ facilitate steady-state computations,
while the feedback term @15 B, ensures debt stationarity.

Monetary policy follows a Taylor rule,

i, =pii,_;+Q— Pi)(¢n”t + ¢y§)f)’ @1

where i, = In(R,) and a hat denotes the log-deviation from the
steady state.

Finally, combining Equation (17), the household budget con-
straint in Equation (11), and firms’ profits = tF yields the aggregate
resource constraint,

Vi =¢ +g + kv, + F(@)1-0)n_, +q,_,v,_1)b. (22)

This equation closes the model.

3.6 | Equilibrium, Model Solution,
and Dynamic Simulations

We collect the LMI parameters of interest in the vector 9 =
(n, @, ¢). To assess how LMIs shape fiscal transmission, we study
how changes in & affect the impulse responses to a government
spending shock.

The model is solved by log-linearizing the system around its
deterministic steady state. The equilibrium dynamics can be sum-
marized by

Y9z, =¥, (Dz,_, +¢, (23)

where z, is the vector of endogenous variables and €, = g, denotes
the vector of exogenous shocks, which in our case consists only
of government spending shocks. The matrix ¥, (#) governs the
endogenous dynamics, while ¥,(9)~! determines the contempo-
raneous impact of fiscal shocks. The dependence of these matri-
ces on ¥ allows us to trace how LMIs affect the propagation of
fiscal policy.

We compute impulse response functions (IRFs) based on a cali-
brated version of the model, as described in Supporting Informa-
tion Appendix A.2. Since the IRFs are continuous functions of 9,
we evaluate them over a range of institutional configurations.

Following Crespo Cuaresma and Glocker (2023), we summarize
the dynamic response of a variable x using the cumulative elas-
ticity with respect to government spending over the horizon P,
P
EiZIIRFf(ﬁ,)

Sl P 1ef1,2,3). (24)
Z/ZIIRFj' )

1 (9)) =

To facilitate comparison with the fiscal multiplier literature, we
report the corresponding spending multiplier in levels,

(8
gy’

M(9) = 1€ {1,2,3}, (25)

where g/y denotes the steady-state government spending share
in output (Ramey and Zubairy 2018). In our sample, the average
value of g/y is approximately 0.20.

Figure 2 reports the multipliers for output (J,), employ-
ment (4,), and the real wage (i,) at different horizons. We
distinguish between the contemporaneous response (P =1)
and longer-horizon cumulative responses (P > 2) to highlight
dynamic adjustment. Each column shows how fiscal multipliers
vary with the corresponding LMI parameter in 9.

3.7 | The Role of Differences in LMIs

We now examine how the three LMIs—the BRR (¢), workers’
bargaining power (), and firing costs (¢)-shape fiscal spending
multipliers.

We begin with the unemployment BRR, ¢. Lower replacement
rates are associated with larger output and employment multipli-
ers due to the mechanism that operates through wage bargaining.
Since unemployment benefits raise workers’ outside option, they
increase the reservation wage of households and raise the equi-
librium wage negotiated between firms and workers.

The reservation wages of firms and households are obtained by
setting the marginal value of employment equal to zero, F' =0
and H]' = 0. Using Equations (7) and (14), and setting 7 =0
for simplicity, the firm’s and household’s reservation wages are
given by

w, = mempl, + EA, 1 [(1 = 0@, )F, — b5, (1 - 0)F ()],
(26)

H ~
w, =mrs; + b;u -1 -0(Gyy) - pt+1)[ErAt,t+1H,n+1~

27

The equilibrium wage is a weighted average of these reservation
wages,
—F
w, =1 -nw, + r]&f’. (28)

An increase in unemployment benefits raises the household
reservation wage th by improving workers’ outside option.
This increases the negotiated wage and reduces the surplus
from employment for firms. As a result, vacancy creation
declines, and firms raise the productivity threshold @,, thus
increasing endogenous job separations. Both channels reduce
the employment response to a fiscal expansion. Since output
is proportional to employment, higher replacement rates also
reduce the output multiplier. Therefore, in the model, economies
with more generous unemployment benefits exhibit weaker
employment and output responses to government spending
shocks.1©

We next consider workers’ bargaining power, n. Higher bargain-
ing power increases the weight placed on the household reser-
vation wage in Nash bargaining and therefore raises the equilib-
rium wage. This reduces the value of employment to firms and
increases the endogenous job separation threshold d,, leading to
lower employment.
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FIGURE2 | Fiscal spending multipliers and the LMIs (M(#)). Note: The figure illustrates the sensitivity of the fiscal spending multipliers to varia-
tions in the three LMI parameters (UD-union density, BRR -(unemployment) benefit replacement rate, and EPL-employment protection (legislation)).
The multipliers are defined in Equation (25) are presented for different horizons, with the contemporaneous multiplier (P = 1) represented by a solid
black square line, and the higher horizon multipliers (P > 2) indicated by black dotted lines.

As a consequence, when government spending increases,
employment and output rise by less in economies where workers
have greater bargaining power. This mechanism is illustrated in
the first column of Figure 2, which shows that fiscal multipliers
decline as # increases.

Finally, we consider firing costs, ¢, which capture employment
protection. Unlike the previous institutions, firing costs do not
directly affect wage bargaining. Instead, they influence firms’ hir-
ing and separation decisions.

Lower firing costs increase both job creation and job destruc-
tion by making employment adjustment less costly. This raises
the responsiveness of employment to aggregate shocks. Con-
sequently, employment reacts more strongly to fiscal spending
shocks when firing costs are low, resulting in larger employ-
ment and output multipliers. Conversely, stricter employment
protection dampens employment adjustment and reduces fiscal
multipliers.!

4 | The Empirical Evidence

This section empirically evaluates the theoretical prediction
concerning how LMIs shape the transmission of fiscal policy
shocks. In particular, we examine how the responses of out-
put, employment, and wages to government spending shocks

vary systematically with the benefit replacement rate, workers’
bargaining power, and firing costs.

To do so, we estimate an interacted panel vector autoregres-
sive (IPVAR) model, following Towbin and Weber (2013) and
S4 et al. (2014), for a panel of advanced economies. The IPVAR
framework allows the dynamic responses to fiscal shocks to
depend explicitly on LMIs. This provides an empirical counter-
part to the theoretical model, in which the propagation matrices
¥, (9) and ¥, () depend on the institutional parameters 9.

In the following subsections, we present the econometric specifi-
cation, describe the data and identification strategy, and discuss
the empirical results.

41 | The Econometric Model

Let y;, denote the n-dimensional vector of endogenous variables
forcountryi =1, ..., N attimer =1,...,T, and let 9, denote the
d-dimensional vector of labor market institution indicators. The
reduced-form IPVAR is given by

P
Vi =c¢;(9;,)+ Z(I)ij(sit)yit—j +tuy,  u; Nn (0’ Ei(‘git))9
j=1
(29)
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where c¢,(9,) is the intercept, ®;;(3;,) are the autoregressive coef-
ficient matrices, and X,;($9,,) is the covariance matrix. All coef-
ficients are allowed to vary with the institutional variables 9,,,
so that the propagation of shocks depends on the labor market
environment. Supporting Information Appendix C provides full
details of the parameterization.

For identification and interpretation, it is useful to consider the
structural representation,

¥y, = \i‘ij(sit)yitfj +ey, e, ~N,0,.1I), (30)

p
=1

where e;, denotes structural shocks. The structural coefficients
W,.(9,,) capture how the transmission of shocks varies with LMIs.

The panel dimension allows us to estimate a common under-
lying economic structure while allowing for country-specific
deviations. To this end, we employ a hierarchical prior which
assumes that country-specific coefficients are drawn from a com-
mon Gaussian distribution, as in Jarocinski (2010). Such a prior
implies that

P,9,)~N(¥,9).V,). j=L...p (31)

where ¥,(9,) denotes the cross-country mean and V; governs
cross-country dispersion. We employ global-local shrinkage
priors to regularize estimation and avoid overfitting (Griffin
and Brown 2010; Huber and Feldkircher 2019). Details of the
prior specification are provided in Supporting Information
Appendix C.

To connect the empirical specification to the theoretical model,
we assume that the structural coefficients vary smoothly with
LMIs. Specifically, we approximate the coefficient matrices using
a first-order Taylor expansion,

oY

d
_y j 9 i
\yj(s,)_\vﬁgﬁw,,—s,), i=0,...,p. (32

In practice, we evaluate impulse responses by varying one insti-
tutional variable at a time while holding the others fixed at their
median values. This approach isolates the contribution of each
labor market institution to fiscal transmission.

Two potential limitations of this approach merit discussion.
First, LMIs may be endogenous to macroeconomic conditions.
However, their evolution appears to reflect long-run structural
changes rather than cyclical dynamics (see Supporting Informa-
tion Appendix D1). Consistent with this interpretation, impulse
response analysis shows that LMIs do not respond significantly to
cyclical shocks when estimating a standard panel VAR model that
includes the institutional variables and examining their response
to macroeconomic shocks.

Second, the specification assumes that coefficient variation
with respect to institutions is linear. While more flexible
specifications are possible, the available sample size limits
the feasibility of estimating highly nonlinear models without
overfitting.

4.2 | Data and Specification

We use quarterly data for 16 OECD countries over the period
1960Q1-2020Q4 to estimate our IPVAR model.!? The empirical
specification follows the theoretical framework and focuses on
government spending, output, employment, and wages.

The vector of endogenous variables is given by y, =
(gi» X, eryy, @), where g, denotes the growth rate of real
government consumption per capita, x; denotes the growth
rate of real GDP per capita, er, denotes the first difference of
the employment rate, and w;, denotes the growth rate of real
wages.!® Detailed definitions and data sources are provided in
Supporting Information Appendix D.

LMIs enter the model as interaction variables. Specifically, we
define &, = (n;,. ;- 6;;)'» Where y;, denotes UD, ¢, denotes the
unemployment BRR, and ¢;, denotes the employment protection
index. These data are obtained from the CEP-OECD institutions
database. Since institutional data are available annually, we con-
struct quarterly series by assigning each annual observation to all
quarters within the corresponding year, thus reflecting the slow
evolution of LMIs over time.

Prior to estimation, all interaction variables are standardized to
facilitate interpretation and comparability across countries. The
IPVAR model includes all three institutional variables simulta-
neously. When evaluating impulse responses with respect to a
particular institutional variable 9,;, we hold the remaining insti-
tutional variables fixed at their median values.

The lag length is set to p = 1 based on the Bayesian information
criterion.!* Estimation is based on 20,000 posterior draws, dis-
carding the first 10,000 draws as burn-in.

4.3 | Shock Identification

We identify fiscal spending shocks by imposing a recursive
identification scheme based on the Cholesky decomposition
of the reduced-form IPVAR shocks. We follow Blanchard and
Perotti (2002) and assume that fiscal spending does not react
contemporaneously to shocks arising from GDP or labor market
variables in the system. These three variables are assumed to
respond within the same quarter to the fiscal spending shock.
Such a recursive structure is the most conventional strategy used
to identify fiscal spending shocks in the established structural
VAR literature (see, for instance, the discussion in Capek and
Crespo Cuaresma 2020). We utilize this particular approach for
two reasons. First, this approach is in line with recent studies that
use panel VAR or country VAR methods to analyze the effects
of fiscal policy (see, inter alia, Beetsma and Giuliodori 2011;
Bénétrix and Lane 2013; Ilzetzki et al. 2013; Huidrom et al. 2020).
Second, alternative identification approaches are infeasible in
the context of a large cross-country analysis.!

One potential drawback in the context of a recursive approach
to identification concerns the issue of fiscal foresight. Eco-
nomic agents constantly receive information and update their
expectations regarding news on fiscal policy issues. As econo-
metricians, we may only observe a smaller information set. This
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FIGURE 3 | Fiscal multipliers along LMIs. Note: The figure shows the sensitivity of the fiscal spending multipliers to changes in the structural

parameters (7 is union density, ¢ is the unemployment benefit replacement rate, and ¢ is employment protection legislation). The y-axis gives the size

of the multiplier while the x-axis runs from the 10th to the 90th quantile in terms of the respective LMI. The multipliers are defined in Equation (25) and

shown for different horizons: on impact (P = 0, solid black line) and one-year (P = 4, dashed-dotted red line) multiplier. The lines denote the median

and the colored area refers to the 80% credible set.

misalignment between the information sets of the economic
agents and the econometrician can generate equilibria with a
non-fundamental moving average representation (Ramey 2011;
Leeper et al. 2013; Ellahie and Ricco 2017). To resolve this
issue, the information set in the VAR is enlarged to contain a
variable proxying for agents’ expectations. These expectations
are not available for the full sample of countries and time span
considered here. Therefore, we show that our results are robust
to this concern in a smaller setting in Supporting Information
Appendix E.31°

44 | The Effect on Fiscal Spending
Effectiveness

This subsection examines empirically how LMIs affect fiscal
spending multipliers. Following the theoretical analysis, we
report both the impact multiplier (P = 0) and the one-year cumu-
lative multiplier (P = 4). Figure 3 shows how these multipliers
vary with UD (), the BRR (¢), and EPL (¢). The solid black and
dashed red lines denote the median impact and one-year multi-
pliers, respectively, and shaded areas indicate 80% credible sets.
The horizontal axis spans the 10th-90th percentiles of each insti-
tutional variable.

Fiscal multipliers for output decline markedly with UD. At
low levels of UD, the impact elasticity is approximately 0.3,

corresponding to a level multiplier of around 1.5 when scaled by
the government spending share in output. As UD increases, the
multiplier declines steadily and approaches zero at the upper end
of the distribution. This decline is economically large and statis-
tically significant.

In contrast, employment protection has a weaker effect on output
multipliers. While there is some decline as employment protec-
tion increases, the effect is modest and not precisely estimated.
For the BRR, we do not observe a decline in output multipliers.
Instead, the estimates suggest a slight increase, although the dif-
ferences are not statistically significant.!’

The employment multiplier is consistently positive but declines
with UD and employment protection. The impact employment
multiplier decreases from approximately 0.60 at low levels of
these institutional variables to values close to zero at high levels.
These effects (which are statistically significant from a frequentist
perspective) indicate that stricter LMIs dampen the employment
response to fiscal spending shocks.

In contrast, the employment multiplier does not exhibit a sys-
tematic decline with the BRR. Although point estimates sug-
gest a modest increase, the associated uncertainty is substantial.
One-year multipliers are generally larger than impact multipliers,
reflecting gradual adjustment in labor market outcomes follow-
ing fiscal shocks.
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parameters (7 is union density, ¢ is unemployment benefit replacement rate, and ¢ is employment protection). The y-axis gives the share of explained
forecast error variance while the x-axis is the forecast horizon and runs up to 5years (=20 quarters). The forecast error variance decomposition is
shown for the respective LMI at the 10th quantile (low, black dashed line) and 90th quantile (high, dashed red line). Confidence bounds refer to the

10/90 quantile of the posterior distribution.

Fiscal multipliers for real wages are smaller and estimated less
precisely. There is some evidence of declining multipliers with
UD and employment protection at longer horizons, but credible
intervals are wide. In contrast, real wage multipliers show little
systematic variation with the BRR.

Overall, the empirical results support the theoretical predic-
tion that LMIs shape fiscal transmission. In particular, UD
and employment protection significantly attenuate output and
employment multipliers. These findings closely mirror the pre-
dictions of the DSGE model shown in Figure 2.

One difference between the empirical and theoretical results
concerns the BRR. While the theoretical model predicts weaker
multipliers with more generous unemployment benefits, the
empirical estimates do not show such a decline. One possible
explanation is that unemployment insurance reduces precau-
tionary savings and strengthens aggregate demand (Challe 2020;
McKay and Reis 2021; Kekre 2023; Gorn and Trigari 2024).
This demand channel is not fully captured in the baseline the-
oretical framework. Another difference concerns the dynamic
adjustment of employment, which appears less persistent in the
empirical estimates than in the theoretical model.

Figure 4 reports the forecast error variance decomposition. Fiscal
spending shocks explain a larger share of output fluctuations in
economies with more flexible labor markets. For example, fiscal

shocks account for up to 8% of output variance at longer horizons
when UD is low, but substantially less when UD is high. Simi-
lar but weaker patterns are observed for employment protection.
In contrast, the BRR does not reduce the contribution of fiscal
shocks to output variability. Consistent with the impulse response
analysis, differences across institutional regimes are small for
employment and real wages.

Our results are consistent with existing estimates of fiscal multi-
pliers (Ramey 2019; Ilzetzki et al. 2013) and confirm that employ-
ment responds less strongly than output to fiscal shocks (Mona-
celli et al. 2010). Our main contribution is to show that fiscal
multipliers depend systematically on LMIs. Additional results
and robustness checks are reported in Supporting Information
Appendix E. These include results based on controlling for fis-
cal foresight, the use of alternative labor market indicators, and
an assessment of cross-country heterogeneity.

4.5 | The Effect on Macroeconomic Volatility

While stricter LMIs may reduce the effectiveness of discretionary
fiscal policy, they may also dampen macroeconomic volatility.
The LMIs we consider capture structural features of the labor
market and can, to some extent, act as automatic stabilizers.
This is particularly evident for the BRR: more generous unem-
ployment insurance smooths household income and provides
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holding the remaining LMIs fixed at their median values. The institutions are union density (UD, #), the unemployment benefit replacement rate (BRR,

@), and employment protection legislation (EPL, ¢).

insurance against unemployment risk. Employment protection
and unionization can also affect cyclical adjustment by alter-
ing job separation, hiring, and wage dynamics. This raises the
question of whether LMIs and discretionary fiscal policy act as
substitutes in stabilizing macroeconomic outcomes.

To address this question, we use the IPVAR to quantify changes
in unconditional macroeconomic volatility as a function of LMIs.
Specifically, we compute the unconditional covariance matrix of
the endogenous variables implied by the estimated IPVAR, con-
ditional on different levels of our institutional variables.'®

Let Q(8,) denote the unconditional covariance matrix of the
IPVAR state vector in companion form. Using standard results
for stable VARs (see, e.g., Hamilton (1994)), the unconditional
covariance satisfies

vec(Q(3) = (I - F8) ® F(9))) ' vec(Q(9)),  (33)

where I is the identity matrix of dimension K? = (np)?, F(9,)
is the K x K companion matrix implied by the VAR coeffi-
cient matrices, and Q(9,) is the K X K covariance matrix of the
VAR innovations in companion form. We do not impose a pool-
ing prior on the country-specific covariance matrices. For the
variance calculations, we therefore work with a common-mean
covariance matrix obtained by averaging the country-specific
estimates, £(9) = N *1251 1 Z;(9,). Equation (33) makes explicit
that unconditional volatilities depend on institutional character-
istics through both the propagation matrix F(#,) and the innova-
tion covariance Q(¥,).

Figure 5 summarizes the implied volatilities by comparing low
(10th percentile) and high (90th percentile) values of each LMI.
Two patterns stand out. First, higher UD and stronger employ-
ment protection tend to reduce output volatility, although the
effect is more pronounced for employment protection. Second,
a higher BRR is associated with higher output volatility and also
increases the volatility of the employment rate. Real wage volatil-
ity exhibits comparatively small differences across institutional

regimes. These results refer to unconditional volatilities and are
consistent with the general message in Zanetti (2011). At the
same time, the effect of LMIs on volatility depends on the source
of shocks, as discussed in Supporting Information Appendix A.4.

4.6 | How Do LMIs Affect Macroeconomic
Volatility?

We next investigate through which channels LMIs affect (uncon-
ditional) macroeconomic volatility. Equation (33) shows that
institutional variables can influence volatility (i) by changing
the propagation of shocks through the VAR dynamics, or (ii) by
changing the size and covariance structure of reduced-form inno-
vations. We refer to these components as the shock transmission
effect (STE) and the shock size effect (SSE), respectively.

Let w,,(9,) denote the kth diagonal element of Q(¥,), that is, the
unconditional variance of the kth variable. Define
F®)=(I-F¥)® F(&,))_l, 0(9,) = vec(Q(#)). (34)

Using vec(Q(8,)) = F(9,)Q(3,), the partial effect of an institu-
tional variable 9, on w,, can be written as

9, (9,) of ) . 0d,8)
DOuT) _ N g (9)— T L F o9 35
29, zj: 3’( 2 a9, J+{’”( 2 00, | (35)
S?[‘,E S‘S’E

where £, ;(9,) denotes element (k, j) of F(&,) and §;(9,) denotes
element j of Q(¥,). This decomposition separates changes in
volatility due to propagation (STE) from changes due to shock
variances and covariances (SSE).

Figure 6 reports the change in volatility when moving from low
to high values of each institutional variable and decomposes this
change into STE and SSE. For UD, the STE tends to increase

10
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represent the shock size effect (SSE), as defined in Equation (35). The institutions are union density (UD, 7), the unemployment benefit replacement
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volatility, whereas the SSE tends to reduce it. These effects par-
tially offset each other, implying a small net effect on uncondi-
tional volatility, particularly for real wages. For the BRR, both STE
and SSE increase volatility, most clearly for output and, to a lesser
extent, employment. For employment protection, the reduction
in output volatility is primarily driven by the STE, while the SSE
contribution is close to zero; effects on employment and wages
are comparatively small.

Overall, both channels matter for how institutions shape volatil-
ity. The decomposition also shows that STE and SSE can operate
in opposite directions, which helps explain why net effects are
sometimes small despite sizable underlying components.'’

4.7 | Accounting for the Evidence

We next explore which structural features of the theoretical
model account for the empirical differences across institutional
regimes. To this end, we estimate a subset of structural parame-
ters by matching IRFs from the DSGE model to those estimated
from the IPVAR.

Let IRF denote the empirical IRFs obtained from the IPVAR
(for the common-mean dynamics).?’ Let IRF(@) denote the
model-implied IRFs from the DSGE model. We fix all structural
parameters at their baseline calibration (Supporting Information
Table A1), except for the persistence of the government spending
shock (o,), price stickiness (&), the degree of inflation indexation
(7,), the matching elasticity with respect to unemployment (y),
and the first two moments of the idiosyncratic productivity dis-
tribution (p,, o,). Idiosyncratic productivity is i.i.d. log-normally
distributed with c.d.f. F(-). We estimate the moments of In(d),
that is, u, = E[In(a@)] and o, = y/Var[ln(a)]. These parameters
are collected in 0 and are selected because they play a central role
in shaping fiscal multipliers and labor market adjustment (Gali
et al. 2007; Dupaigne and Feve 2016).

We match the first 25 periods of the responses of government
spending (g,), output (,), employment (73,), and real wages (0,).
The parameter vector is obtained by minimizing the distance
between empirical and theoretical IRFs

= arg mé)in”ﬁ@ - IRF(@)H. (36)

We restrict attention to parameter values that imply equilib-
rium determinacy. We perform this exercise separately for each
institutional dimension and for low and high values of the
corresponding LMIs (10th and 90th percentiles), holding the
remaining LMIs fixed at their median values.

The resulting estimates are reported in Table 1. The persistence
of the government spending shock (o, ) is moderate and varies
little across institutional regimes, and we find similarly limited
variation in the dispersion of idiosyncratic productivity (c,).
In contrast, several parameters show economically meaningful
changes across regimes. For UD, the estimates point to substan-
tial changes in the matching elasticity y and the mean of the
idiosyncratic productivity distribution u,, both of which shape
job creation and separation dynamics. For the BRR, the matching
results primarily indicate stronger nominal rigidities, reflected
in changes in price stickiness and inflation indexation. Finally,
employment protection mainly affects the mean of idiosyncratic
job destruction, consistent with the interpretation that stricter
EPL lowers the propensity for separations. These structural dif-
ferences help rationalize the cross-regime variation in empirical
fiscal responses.

5 | Concluding Remarks

This paper studies how LMIs shape the transmission of fiscal
spending shocks and macroeconomic volatility. We combine a
structural New Keynesian model with search and matching fric-
tions and an IPVAR model estimated for 16 OECD economies.
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TABLE1 | Estimated model parameters.

UD (1) BRR (¢) EPL (¢)
Low (1 = 0.1) High (7 = 0.7) Low (¢ = 0.3) High (¢ = 0.6) Low (¢ = 0.1) High (¢ = 0.6)
0y 0.42 0.45 0.41 0.44 0.41 0.43
é 0.56 0.58 0.56 0.91 0.56 0.55
Yp 0.02 0.03 0.00 0.52 0.04 0.03
y 0.56 0.88 0.58 0.69 0.71 0.76
Hy -0.97 0.66 1.78 1.83 1.30 —1.48
o, 2.88 3.03 2.32 3.08 2.39 2.99

a

Note: Structural parameters: Q, is the autoregressive coefficient of the AR(1)-government consumption spending shock, ¢ captures the degree of price stickiness, y, denotes
the share of inflation indexed prices, y, and o, are the first and second moments of the distribution of the idiosyncratic job productivity (&,). The values in parentheses in
the rows for the Low and High LMISs represent the specific LMI values used in the matching process. All other parameters are fixed at their baseline calibration.

This integrated theoretical and empirical framework allows us to
quantify how institutional differences affect fiscal multipliers and
the volatility of macroeconomic outcomes.

Our first main finding is that LMIs significantly affect the trans-
mission of fiscal policy shocks. Higher UD and stronger employ-
ment protection reduce the output and employment responses to
government spending shocks, thereby attenuating fiscal multipli-
ers. The BRR exhibits weaker and less precisely estimated effects
on multipliers. These empirical patterns closely align with the
predictions of the theoretical model and can be traced to institu-
tional effects on wage bargaining, job separation, and matching
dynamics.

Our second main finding is that LMIs also shape macroeconomic
volatility. Higher UD and stronger employment protection are
associated with lower output volatility, while the BRR is associ-
ated with higher volatility in output and employment. Using a
decomposition of unconditional variances, we show that these
effects arise through both changes in shock transmission and
changes in the size and covariance structure of reduced-form
innovations.

Taken together, these results highlight a systematic relationship
between LMIs, fiscal transmission, and macroeconomic stabil-
ity. Labor market rigidities weaken the short-run effectiveness of
discretionary fiscal policy but can also reduce output volatility.
This implies that structural labor market characteristics influ-
ence both the need for and the effectiveness of countercyclical
fiscal policy.

More broadly, our findings underscore the importance of
accounting for institutional heterogeneity when evaluating fis-
cal policy effectiveness across countries. Differences in LMIs help
explain cross-country variation in fiscal multipliers and macroe-
conomic volatility, and therefore constitute a key structural deter-
minant of fiscal transmission.
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Endnotes

1Labor market outcomes are often a primary target of macroeconomic
stabilization policies. In the wake of the financial crisis of 2007-2009,
the American Recovery and Reinvestment Act (ARRA) explicitly
aimed to raise employment (Romer 2009). During the COVID-19 pan-
demic, the coronavirus aid, relief, and economic security (CARES)
act expanded unemployment insurance to support displaced workers
(Ganong et al. 2020; Ganong et al. 2024). In Europe, the Next Gener-
ation EU program allowed member states greater fiscal flexibility and
supported national relief measures.

2Ghassibe and Zanetti (2022) study goods market frictions and show that
tighter product markets are associated with smaller fiscal responses.

30ur sample consists of 16 countries: Australia, Austria, Belgium,
Canada, Denmark, Finland, France, Germany, Great Britain, Italy,
Japan, the Netherlands, Portugal, Spain, Sweden, and the United States.
Further details on the data sources are provided in Supporting Informa-
tion Appendix D.

4Other structural labor market characteristics may also affect the trans-
mission of fiscal shocks. Examples include openness to foreign labor
(see, for instance Amuedo-Dorantes and Rica 2013; Godey 2017; Schi-
man 2021), long-run trends in labor productivity (see, for instance Poli-
cardo et al. 2019; Li et al. 2021), and the demographic structure of the
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workforce (see, for instance Docquier et al. 2019). We limit our analysis
to the dimensions listed above due to data availability and their suitabil-
ity for the theoretical framework.

S Additional evidence on the time variation of these LMIs is presented in
Supporting Information Figure D1.

®An alternative indicator of wage bargaining power is collective bargain-
ing coverage. This measure is considerably more persistent than UD and
does not necessarily reflect changes in effective bargaining power at the
firm or worker level.

"The EPL index is qualitative in nature. Quantitative cross-country data
on firing costs are not readily available, and monetary measures alone
would omit non-pecuniary elements of employment protection, such as
administrative and judicial procedures.

8Supporting Information Appendix B considers the case where firing
costs accrue to the government.

°Details for the condition determining @, are given in the Supporting
Information Appendix; the resulting expression implies Equation (9).

1 Albertini and Poirier (2015) emphasize that these effects may dif-
fer at the zero lower bound, where higher unemployment benefits
can stimulate activity by lowering real interest rates through inflation
expectations.

"Supporting Information Appendix A.3 evaluates these mechanisms
under alternative calibrations, and Supporting Information Appendix
B considers several model extensions, including the absence of price
indexation, real wage rigidities, limited asset market participation, fir-
ing costs accruing to the government, productivity-enhancing gov-
ernment spending, and complementarity between consumption and
leisure. With the exception of the fiscal treatment of firing costs,
these extensions do not alter the qualitative effects of LMIs on fiscal
multipliers.

12The sample includes Australia, Austria, Belgium, Canada, Denmark,
Finland, France, Germany, Great Britain, Italy, Japan, the Netherlands,
Portugal, Spain, Sweden, and the United States.

13Following Briickner and Pappa (2012), all variables are expressed in
per capita terms. As a robustness check, we also apply the transforma-
tion proposed by Gordon and Krenn (2010) and divide each variable by
its trend estimated using the filter of Hamilton (2018). Consistent with
Ramey (2016), this transformation produces impulse responses similar
to those obtained using log-level specifications. Results are reported in
Supporting Information Appendix E.2.

14Supporting Information Appendix E.2 shows that the results are robust
to alternative lag lengths, including two and four lags.

15Alternative approaches can be summarized in three distinct groups:
(i) event-study approaches based on defense spending changes (Ramey
and Shapiro 1998; Ramey 2011), (ii) sign-restrictions (Mountford and
Uhlig 2009), or (iii) narrative approaches (Romer and Romer 2010; Gua-
jardo et al. 2014). These approaches are not feasible because they rely on
additional data that are not available (e.g., detailed institutional infor-
mation on fiscal spending plans) or are not practical for a large panel
of countries. An interesting alternative is provided by the approach in
Miyamoto et al. (2019), which uses military spending data in a large
panel of countries but only on a yearly frequency.

16We follow the suggestions in Born et al. (2013), Born et al. (2020), or Ilori
et al. (2022) and use two different sets of government spending fore-
casts. To control for fiscal foresight, we rely on data from professional
forecasters at Oxford Economics and the OECD. We restrict our sample
to the G7 countries in the cross-section, starting only in the mid 1980s
(OECD) or late 1990s (Oxford Economics). See Supporting Information
Appendix E.3 for further details.

7Supporting Information Appendix E.1 reports impulse responses eval-
uated at different points in the institutional distribution and examines
the posterior distribution of their differences.

8For an analogous analysis in the theoretical model; see Supporting
Information Appendix A.4. In the DSGE model, we consider volatilities
conditional on specific shocks (government spending and technology
shocks), whereas the IPVAR-based volatilities are unconditional.

YThese results are robust to replacing the employment rate with the
unemployment rate; see Supporting Information Appendix E.4.

Throughout, we focus on impulse responses of the common mean
in the hierarchical IPVAR, which pools information across countries
while allowing for idiosyncratic deviations. The corresponding IRFs are
reported in Supporting Information Appendix E.1.
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