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1. Introduction

This paper provides new evidence on the cyclical stance of fis-
cal policy in European Union (EU) countries, over the period
1998 through 2008. In particular, it explores whether EU govern-
ments have adopted countercyclical revenue-based fiscal policies that
helped to smooth the business cycle, or whether they have acted in
a procyclical way, for instance, by raising taxes during slowdowns
while implementing expansionary policies in booming times, thereby
exacerbating swings of the cycle.

The paper focuses on legislated changes in taxes and social secu-
rity contributions, as defined by the European System of Central
Banks (ESCB) disaggregated approach (see Kremer et. al 2006).
In fact, as stressed in this framework, changes in laws that have a
budgetary impact should reflect the discretionary component of fis-
cal policy more effectively than commonly used cyclically adjusted
fiscal indicators. The latter might be affected by a number of limi-
tations, mostly related to the filtering techniques applied to net out
the automatic impact of the cycle from headline fiscal figures (see,
e.g., Canova 1998; Jaeger and Schuknecht 2004; Darby and Melitz
2008; Larch and Turrini 2009).

Measures of legislated changes in taxes and social security contri-
butions used in this paper are based on information collected within
the ESCB. In detail, a database consisting of legislative changes
affecting government revenues is based on estimates by the national
central banks (NCBs) of the twenty-seven European Union countries
compiled at a biannual frequency. This database comprises qualita-
tive information on fiscal measures judged to have an impact of a
relevant magnitude on government finances, including the estimated
duration of these measures. The database also reports quantitative
information, which relates to the budgetary impact of measures. In
most cases this is based on official government estimates (if exist-
ing), but ESCB fiscal experts’ judgment may deviate from official
estimates in some cases, e.g., if there is reason to believe that the
official estimates are overly optimistic or pessimistic.1

While information concerning the estimated impact of legislative
changes is typically provided in budget documents, long time-series

1In section 3, some specific examples of changes in legislation, and of cases in
which the NCBs’ assessment deviates from the official one, are provided.



Vol. 8 No. 2 Discretionary Fiscal Policies over the Cycle 45

and harmonized cross-country data are generally not available from
other sources. The European Commission, in its yearly publication
Public Finances in EMU, reports estimates on discretionary legis-
lated measures for EU-27 countries.2 However, this has only been
done since 2004, and quantitative impacts are only reported for the
most important measures. Moreover, there is generally no distinc-
tion between the (permanent vs. temporary) nature of measures.
These features clearly limit the scope for using the information pro-
vided in the Commission’s reports for a panel regression analysis, as
proposed in this paper. At the same time, we have carried out an
analysis which confirms that ESCB data and the information pro-
vided by the Commission in its reports—when overlapping in terms
of country and time coverage—are highly correlated.3 A data set
of legislative changes has been also collected by Romer and Romer
(2009a, 2009b, 2010), but only for the United States.4

In sum, for what concerns changes in legislation on the revenue
side, the ESCB data set is—to our knowledge—unique in its kind
for EU countries, given its (relatively) large country and time cov-
erage and the amount of descriptive information provided. At the
same time, like for example for the measurement of the output gap,
the actual impact of legislative changes is unobservable and any
estimates thereof are subject to a certain degree of uncertainty.

The ESCB data set of legislated changes is used to estimate the
cyclical sensitivity of revenue-based discretionary fiscal measures,
based on the estimation of fiscal policy rules linking these measures
of legislated changes to the output gap and other control variables.

2This report has been published since 2000. However, estimates for discre-
tionary measures are available only as of the 2004 edition. Past editions of
Public Finances in EMU are available at http://ec.europa.eu/economy finance/
publications/european economy/public finances emu en.htm.

3This is also explained by the fact that both approaches are primarily based
on the same underlying source, i.e., official budget documents.

4The authors use a “narrative record” of presidential speeches, executive-
branch documents, Congressional reports, and budget laws to identify the size,
timing, and principal motivation for all major post-war tax policy actions. Based
on this data, the authors uncover that tax increases have strong contractionary
effects on output in the United States. The data reported in tables from the
ESCB disaggregated approach also provide a description of the size, timing, and
nature of legislated revenue changes that took place in EU countries. However,
at the current juncture, these data do not allow to identify also the motivation
behind each policy decision (e.g., cyclical stabilization, deficit control, or other
“exogenous” reasons) as in the data set of Romer and Romer.
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In particular, the cyclical reaction of discretionary changes in over-
all taxes and social security contributions is analyzed, together with
the cyclical behavior of four subcategories of government revenues:
direct taxes paid by households, direct taxes paid by enterprises,
indirect taxes, and social security contributions. Finally, results from
these baseline regressions are compared with what is obtained using
fiscal indicators that are cyclically adjusted according to the ESCB
disaggregated approach.

Based on this analysis, it emerges that, in line with existing stud-
ies, changes in cyclically adjusted taxes and social security contri-
butions seem to be disconnected from the economic cycle in EU
countries over the last ten years. However, when legislated measures
are used instead of cyclically adjusted indicators, it is found that,
overall, revenue changes have responded in a strongly procyclical way
to the business cycle. In particular, this result appears to be the out-
come of a significant procyclical reaction of direct taxes payable by
households and of social security contributions. More specifically,
there is evidence that direct taxes paid by households have been sig-
nificantly reduced during economic expansions. As for indirect taxes,
while estimates based on cyclically adjusted indicators suggest pro-
cyclicality, changes in indirect tax legislation seem to be acyclical.
In addition, indirect taxes are the only revenue subcomponent that
appears to have been used to stabilize the government debt-to-GDP
ratio.

The rest of this paper is organized as follows. In section 2, a
review of the empirical literature that explores the cyclical sensi-
tivity of discretionary fiscal policies, based on cyclically adjusted
indicators, is provided. Section 3 describes how the data set used in
this analysis is constructed using information provided by NCBs. In
section 4, the fiscal policy reaction functions used in the analysis are
described. In section 5, the main results from the analysis are shown
and discussed. Section 6 is devoted to a series of robustness checks,
and section 7 concludes.

2. Review of the Literature Based on Cyclically
Adjusted Indicators

The bulk of the macroeconomic literature typically employs “cycli-
cally adjusted” indicators as a proxy for the discretionary component
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of fiscal policy. Based on cyclically adjusted indicators regularly pub-
lished by the main international institutions, a number of policy and
academic papers have investigated issues related to discretionary fis-
cal policies (see, for example, Alesina and Perotti 1995; Giavazzi and
Pagano 1996).

In particular, as regards the issue of the policy responsiveness
to economic fluctuations—which is often referred to as “cyclical
sensitivity”—the standard approach in the fiscal policy literature
is to estimate fiscal policy rules linking (levels or changes of) cycli-
cally adjusted fiscal variables, as measures of the discretionary com-
ponent of fiscal policy, to business-cycle indicators (generally, the
output gap) and other explanatory variables, such as, in particular,
the public debt (see, e.g., Taylor 2000; Auerbach 2002).5

While the empirical evidence from this literature is quite mixed, a
relatively large consensus has emerged on the fact that discretionary
fiscal policies seem to be substantially acyclical in EU countries,
especially as far as government revenues are concerned. In particu-
lar, Gaĺı and Perotti (2003) estimate fiscal policy rules for a panel of
euro-area countries and find that cyclically adjusted budget balances
have not reacted to the business cycle in the period that followed the
entry into force of the Maastricht Treaty in 1992. When they focus on
the breakdown between (cyclically adjusted) spending and revenue,
they show that both these components seem to have been acycli-
cal over the period considered. Similar results are found by Turrini
(2008), who, however, highlights that the substantial neutrality of
the cyclically adjusted budget balance over the cycle is likely to stem

5Within this literature, most papers employ “ex post” data—i.e., observa-
tions in a revised form taken from the latest available vintage—to study “actual”
or “realized” policies. Recently, a new strand of literature focuses on fiscal pol-
icy plans, or “intentions,” rather than actual policies. In particular, Cimadomo
(2011) proposes to estimate fiscal policy rules based on an information set which
closely mimics the one available to fiscal policymakers at the time of budgeting.
Budget plans reported at the time of budgetary decisions, and other real-time
macro indicators, are used in this framework. It is found that ex ante fiscal
plans are countercyclical, especially in expansions, whereas ex post data point to
acyclicality (for related studies, see Giuliodori and Beetsma 2008; Beetsma and
Giuliodori 2010). At the same time, other papers focus on actual policies and
incorporate revised information as regards fiscal indicators and real-time data
for the output gap and other explanatory variables (see Forni and Momigliano
2005; Golinelli and Momigliano 2006).
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from the combined effect of a significant countercyclical response
of revenue compensated by a procyclical reaction of expenditure.
More recently, Fatás and Mihov (2009) have shown that cyclically
adjusted spending has become more procyclical in euro-area coun-
tries, after the adoption of the single currency, whereas cyclically
adjusted taxes have become more countercyclical. Many other stud-
ies employing cyclically adjusted budget balances, and revised data,
tend to confirm that discretionary fiscal policies are acyclical in EU
and euro-area countries (see, e.g., Ballabriga and Martinez-Mongay
2002; OECD 2003; European Commission 2006; Wyplosz 2006).

While structural indicators represent a useful benchmark to eval-
uate the fiscal policy stance, especially in the absence of more
detailed information on changes in legislation passed by parliaments,
they are clearly subject to a number of limitations.6 These lat-
ter are notably related to the substantial uncertainty inherent in
the cyclical-adjustment procedure. In particular, there is a certain
degree of arbitrariness in the selection of the statistical smoothing
technique used to extract the cyclical component from the unad-
justed level of the budget and budgetary categories. In addition,
while standard methods imply that elasticities of budgetary com-
ponents with respect to output are treated as constant, empirical
evidence suggests that they can vary over time and that they might
be characterized by high volatility (see Eschenbach and Schuknecht
2004; Jaeger and Schuknecht 2004). Moreover, additional difficulties
may stem from the (unconsensual) definition of temporary measures,
as long as structural indicators are considered. Finally, it cannot
be excluded that not only do unemployment benefits react to the
cycle (as generally assumed), but other categories of social spending
(such as, for example, age- and health-related expenditure as well as
incapacity and sick benefits) also move in response to cyclical fluc-
tuations (on this point, see in particular Darby and Melitz 2008).
Therefore, as discussed by some authors (see, for example, Chalk
2002; Larch and Salto 2005), commonly used cyclically adjusted
fiscal indicators may provide inaccurate measures of discretionary
policies, and empirical results based on these indicators should be
interpreted cautiously. Against this background, as also suggested

6See in particular Larch and Turrini (2009) for an extensive account of down-
sides of cyclically adjusted indicators.
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by Kremer et. al (2006), data on legislated policy changes should
reflect better the discretionary stance of fiscal policy.

3. A Data Set for Discretionary Fiscal Policies
in the EU

The starting point of this study is the identification of legislated
revenue changes as measures of the discretionary component of
fiscal policy. To that aim, data from the ESCB’s disaggregated
approach are used. Data include discretionary measures that have
been approved by the respective national parliament and that are
assessed to have a sizable impact on government finances. Both
qualitative information (i.e., the description of each measure) and
quantitative information (i.e., the estimated budgetary impact and
its duration) is provided. While the data regularly collected within
the ESCB is confidential, in Kremer et al. (2006) the disaggre-
gated approach is documented and explained, and information on
the impact of measures over the period 1998–2004 for some coun-
tries is reported. Here, two examples from that earlier paper are
briefly discussed as illustrative cases. The first is a major tax reform
implemented in the Netherlands in 2001.7 That tax reform (named
“Wet inkomstenbelasting 2001”8) implied a shift from direct to indi-
rect tax revenues and, according to ESCB calculations, had a sig-
nificant negative impact on government revenues. Revenues from
social contributions and direct taxes were estimated to be reduced
by about 2.4 percent of GDP in the year of the reform. At the same
time, the VAT rate was increased from 17.5 percent to 19 percent,
and energy taxes were also increased. This elicited additional rev-
enues from indirect taxation amounting to around 0.6 percent of
GDP. Thus, overall, the impact on tax revenues of these changes
was assessed as amounting to 1.8 percent of GDP in 2001.

In most cases the ESCB data concerning legislative changes is
based on official government estimates provided during the legisla-
tive process. However, ESCB fiscal experts’ judgment may deviate

7See Kremer et al. (2006, p. 34).
8The reform was approved by the Dutch parliament on May 22, 2000 through

the State law number BWBR0011353, which came into force on January 1, 2001.
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from official estimates in some cases (e.g., if there is reason to believe
that the official estimate is overly optimistic or pessimistic). For
example, again citing Kremer et al. (2006), revenue developments in
Italy in the years 1998–2004 were influenced by the 1998 tax reform
which, inter alia, introduced a new regional tax on productive activi-
ties (the “IRAP” tax). While according to official estimates released
when the reform was introduced, the IRAP tax was expected to have
a neutral effect on total revenue, ESCB fiscal experts assessed that
the reform induced a negative budgetary impact close to 0.5 percent
of GDP, cumulatively over the considered period. Overall, the tax
reform was assessed as having implied reductions in social security
contributions (estimated at 2.1 percent of GDP) and direct taxes
payable by corporations (0.9 percent of GDP), only partly offset by
the increase in indirect taxes (2.5 percent of GDP), where the new
tax was classified.9

All in all, information on legislated changes has been com-
bined to compile two complementary data sets. The first one, based
on the so-called disaggregated approach (DA) tables, as described
below, incorporates data on legislated revenue changes and cycli-
cally adjusted indicators for nineteen EU countries. The second—
compiled on the basis of DA tables and on further complementary
information from NCBs—comprises only legislated revenue changes,
but for the larger set of twenty-seven EU countries.10

Two facts should be stressed. First, while structural indicators
for government expenditure are also reported in DA tables, estimates

9See Kremer et al. (2006, pp. 29–31). See also this paper for other examples
of changes in legislation.

10While cyclically adjusted indicators are produced by different international
institutions, only the European Commission produces comparable data on the
budgetary impact of the main changes in legislation, for each of the EU-27 coun-
tries. These data are reported in the yearly publication Public Finances in EMU.
However, the coverage of the Commission’s data set is significantly smaller than
that of the ESCB’s data set, given that discretionary measures started to be
reported only as of 2004 and that for some measures the budgetary impact is not
reported. Nevertheless, we have manually collected the Commission’s data from
past editions of Public Finances in EMU, from 2004 to 2008. Data had to be
collected from PDF files for each country, as they are not included in any Com-
mission’s electronic database. The estimated correlation coefficient between the
Commission’s and the ESCB’s data on legislative changes is high (0.87) and sta-
tistically significant, indicating that the two institutions tend to adopt a broadly
similar assessment regarding the budgetary impact of revenue measures.
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for the budgetary impact of legislative measures on the spending side
are not assessed. This reflects the very different nature of most gov-
ernment spending to most revenues. In fact, a benchmark path that
would be followed by revenue items in the absence of discretionary
measures can be identified in a (relatively) easy way, on the basis of
growth assumptions on the relevant tax bases. By contrast, there is
no predetermined path for most (especially non-social) government
spending, which instead has to be set annually in the budget. In
addition, discretionary spending actions taken at the administrative
level are often even more important than parliamentary decisions,
and keeping track of all of them is virtually impossible (see also
Kremer et al. 2006).

Second, this paper focuses on permanent (legislated) discre-
tionary measures on the revenue side of the government budget.
An analysis of temporary measures would also be interesting, given
that these measures are often used for countercyclical actions. Unfor-
tunately, however, the ESCB data concerning temporary measures
is (partly) aggregated to the level of total revenues, rather than
being reported for individual tax categories) (see also table 12 in
the appendix for an example of a DA table for Italy, as reported in
Kremer et al. 2006). This clearly limits the scope for such type of
analysis.

In the following, an overview of the information provided in DA
tables, and the construction of the data set, is described in more
detail.

3.1 The “Disaggregated Approach” Tables

DA tables are compiled in a standardized form according to the
ESCB disaggregated approach.11 These tables report changes in
cyclically adjusted total expenditure and revenue, along with the
breakdown of the latter into its four main categories (see table 12 in
the appendix). In particular, structural ratios are computed for (i)
direct taxes payable by corporations (ΔRdte); (ii) direct taxes payable
by households (ΔRdth); (iii) indirect taxes (ΔRitx ); and (iv) social
contributions (ΔRsct). The sum of these four categories is defined as

11See Kremer et al. (2006) for a detailed description of this methodology.
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overall taxes and social contributions, simply labeled overall revenue
(ΔRtxs) in this paper.12

As regards the cyclical-adjustment procedure, the approach
developed by Bouthevillain et al. (2001) is followed. In particular,
cyclically adjusted revenue and expenditure categories are adjusted
individually by applying specific elasticities to the deviation of their
respective macroeconomic bases from an estimated trend. Specif-
ically, for each budgetary category considered, labeled as j, the
structural level Xj is computed as

Xj = xj
u − xj

c − xj
T , (1)

where xj
u is the unadjusted level of the budget item j, xj

c is its cycli-
cal component, and xj

T is the temporary measures.13 In this context,
all variables are expressed as ratios of nominal trend GDP, as esti-
mated through the Hodrick-Prescott methodology. DA tables span a
period typically ranging from t−8 until t+2. For example, the spring
2008 vintage includes data from 2000 through 2010.

Importantly, DA tables also incorporate data on legislated
changes, defined as Δ�j hereafter, for each budgetary category j.14

The impact of legislated changes in DA tables is expressed as a ratio
of trend GDP. To be noted, in this context the difference between
changes in cyclically adjusted indicators and legislated changes for

12Overall taxes and social contributions might differ from total revenue, as the
former do not include non-tax-related revenue—as, for example, revenue from
EU funds.

13Standard approaches for cyclical adjustment typically assume that the rele-
vant tax base is proxied by the output gap. By contrast, the cyclical-adjustment
approach developed by Bouthevillain et al. (2001) allows to take into account
“composition effects” arising from unbalanced growth. This implies that vari-
ous macroeconomic bases for government revenue and expenditure might vary
in different phases of the cycle or exhibit fluctuations of different magnitude. At
the same time, this approach is subject to limitations similar to the alternative
methods. In particular, tax bases are defined as deviations from trends, which
are estimated based on statistical filtering tecniques (Hodrick-Prescott filter). In
addition, elasticities of budgetary categories to the tax bases are assumed to be
constant over time (see also Larch and Turrini 2009).

14The “first-difference” notation Δ�j to indicate the fiscal impact of legislated
changes is a simple convention, as in reality “levels” of legislation (and their
implied budgetary effects) are unobserved. On the other hand, the budgetary
impact of a change in legislation can be estimated.
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each revenue category j is accounted for by three separate factors:
(i) fiscal drag (fdj), (ii) decoupling of the tax base from GDP (dej),
and (iii) a residual component (rej).15

3.2 Data Availability and Data Construction

Two complementary data sets have been constructed, based on DA
tables and on other information from NCBs:

(i) The first data set incorporates an unbalanced panel for nine-
teen EU countries, over the period 1998–2008, including
changes in both structural indicators (ΔRj) and legislated
measures (Δ�j). Sources of this data set are only DA tables.

(ii) The second data set comprises an (unbalanced) panel cov-
ering twenty-seven EU countries, where only data on legis-
lated measures are incorporated. This data set is constructed
based on DA tables and other complementary information
from NCBs.

The analysis is based on the spring 2008 vintage of DA tables, but
information from earlier vintages has also been used, in case of miss-
ing values. Table 13 in the appendix reports the time and coun-
try coverage of these two data sets. To be noted, the first data set
does not include eight EU countries (Bulgaria, Denmark, Estonia,
Hungary, Romania, Slovakia, Sweden, and the United Kingdom)

15These three factors, which account for changes in structural revenue ratios
(ΔR) beyond the ones explained by legislation changes, are defined as follows: (i)
The fiscal drag refers to the increase in average tax rates in a progressive income
tax scheme that stems from an increase in nominal income, due to inflation or
real growth. As such, the fiscal drag may affect structural revenues, even in the
absence of legislation changes. (ii) The so-called decoupling of the tax base from
GDP refers to the possibility that (structural) revenue ratios to nominal (trend)
GDP might change even when the elasticity with respect to the macroeconomic
base amounts to unity, and even when legislation is unmodified. This may occur
when the (trend) growth rate of the tax base deviates from the (trend) growth rate
of nominal GDP. (iii) Changes in the structural revenue ratios not explained by
the two factors decribed above, and by legislation changes, are denoted as resid-
uals. A more thorough description of these components and details concerning
their computation can be found in Kremer et al. (2006).



54 International Journal of Central Banking June 2012

Table 1. Correlation Matrix of Overall Taxes and Social
Contributions, and Four Subcomponents Computed
According to the ESCB’s Disaggregated Approach

ΔRtxs fd txs detxs Δ�txs rstxs

ΔRtxs 1.00
fd txs −0.10 1.00
detxs 0.12 0.26 1.00
Δ�txs 0.37 −0.23 −0.32 1.00
rstxs 0.75 −0.19 −0.06 −0.05 1.00

Notes: Variables refer to overall taxes and social security contributions, net of tem-
porary measures (txs). ΔR are changes in cyclically adjusted values, net of temporary
measures. These changes are explained by four components, namely fd : fiscal drag,
de: decoupling of the tax base from GDP, legislated changes, and rs: residual com-
ponent. Values reported are the simple averages of single countries’ correlations, for
the panel EU-19 over the period 1998–2008.

based on the fact that only legislated changes, but not cyclically
adjusted revenue indicators, are available for these countries.

The sample used in the empirical analysis ends in 2008, given that
in projection years actual output tends to converge to the potential
one for the majority of countries considered (as it typically occurs
at the end of the forecast horizon of projection exercises). Therefore,
an analysis which focuses on the cyclical stance of fiscal policy for
these projection years would not make much sense, given that the
output gap tends to shrink over these years.

From a preliminary descriptive analysis of data on legislated
changes collected as documented above, some interesting evidence
emerges. In particular, focusing on observations averaged over all
countries considered, table 1 presents the correlation matrix of
cyclically adjusted changes of total taxes and social contributions
(ΔRtxs) and its driving factors as defined by the disaggregated
approach. We note that unsystematic events, as captured by the
residual component rstxs, seem to have been important in explaining
structural developments of taxes and social contributions. Looking
at the impact of the other three factors, it turns out that legis-
lated changes display a positive and relatively high correlation with
changes in structural revenues, although such correlation is lower
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than the one between residuals and structural revenues.16 Focusing
on each revenue category j (see table 2), it emerges that the corre-
lation of legislated changes with structural indicators is higher for
social security contributions (0.72), followed by direct taxes paid by
households (0.48), indirect taxes (0.41), and direct taxes paid by
enterprises (0.33). Except for social security contributions, most of
the variation in structural indicators is explained by the residual
component.17

Table 3 reports the variance-covariance matrix of legislated
changes across each revenue category j. As shown, legislated changes
display low cross-covariances, suggesting that revenue decisions seem
to have been made independently from each other. The variance-
covariance matrix also allows to derive the variance decomposition
of overall taxes and social contributions. This is equal to the sum
of variances of the four components, plus two times all the cross-
covariances (these are, however, low, and are ignored for simplicity).
It emerges that the bulk of the variability of the total change in legis-
lation is mainly due to changes of direct taxes payable by households,
social security contributions, and indirect taxes, whereas changes in

16A variance-decomposition analysis suggests that legislated measures explain
a rather sizable share of variation in total cyclically adjusted revenues. This is
in particular driven by legislated changes for direct taxes by households and
social security contributions (results are not reported but are available from the
authors).

17There are two main possible causes of residuals. One possible cause is that
the impact of legislative changes is misestimated. In this case, however, we would
expect to observe particularly large residuals in years in which the impact of
tax reforms is particularly large. In general, this is not observed in the data. In
addition, we would have a large and negative correlation between the estimated
impact of legislative changes and residuals. However, table 2 shows that such
correlation is negligible. The other cause—and in our view the main cause—is
that the residual reflects differences between the underlying cyclical-adjustment
model (i.e., tax bases and elasticities), which underpins the estimated impact of
fiscal drag and decoupling, and the true (more complex) tax base. In this case,
we would expect that the role of the residual in explaining structural changes in
tax revenues would be more important for those tax categories for which we are
less able to model the true tax base. This indeed seems to be the case. As can
be seen in table 2, for example, the correlation between residuals and changes in
structural revenues is highest for direct taxes payable by enterprises, the tax base
for which is notoriously difficult to proxy given the complex nature of business
taxation. It is lowest for social contributions, the base for which is much easier to
proxy. For a more in-depth discussion of the “residual,” see Morris et al. (2009).
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Table 2. Correlation Matrices of Each Revenue Category,
and Four Subcomponents Computed According to the

ESCB’s Disaggregated Approach

ΔRdte fddte dedte Δ�dte rsdte

ΔRdte 1.00
fddte 0.13 1.00
dedte 0.07 0.00 1.00
Δ�dte 0.33 0.20 −0.04 1.00
rsdte 0.89 −0.07 −0.03 −0.10 1.00

ΔRdth fddth dedth Δ�dth rsdth

ΔRdth 1.00
fddth −0.14 1.00
dedth 0.10 0.19 1.00
Δ�dth 0.48 −0.28 −0.14 1.00
rsdth 0.72 −0.21 −0.13 −0.14 1.00

ΔRitx fd itx deitx Δ�itx rs itx

ΔRitx 1.00
fd itx 0.00 1.00
deitx 0.17 0.02 1.00
Δ�itx 0.41 0.32 −0.14 1.00
rs itx 0.79 −0.32 −0.01 −0.16 1.00

ΔRsct fd sct desct Δ�sct rssct

ΔRsct 1.00
fd sct 0.08 1.00
desct 0.17 −0.03 1.00
Δ�sct 0.72 0.01 −0.06 1.00
rssct 0.61 −0.11 −0.32 0.10 1.00

Notes: Variables refer to direct taxes payable by enterprises (dte), direct taxes by
households (dth), indirect taxes (itx), and social security contributions (sct). ΔR are
changes in cyclically adjusted values, net of temporary measures. These changes are
explained by four components, namely fd : fiscal drag, de: decoupling of the tax base
from GDP, legislated changes, and rs: residual component. Values reported are the
simple averages of single countries’ correlations, for the panel EU-19 over the period
1998–2008.
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Table 3. Variance-Covariance Matrix of
Legislated Changes

Δ�txs Δ�dth Δ�dte Δ�itx Δ�sct

Δ�txs 0.261
Δ�dth 0.109 0.102
Δ�dte 0.033 0.013 0.034
Δ�itx 0.051 −0.001 −0.021 0.107
Δ�sct 0.067 −0.005 0.007 −0.034 0.099

Notes: Variables refer to legislated changes Δ� in overall taxes and social secu-
rity contributions (txs); direct taxes paid by households (dth); direct taxes paid by
enterprises (dte); indirect taxes (itx); and social security contributions (sct). Sample:
27-EU countries over the period 1998–2008.

direct taxes payable by corporations explain less. This suggests that
the former three policy instruments seem to have been predomi-
nantly used by European fiscal policymakers in setting their revenue
policies.

4. Empirical Strategy

In order to assess the cyclical sensitivity of legislated changes in
the EU during the period 1998–2008, and to compare results from
regressions based on cyclically adjusted indicators as obtained from
the disaggregated approach (for the restricted set of nineteen EU
countries), we run separately the following panel regressions:

ΔRj
i,t = βYi,t + γR̃j

i,t−1 + φBi,t−1 + Z′
i,tδ + αi + εi,t (2)

Δ�j
i,t = βYi,t + γR̃j

i,t−1 + φBi,t−1 + Z′
i,tδ + αi + εi,t (3)

for i = 1, . . . .N and t = 1, . . . .., Ti, where N is the number of coun-
tries included in our sample and Ti is the number of observations
available for each country.

We estimate model (2) and (3) for the aggregate series of overall
taxes and social contributions, and for each individual revenue-side
budgetary category j. As discussed above, both of the discretionary
fiscal policy indicators considered, ΔRj

i,t and Δ�j
i,t, are expressed as

a percentage of nominal trend GDP.
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The explanatory variable R̃j
i,t−1 measures the level of the cycli-

cally adjusted component of each budgetary category j. It is com-
puted as the difference between the unadjusted volume of each bud-
getary item j and its cyclical component divided by the nominal
trend GDP (as estimated by NCBs). To be noted, R̃j

i,t−1 includes
temporary measures, while Rj

i,t−1 does not.18 The regressor R̃j
i,t−1

captures persistence of budgetary policy decisions. In fact, it is rea-
sonable to assume that the initial level of each revenue category
affects the way discretionary policies for that item are set for the
following year. For example, it can be expected that the higher the
initial level of taxation (in structural terms), the higher the size of
the downward adjustment implemented. According to this hypoth-
esis, we expect that the coefficient γ ranges between −1 and 0 (i.e.,
−1 < γ < 0). R̃j

i,t−1 is also used as a proxy to capture persistence in
equation (3) since, clearly, it is not possible to reconstruct levels of
“legislation.”19 In addition, the inclusion of R̃j

i,t−1 in equation (3)
facilitates comparisons with model (2), as the set of control variables
is exactly the same in the two equations.

The economic cycle is represented by the output gap, labeled Yi,t.
This is the key variable used to measure the systematic response of
fiscal discretionary measures to cyclical conditions. Yi,t is computed
by NCBs as the difference between nominal GDP and nominal trend
GDP (estimated through the Hodrick-Prescott filter), over trend
GDP. A positive value of β indicates countercyclicality; i.e., taxes or
social contributions increase during economic booms and decrease
during slowdowns. On the other hand, a negative value of β points to

18In principle, levels of the structural ratio indicators as computed in equation
(1) should be used as regressors. Unfortunately, the lack of information concern-
ing temporary measures adopted by national governments and impacting on each
budgetary item makes it impossible to reconstruct levels of the variable Rj

i,t. For
this reason, the variable ˜Rj

i,t is used as a proxy. This variable is computed without
netting out the temporary measures.

19An experiment based on the inclusion of lagged values of Δ� has also been
carried out. Unfortunately, however, these controls enter insignificantly in the
regression equations. In addition, empirical fiscal policy rules are generally speci-
fied such that the initial state of public finances, as represented by fiscal variables
included on the right-hand side of the regression equation, are expressed in levels
rather than in differences (see, e.g., Gaĺı and Perotti 2003). This is consistent
with the idea that fiscal policymakers are more concerned about levels of deficits,
revenues, and expenditure, rather than their growth rates.
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procyclicality, given that discretionary fiscal policies become looser
during expansions and tighter during downturns.

Following several other papers (see, e.g., Bohn 1998; Ballabriga
and Martinez-Mongay 2002; Wyplosz 2002; Favero 2003), we also
incorporate a “debt stabilization” motive by adding as a regressor
the general government debt (relative to nominal trend GDP) out-
standing at the time of the budget decision, denoted as Bi,t−1.20 A
positive sign of φ is expected because more indebtedness may lead to
more concern about fiscal sustainability and induce the governments
to adopt more stringent discretionary measures.

The vector Zi,t includes the following set of additional vari-
ables:

• NONACTIV Ei,t accounts for “population aging” effects
on the fiscal policymaking process (see, e.g., Beetsma and
Giuliodori 2010). This variable is computed as the share of
the population that is not of working age (i.e., the number
of fifteen-year or younger plus the number of sixty-five or
older).21

• ELECTi,t acts as a control for the possible influence of the
electoral cycle, and takes a value of one (zero) if year t is (not)
an election year.22

• EMU15 i is a dummy variable that equals one for years in
which EMU countries have joined the European Monetary
Union, and zero otherwise. The idea is to check whether the
fiscal policy stance differs between countries belonging to the
EMU area and other EU countries. In particular, we expect
that accession countries have incentives to pursue tighter fis-
cal policies in order to consolidate public finances, meet the
convergence criteria, and benefit from joining the single cur-
rency.

20Data on nominal debt are taken from World Economic Outlook (WEO).
21Source: AMECO data set.
22Recent work shows that elections may play a role in explaining the fis-

cal stance in euro-area countries in the past decades (see, e.g., Debrun et al.
2008; Golinelli and Momigliano 2009). Data on election years are taken from
the web site of the International Institute for Democracy and Electoral Assis-
tance (www.idea.int) and from the Election Resources on the Internet web site
http://electionresources.org.
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• Ti, is a linear trend that is intended to capture common third
factors driving discretionary fiscal behavior of all countries
that are unlikely due to common economic circumstances. In
practice, we account for the possibility that both ΔRi,t and
Δ�i,t might evolve according to a deterministic trend (see, e.g.,
Fatàs and Mihov 2003; Afonso, Agnello, and Furceri 2010).
Finally, αi denote the country-specific effects, and εi,t are the
error terms.

A problem related to estimation of model (2)–(3) concerns the
potential reverse causality between Yi,t and our dependent variables.
Therefore, this issue is tackled by estimating the panel regressions
through the instrumental variables (IV/2SLS) method (see, e.g.,
Jaimovich and Panizza 2007). In particular, we instrument Yi,t by
using its lagged value, Yi,t−1—or its second and third lag, depend-
ing on the Hansen’s J-test for overidentifying restrictions—and the
lagged value of the output gap of the United States (see, e.g., Gaĺı
and Perotti 2003).23 In addition, we will estimate our models also
using the fixed-effects OLS estimator. In fact, although OLS esti-
mates are in principle biased if the output gap reacts to fiscal policy
actions, it cannot be discarded that the reversal causality is weak
given that we are considering subcomponents of the budget balance,
whose influence on the economic activity might be feeble. In addi-
tion, OLS estimates serve as a useful benchmark, given that they
are not affected by the choice of instruments.

5. Baseline Results

First, results for the aggregate indicator, as represented by overall
taxes and social contributions, and panel regressions (2)–(3), are
reported in table 4. In estimates reported in table 4, and in all
the following tables, standard errors have been corrected for het-
eroskedasticity and autocorrelation in residuals. Columns 1 and 2
of that table present the IV/2SLS and OLS estimates of regression

23The U.S. output gap is used as instrument, given that a business-cycle vari-
able which is likely to be correlated (for reasons other than the existence of
coordinated fiscal policies) with the EU-countries-specific output gap is needed.
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(2), which include as dependent variables structural taxes and social
contribution, for the panel of nineteen EU countries. For this regres-
sion and the following ones, the Hansen’s test fails to reject the null
hypothesis of overidentifying restrictions, indicating the validity of
the chosen instruments. The estimated coefficient on output gap,
β̂, is not statistically significant, suggesting that changes in revenue
items have behaved in an acyclical way. When legislated changes are
considered, results on cyclical sensitivity turn out to be remarkably
different. In fact, as shown in columns 3 and 4 (for the EU-19 sam-
ple) and columns 5 and 6 (for the EU-27 sample), it is found that
changes in taxes and social contribution laws are highly responsive to
cyclical conditions. In particular, the negative sign of the parameter
β̂ indicates that changes in legislation have been implemented in a
procyclical way; i.e., governments have tended to reduce tax pressure
and cut social contributions during booms while increase revenues in
recessions. The effects are sizable: an increase (decrease) of 1 per-
centage point in Yi,t induces policymakers to cut (raise) taxes and
social contributions by about 0.12 to 0.16 percent (of nominal trend
GDP), thereby contributing to a further overheating (contraction)
of the economic activity.24

Regarding the other parameters, the estimated coefficients γ̂ tend
to be significant and have the expected negative sign. This implies
that regardless of the measure considered, discretionary fiscal pol-
icy actions show a certain degree of persistence. The coefficients on
debt, φ̂, are not statistically significant. Nevertheless, this result does
not necessarily imply that fiscal decisions are not sensitive to debt
developments, as it cannot be excluded that debt stabilization is
achieved mainly through expenditure-based policies. Analyzing the
significance of controls Zi,t, it is found that the variable EMU15
is always significant and has a negative sign, in line with the pos-
sible interpretation proposed above. In particular, it is likely that
the incentives to join the monetary union have induced accession

24In addition to these effects, procyclicality of fiscal policies may also affect
the size of fiscal multipliers. For example, based on a fully fledged open-economy
DSGE model and focusing on government spending, Corsetti, Meier, and Müller
(2010) show that procyclicality in government expenditure tends to reduce both
domestic and cross-border multipliers.
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Table 5. Estimates for Overall Taxes and Social
Contributions: EMU Countries

ΔRtxs Δ�txs

Dependent Variable (1) (2) (3) (4)

IV/2SLS OLS IV/2SLS OLS
Output gapt 0.049 0.072 −0.178∗∗ −0.093∗∗

[0.100] [0.079] [0.078] [0.046]
R̃txs

t−1 −0.288∗∗∗ −0.281∗∗∗ −0.111∗ −0.143∗∗∗

[0.069] [0.070] [0.066] [0.051]
Debtt−1 0.006 0.004 −0.002 0.002

[0.015] [0.013] [0.007] [0.009]
T 0.057∗ 0.064∗∗ 0.008 0.023

[0.031] [0.031] [0.020] [0.023]
NONACTIVEt −0.064 −0.085 −0.004 −0.077

[0.235] [0.214] [0.175] [0.159]
ELECTt −0.209∗∗ −0.196 −0.007 0.001

[0.090] [0.140] [0.054] [0.089]

Obs. 124 127 125 127
Number of Countries 13 15 13 15
R-squared 0.19 0.19 0.19 0.22
Hansen Statistica 5.60 0.74
(P-value) (0.13) (0.39)

Notes: ∗, ∗∗∗, and ∗∗∗ are significant at 10, 5, and 1 percent, respectively. Robust
HAC standard error is in square brackets.
aOveridentifying restrictions test and p-value are in parentheses.

countries to increase taxation and consolidate public finances with a
view of joining the EMU. The demographic variable NONACTIVE
seems to play a role only for ΔRtxs

i,t , while it is never statistically sig-
nificant when legislated changes are considered. Finally, it is found
that the electoral cycle does not seem to be relevant in determining
discretionary fiscal decisions.25

As an additional set of results, table 5 presents estimates for
EMU countries. By comparing results with those obtained using the

25See also Turrini (2008) for similar results on the electoral cycle.
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full sample (and reported in table 4), previous conclusions remain
quantitatively and qualitatively unaltered. In fact, there seem to be
no sizable differences between EU-19, EU-27, and EMU countries in
the responsiveness of legislated changes to the economic cycle.

5.1 Estimating the Cyclical Sensitivity of Revenue-Side
Categories

This section is devoted to examining whether the cyclical sensitiv-
ity varies across revenue categories and investigating to what extent
each of these budgetary items determines the procyclical nature of
revenue-side discretionary fiscal policies. To that end, panel regres-
sions (2)–(3) are reestimated for each of the four revenue budgetary
items considered. Results are reported in tables 6–9. As in tables 4
and 5, both IV and OLS estimates are provided.

Focusing on the cyclical sensitivity parameter, it is found that
results for direct taxes payable by households and social contribu-
tions are qualitatively the same as those obtained for overall taxes
and social contributions. In fact, from tables 6 and 9, it can be
noticed that while their cyclically adjusted components (ΔRdth

i,t and
ΔRsct

i,t ) are not responsive to the economic cycle, legislation changes
(Δ�dthi,t and Δ�scti,t ) behave in a procyclical way. However, some dif-
ferences emerge as regards the size of the coefficients β̂. As shown
in columns 3 through 6 of table 6, it seems that legislated changes
impacting on taxes payable by households are highly procyclical. In
particular, an increase of 1 percentage point in the output gap
induces policymakers to cut these taxes by about 0.10 to 0.11 percent
of nominal trend GDP. On the other side, the degree of procyclical-
ity of legislated changes associated to social contributions is lower,
as suggested by results in columns 3 through 6 of table 9). In fact,
an increase of 1 percentage point in the output gap reduces social
contributions by around 0.04 percent. This effect, although rather
small, is still statistically significant.

Results from regression estimated based on taxes by corporations
and indirect taxes point to different conclusions. In particular, while
results on fiscal rules estimated using ΔRdte

i,t point clearly towards
countercyclicality (see columns 1 and 2 of table 7), estimates based
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on legislated changes on taxes payable by enterprises always indicate
acyclicality.

Turning to indirect taxes, results from table 8 show that changes
in cyclically adjusted indirect taxes respond in a procyclical way
to the cycle, while when legislated changes are considered, results
indicate that they are not responsive to economic developments.

Overall, these findings suggest that the observed acyclicality of
the changes in the cyclically adjusted overall taxes and social contri-
butions seems to be explained by acyclicality of both taxes payable
by households and social contributions and, on the other hand, by
the possibility that the countercyclicality found for taxes payable by
corporations offsets the procyclical behavior of changes in indirect
taxes. At the same time, as regards legislated revenue changes, their
procyclical behavior can be interpreted as driven by a significant pro-
cyclicality of changes in taxes payable by households and (though to
a minor extent) social contributions.

Finally, by analyzing the statistical significance of the other
explanatory variables in each specification, it emerges that, with the
exception of legislated changes in direct taxes payable by households,
the coefficient γ̂ is always significant and with the expected negative
sign. On the contrary, the parameter φ̂ has been found to be signif-
icant and with the expected positive sign only in the regressions of
legislated changes on indirect taxes. This suggests that indirect taxes
are the only revenue subcomponent that seems to have been used to
stabilize the debt-output ratio. One possible interpretation of this is
that increases in indirect taxes can be phased in rapidly. In addition,
they are generally perceived to be less problematic, from a “social”
point of view, than, for instance, increases in direct taxes on house-
holds or corporations. For these reasons, in situations in which the
sustainability of public finances is perceived to be at risk, govern-
ments might decide to rely primarily on these measures for urgent
consolidation interventions. For the same reasons, as a response to
the severe deterioration of public finances that followed the 2008–09
crisis, many governments adopted consolidation packages in which
increases in indirect taxation had a prominent role.

Regarding the importance of control variables, Zi,t, it is found
that only for indirect taxes, and in the equation of cyclically adjusted
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taxes payable by households, the dummy EMU15 is statistically
significant.

5.2 Testing for Asymmetries

In this section the possible presence of non-linearity in the way dis-
cretionary fiscal policies react to the evolution of the economic cycle
and to debt accumulation is explored.

In order to test whether there is a significant difference in the
policymaker’s response along the business cycle, the notion of “good
times” as periods of positive output gap and “bad times” as years
in which the output gap is negative, is used.26 Asymmetries in the
discretionary fiscal response may also be at play as regards the level
of government debt. In the framework of the European Monetary
Union (EMU) and the Stability Growth Pact (SGP), for instance, fis-
cal authorities may pursue more sustainable policies, attempting to
reduce government debt, when the 60 percent ceiling is approached
or exceeded. More generally, it can be expected that governments
are more concerned about the sustainability of public finances when
the government debt is high rather than when it is low.

In order to account for asymmetric effects, the following panel
regressions are estimated:

ΔRj
i,t = β+Yi,td1 + β−Yi,t(1 − d1) + γR̃j

i,t−1 + φ+Bi,t−1d2

+ φ−Bi,t−1(1 − d2) + Z′
i,tδ + αi + εi,t (4)

Δ�j
i,t = β+Yi,td1 + β−Yi,t(1 − d1) + γR̃j

i,t−1 + φ+Bi,t−1d2

+ φ−Bi,t−1(1 − d2) + Z′
i,tδ + αi + εi,t, (5)

where

d1 =
{

1 if Yi,t > 0
0 if Yi,t ≤ 0 d2 =

{
1 if Bi,t > 60
0 if Bi,t ≤ 60.

The variables Yi,t and Bi,t−1 from the baseline model (3) have been
replaced in equations (4)–(5) with two sets of regressors. The first set

26The same approach is followed by many other papers on fiscal policy rules
(see, e.g., Gavin and Perotti 1997; OECD 2003; European Commission 2004;
Turrini 2008).
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of regressors is constructed by interacting Yi,t with a dummy indica-
tor which equals one (zero) if the output gap is positive (negative)
and their associated coefficients are β+ and β−, respectively. The
second one is computed by interacting Bi,t−1 with a dummy indi-
cator which equals one (zero) when the debt at time t−1 is above
(below) the 60 percent ceiling. The coefficients associated to these
regressors are denoted as φ+ and φ−.

Tables 14 and 15 (see the online appendix at www.ijcb.org)
report estimates of the panel models (4) and (5), respectively, when
we use the sample of nineteen EU countries. In addition, table 16
of the online appendix shows results from model (5) when we con-
sider the group of twenty-seven EU countries. Specifically, for each
budget category, we report the estimates from three possible nested
specifications of our models. In particular, the first column shows
estimates accounting only for asymmetric responses of discretionary
fiscal policy indicators to the economic cycle. The second one con-
siders the possibility of asymmetries linking discretionary measures
to debt developments. Finally, the third column reports estimates
from the nested model, where the reaction to both the output gap
and debt development can be characterized by two regimes.

To formally test for asymmetric effects in these models, some
Wald tests are proposed. The first one tests the null hypothesis
β+ = β−, i.e., equality of coefficients associated with positive and
negative output gaps. The second one tests the linear restriction
β+ = β− = 0, i.e., equal coefficients, and jointly not statistically dif-
ferent from zero. These two tests are also carried out for the param-
eters φ+ and φ−, which measure the reaction of discretionary fiscal
policies to debt developments when the debt ratio is respectively
above and below the 60 percent threshold. Results are reported at
the bottom of each table.

Table 14 indicates that when we consider cyclically adjusted
indicators as a measure of discretionary fiscal policy, changes in
taxes and social contributions seem to be disconnected from the
economic cycle and do not behave in an asymmetric way (in fact,
both the parameter estimates β̂+ and β̂− are not statistically signif-
icant, and the Wald test rejects the null that β̂+ = β̂−). Analyzing
the behavior of the revenue-side budgetary subcomponents, we find
that changes in direct taxes by households and social contributions
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remain acyclical in each phase of the cycle. At the same time, changes
in taxes payable by enterprises have responded in a countercyclical
way, especially during bad times (β̂− = 0.15) rather than good times
(β̂+ = 0.08). However, the hypothesis that these two coefficients
are statistically different is rejected by the reported Wald statistic.
Finally, asymmetric effects due to debt development do not seem to
exist.

Tables 15 and 16 show that legislated changes in taxes and social
contributions occur in a strongly procyclical way in “good times”
and in an acyclical way during “bad times.” This evidence holds
in particular for the sample of nineteen countries, for which the
Wald test rejects (at the 10 percent level) the null hypothesis that
β+ = β−. At the same time, as regards the panel of twenty-seven
EU countries, while the coefficient associated with positive output
gaps is again negative and significant at the 99 percent level, and
β̂− is not significantly different from zero, there is no strong statis-
tical evidence that the two parameters are different from each other
(although the Wald statistic associated is very close to the 10 percent
critical level).

As regards the legislation process related to each single revenue
category, changes in taxes payable by households seem to be strongly
procyclical when the output gap is positive. In particular, while the
parameter β̂+ is equal to around −0.10 for the subgroup of nine-
teen countries, it decreases to −0.07 for the overall country sample.
A possible interpretation of this result is that the fiscal position of
governments tends to improve during economic upswings, at least
partially on account of the fiscal drag that operates in progressive
tax systems (e.g., in European ones). As a consequence, EU govern-
ments may have reacted to these developments by lowering personal
income taxes, as a compensation of losses in disposable income due
to the fiscal drag.

Our results also indicate that asymmetries related to the reac-
tion of legislative changes to debt developments do not seem to be
at play. In fact, although the coefficients φ+ and φ−, in the equation
of legislated change in indirect taxes, are both significant and posi-
tive (as expected), their difference is not statistically different from
zero.
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Finally, estimates indicate that asymmetries due to economic and
debt development do not seem to occur simultaneously.

6. Robustness Checks

The robustness of the empirical findings presented above is explored
in different directions. First, we test whether our results are robust
to various alternative business-cycle indicators. In particular, we
reestimate our baseline models (2)–(3) by replacing the output gap
as reported by NCBs with the one published by the European
Commission in its AMECO database. In addition, we check the
sensitivity of our results by using the simple growth rate of real
GDP as an alternative measure of the cycle. In fact, it cannot be
excluded that fiscal policymakers do not base their decisions on the
output gap—due, for example, to the unreliability of potential out-
put estimates—and might simply use real GDP growth as a proxy
for the state of the economy. Estimates of models (2)–(3) for overall
taxes and social contributions obtained by these alternative meas-
ures of cyclical conditions are reported in table 10, along with our
baseline estimates. Results from the use of the AMECO output gap
clearly point to results in line with the baseline: overall taxes and
social contributions appear to be procyclical when legislated changes
are considered, but acyclical when structural indicators are used
(columns 2, 5, and 8). When GDP growth is used instead, regressions
based on structural indicators yield to a statistically insignificant
β̂. However, when legislated revenue changes are incorporated, β̂
becomes negative, indicating again procyclicality, as in the baseline
case (columns 3, 6, and 9).

A further robustness test consists of examining the effects of
including in equations (2) and (3) additional control variables. Specif-
ically, we are interested in testing whether the omission of variables
potentially correlated to ΔRtxs or Δ�txs may impact significantly
on the relation between discretionary fiscal policy behavior and eco-
nomic fluctuations. In particular, we control for changes in total and
primary government spending and changes in the inflation rate. In
addition, we check whether the ideology behind national political par-
ties in power influences the degree of fiscal policy discretion.

By controlling for changes in government spending, we account
for the possibility that changes in taxes and social contributions may
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be driven by changes in expenditures.27 In order to test for such
hypothesis, we use two measures of spending changes: the change
in the total expenditure and the changes in the primary expendi-
ture (i.e., total expenditure less interest payments). Both series are
taken from the AMECO database and are divided by nominal trend
GDP. Lagged values of these series are used since a reverse causality
(expenditure are adjusted to respond to revenue dynamics) cannot
be a priori excluded.

In addition, experiments based on the inclusion of changes in the
inflation rate are carried out. This may reflect the possibility that
taxes, especially the indirect ones (VAT), may be lowered to mitigate
the impact of increases in prices on consumption goods. Similarly
to spending, lagged values of inflation changes are used, given that
taxes may impact on prices in the same period.

Finally, the possibility that the “political orientation” of coali-
tions in power in the countries considered may affect the way discre-
tionary fiscal policies are decided is tested. To that aim, the infor-
mation from the Dataset of Political Indicators (DPI), provided by
the World Bank, is used. In particular, the variable EXECRCL dis-
tinguishes between right, center, and left parties according to the
government orientation with respect to economic policy. Based on
this information, for each of the twenty-seven countries, the suc-
cession of political parties in charge since 1998 is reconstructed.
Specifically, three dummy variables which enter as regressors in the
baseline model are introduced, namely (i) Right takes the value of
one during the years in which parties in charge can be defined as
“conservative,” Christian democratic, or right-wing, and zero other-
wise; (ii) Center takes the value of one when the parties can best
be described as “centrist,” and zero otherwise; and finally (iii) Left
takes value of one for parties that are defined as communist, socialist,
social democratic, or left-wing, and zero otherwise.

As table 11 shows, none of these additional variables alter signif-
icantly the baseline results. In particular, spending developments do
not seem to be associated with revenue decisions. Inflation appears

27As an alternative, one may also want to include the government deficit,
instead of spending, as an additional control variable. However, the deficit clearly
incorporates revenues, and therefore problems related to endogeneity are very
likely to arise.
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to be not significant in the regression for ΔRtxs and Δ�txs. Finally,
the political orientation of ruling parties plays no role in accounting
for revenue developments. In all these experiments, the core findings
related to the coefficient on the output gap are unaffected, pointing
to the fact the baseline model seems to be well specified.

7. Conclusion

This paper proposes a new approach to study the cyclical sensitivity
of discretionary revenue policies in EU countries, based on measures
of legislated revenue changes as provided by EU national central
banks in the framework of the “ESCB disaggregated approach.” The
findings from this analysis, which focuses on the period 1998–2008,
can be summarized as follows.

First, it emerges that legislated changes on the revenue side of the
government budget seem to have been used in a strongly procyclical
way, in contrast to what emerges based on cyclically adjusted indi-
cators, which point to acyclicality. This result holds for the whole
set of EU countries, but also when countries belonging to the EMU
are analyzed separately.

Second, the observed procyclicality of discretionary revenue
appears to be mainly driven by direct taxes paid by households
and—to a minor extent—social security contributions. In particular,
the former have been significantly reduced during booming economic
times, thus probably contributing to overheating economies which
were already in an expansionary phase. These developments might
be driven by deliberate decisions of governments to lower personal
income taxes in booming times, as a (at least partial) compensa-
tion of losses in disposable income generated by the fiscal drag, in
progressive tax systems.

Finally, indirect taxes are the only revenue item that seems to
react to the government debt-to-GDP ratio.

These findings suggest that a sound identification of the discre-
tionary component of fiscal policy is of key importance to appro-
priately assess how fiscal policies have been implemented over the
economic cycle. This is, in particular, relevant for the EU fiscal sur-
veillance process where, currently, cyclically adjusted indicators have
a prominent role in the analysis of fiscal policymaking.
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Table 13. Data Set Description
(countries and time coverage)

Data Set 1 Data Set 2
(EU-19 Countries) (EU-27 Countries)

Variables ΔRj, Δ�j Δ�j

Austria 00–08 00–08
Belgium 98–08 98–08
Bulgaria 06–08
Cyprus 00–08 00–08
Czech Rep. 98–07 98–08
Denmark 04–08
Estonia 04–08
Finland 98–08 98–08
France 98–08 98–08
Germany 98–08 98–08
Greece 00–08 00–08
Hungary 04–08
Ireland 00–08 00–08
Italy 00–08 98–08
Latvia 98–08 98–08
Lithuania 98–08 98–08
Luxembourg 00–08 00–08
Malta 04–08 04–08
Netherlands 00–08 98–08
Poland 99–08 99–08
Portugal 00–08 00–08
Romania 06–08
Slovakia 04–08
Slovenia 00–08 00–08
Spain 96–08 96–08
Sweden 04–08
United Kingdom 04–08

Notes: The first data set incorporates data on (i) fiscal drag (fdj), (ii) decoupling
of the tax base from GDP (dej), and (iii) residual component (rej) and legislated
changes (Δ�j). The sum of these four components is equal to the change in structural
revenues (ΔRj). The second data set incorporates only data on Δ�j .
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Online Appendix

Table 14. Asymmetric Behavior of Cyclically Adjusted Measures (nineteen countries)

ΔRtxs ΔRdth ΔRdte ΔRitx ΔRsct

Dependent Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Output gapt(β) — 0.041 — — −0.025 — — 0.112∗∗∗ — — −0.048 — — 0.014 —
— [0.048] — — [0.023] — — [0.024] — — [0.029] — — [0.027] —

Output gap+
t (β+) −0.027 — −0.012 −0.022 — −0.023 0.081∗ 0.084∗ −0.093∗ — −0.086 0.015 — 0.022

[0.108] — [0.107] [0.041] — [0.042] [0.046] [0.046] [0.055] — [0.055] [0.043] — [0.042]
Output gap−

t (β−) 0.128 — 0.117 −0.029 — −0.028 0.152∗∗ 0.149∗∗ 0.012 — 0.007 0.007 — 0.002
[0.119] — [0.118] [0.045] — [0.045] [0.061] [0.061] [0.072] — [0.072] [0.052] — [0.051]

R̃t−1 −0.296∗∗∗ −0.304∗∗∗ −0.305∗∗∗ −0.372∗∗∗ −0.372∗∗∗ −0.372∗∗∗ −0.334∗∗∗ −0.340∗∗∗ −0.336∗∗∗ −0.294∗∗∗ −0.293∗∗∗ −0.297∗∗∗ −0.519∗∗∗ −0.537∗∗∗ −0.536∗∗∗

[0.072] [0.068] [0.068] [0.125] [0.125] [0.125] [0.079] [0.078] [0.079] [0.047] [0.046] [0.047] [0.159] [0.156] [0.157]
Debtt−1(Φ) 0.009 — — −0.002 — — 0.001 — — 0.009 — — 0.006 — —

[0.010] — — [0.006] — — [0.005] — — [0.008] — — [0.006] — —
Debt+t−1(Φ

+) — 0.000 0.001 — −0.001 −0.001 — −0.001 −0.001 — 0.004 0.005 — 0.002 0.002
— [0.011] [0.011] — [0.006] [0.006] — [0.007] [0.007] — [0.008] [0.008] — [0.006] [0.006]

Debt−t−1(Φ
−) — −0.008 −0.007 — −0.001 −0.001 — −0.003 −0.003 — 0.000 0.001 — −0.002 −0.002

— [0.013] [0.013] — [0.007] [0.007] — [0.008] [0.008] — [0.010] [0.010] — [0.007] [0.007]
EMU15 −1.456∗∗∗ −1.336∗∗∗ −1.344∗∗∗ −0.402∗ −0.409∗ −0.408∗ −0.157 −0.129 −0.137 −0.723∗∗∗ −0.669∗∗ −0.674∗∗ −0.055 −0.003 −0.002

[0.537] [0.490] [0.487] [0.240] [0.235] [0.236] [0.247] [0.252] [0.245] [0.269] [0.270] [0.271] [0.120] [0.150] [0.149]
T 0.064∗∗∗ 0.055∗∗ 0.053∗∗ 0.005 0.005 0.005 0.028∗∗ 0.028∗∗ 0.026∗ 0.008 0.005 0.003 0.017 0.011 0.011

[0.023] [0.024] [0.025] [0.014] [0.014] [0.014] [0.013] [0.013] [0.014] [0.015] [0.016] [0.016] [0.014] [0.015] [0.015]
NONACTIVEt −0.280∗∗ −0.307∗∗ −0.300∗∗ −0.103 −0.102 −0.102 −0.045 −0.053 −0.048 −0.200∗∗∗ −0.212∗∗∗ −0.207∗∗∗ 0.022 0.013 0.012

[0.131] [0.131] [0.133] [0.068] [0.068] [0.068] [0.051] [0.052] [0.052] [0.068] [0.068] [0.068] [0.067] [0.065] [0.065]
ELECTt −0.020 0.007 0.000 −0.010 −0.012 −0.012 −0.068 −0.060 −0.064 −0.04 −0.025 −0.03 0.084 0.093 0.094

[0.130] [0.135] [0.130] [0.058] [0.059] [0.059] [0.065] [0.066] [0.066] [0.090] [0.089] [0.090] [0.063] [0.065] [0.064]

H0: β+ = β− 0.57 — 0.40 0.01 — 0.01 0.55 — 0.47 0.86 — 0.67 0.01 — 0.07
H0: β+ = β− = 0 0.48 — 0.73 0.64 — 0.64 10.6∗∗∗ — 10.6∗∗∗ 1.85 — 1.67 0.10 — 0.16
H0: Φ+ = Φ− — 3.94∗∗ 3.68∗ — 0.08 0.07 — 0.85 0.72 — 2.21 2.00 — 2.73∗ 2.77∗
H0: Φ+ = Φ− = 0 — 2.37 2.28 — 0.09 0.08 — 0.53 0.48 — 1.77 1.72 — 1.68 1.68

Obs. 189 189 189 189 189 189 189 189 189 189 189 189 189 189 189
Centered R-squared 0.26 0.28 0.28 0.21 0.21 0.21 0.23 0.23 0.23 0.25 0.26 0.26 0.27 0.28 0.28

Notes: ∗, ∗∗, and ∗∗∗ indicate OLS estimates significant at 10, 5, and 1 percent, respectively. Robust standard errors are in square brackets.



Table 15. Asymmetric Behavior of Legislated Revenue Changes (nineteen countries)

Δ�txs Δ�dth Δ�dte Δ�itx Δ�sct

Dependent Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Output gapt(β) — −0.109∗∗∗ — — −0.060∗∗∗ — — 0.008 — — −0.013 — — −0.029∗ —
— [0.023] — — [0.013] — — [0.010] — — [0.016] — — [0.016] —

Output gap+
t (β+) −0.176∗∗∗ — −0.181∗∗∗ −0.097∗∗∗ — −0.100∗∗∗ −0.009 — −0.010 −0.024 — −0.027 −0.034 — −0.031

[0.050] — [0.051] [0.028] — [0.029] [0.020] — [0.020] [0.031] — [0.031] [0.028] — [0.028]
Output gap−

t (β−) −0.008 — −0.005 −0.007 — −0.005 0.031 — 0.031 0.005 — 0.008 −0.026 — −0.027
[0.053] — [0.053] [0.026] — [0.026] [0.026] — [0.026] [0.040] — [0.040] [0.031] — [0.031]

R̃t−1 −0.059∗ −0.055∗ −0.056∗ −0.132 −0.136 −0.133 −0.084∗∗∗ −0.087∗∗∗ −0.084∗∗ −0.036 −0.033 −0.034 −0.272∗∗ −0.278∗∗ −0.278∗∗

[0.030] [0.030] [0.030] [0.087] [0.087] [0.086] [0.032] [0.032] [0.032] [0.026] [0.026] [0.026] [0.119] [0.120] [0.121]
Debtt−1(Φ) 0.003 — — −0.003 — — −0.003 — — 0.009∗∗ — — 0.003 — —

[0.006] — — [0.004] — — [0.002] — — [0.004] — — [0.005] — —
Debt+t−1(Φ

+) — 0.004 0.005 — −0.002 −0.002 — −0.003 −0.003 — 0.011∗∗ 0.011∗∗ — 0.002 0.002
— [0.006] [0.006] — [0.004] [0.004] — [0.002] [0.002] — [0.005] [0.005] — [0.004] [0.004]

Debt−t−1(Φ
−) — 0.006 0.008 — −0.001 0.000 — −0.003 −0.003 — 0.013∗∗ 0.013∗∗ — 0.000 0.000

— [0.007] [0.007] — [0.004] [0.004] — [0.003] [0.003] — [0.005] [0.005] — [0.005] [0.005]
EMU15 −0.498∗∗ −0.521∗∗ −0.532∗∗ −0.024 −0.031 −0.040 −0.113 −0.109 −0.114 −0.351∗∗ −0.371∗∗ −0.373∗∗ 0.074 0.094 0.093

[0.218] [0.216] [0.211] [0.131] [0.121] [0.121] [0.078] [0.084] [0.080] [0.151] [0.151] [0.152] [0.077] [0.088] [0.089]
T 0.010 0.018 0.014 −0.018 −0.014 −0.016 0.003 0.004 0.003 0.008 0.011 0.01 0.014 0.012 0.012

[0.013] [0.014] [0.014] [0.013] [0.012] [0.012] [0.006] [0.006] [0.006] [0.009] [0.009] [0.009] [0.011] [0.011] [0.011]
NONACTIVEt 0.054 0.050 0.061 0.009 0.005 0.011 0.008 0.006 0.009 −0.053 −0.051 −0.049 0.059 0.055 0.055

[0.061] [0.064] [0.063] [0.038] [0.039] [0.038] [0.023] [0.023] [0.023] [0.038] [0.038] [0.038] [0.045] [0.045] [0.044]
ELECTt 0.080 0.083 0.074 −0.016 −0.014 −0.019 −0.002 0.000 −0.002 −0.012 −0.014 −0.016 0.098∗∗ 0.102∗∗ 0.102∗∗

[0.070] [0.071] [0.070] [0.044] [0.047] [0.046] [0.030] [0.030] [0.030] [0.050] [0.050] [0.050] [0.040] [0.042] [0.042]

H0: β+ = β− 3.27∗ 3.56∗ 3.49∗ — 3.66∗∗ 0.96 — 0.99 0.21 — 0.30 0.03 — 0.00
H0: β+ = β− = 0 10.48∗∗∗ 10.5∗∗∗ 9.88∗∗∗ — 9.63∗∗∗ 0.76 — 0.76 0.37 — 0.44 1.73 — 1.65
H0: Φ+ = Φ− — 0.85 1.19 — 0.68 0.89 — 0.00 0.02 — 1.31 1.39 — 0.97 0.95
H0: Φ+ = Φ− = 0 — 0.52 0.76 — 0.51 0.57 — 1.30 1.19 — 2.83∗∗ 2.89∗∗ — 0.57 0.57

Obs. 189 189 189 190 190 190 190 190 190 190 190 190 190 190 190
Centered R-squared 0.23 0.22 0.24 0.17 0.17 0.18 0.11 0.10 0.11 0.08 0.09 0.09 0.25 0.25 0.25

Notes: ∗, ∗∗, and ∗∗∗ indicate OLS estimates significant at 10, 5, and 1 percent, respectively. Robust standard errors are in square brackets.



Table 16. Asymmetric Behavior of Legislated Revenue Changes (overall sample)

Δ�txs27 Δ�dth27 Δ�dte27 Δ�itx27 Δ�sct27

Dependent Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15)

Output gapt(β) — −0.094∗∗∗ — — −0.050∗∗∗ — — 0.008 — — −0.015 — — −0.028∗ —
— [0.021] — — [0.012] — — [0.009] — — [0.014] — — [0.015] —

Output gap+
t (β+) −0.143∗∗∗ — −0.145∗∗∗ −0.068∗∗∗ — −0.070∗∗∗ −0.005 — −0.005 −0.037 — −0.038 −0.027 — −0.025

[0.042] — [0.042] [0.025] — [0.025] [0.016] — [0.016] [0.026] — [0.026] [0.024] — [0.024]
Output gap−

t (β−) −0.017 — −0.015 −0.023 — −0.021 0.027 — 0.027 0.02 — 0.022 −0.031 — −0.033
[0.048] — [0.048] [0.025] — [0.025] [0.024] — [0.024] [0.036] — [0.036] [0.028] — [0.028]

R̃t−1 −0.066∗∗ −0.063∗∗ −0.064∗∗ −0.142∗ −0.143∗ −0.143∗ −0.085∗∗∗ −0.086∗∗∗ −0.085∗∗∗ −0.038 −0.034 −0.036 −0.269∗∗ −0.273∗∗ −0.273∗∗

[0.030] [0.029] [0.029] [0.081] [0.081] [0.081] [0.030] [0.030] [0.030] [0.024] [0.024] [0.024] [0.112] [0.111] [0.112]
Debtt−1(Φ) 0.001 — — −0.003 — — −0.003∗ — — 0.008∗∗ — — 0.003 — —

[0.005] — — [0.004] — — [0.002] — — [0.004] — — [0.004] — —
Debt+t−1(Φ

+) — 0.002 0.003 — −0.002 −0.002 — −0.004∗ −0.003 — 0.010∗∗ 0.010∗∗ 0.002 0.002
— [0.005] [0.005] — [0.004] [0.004] — [0.002] [0.002] — [0.004] [0.004] [0.004] [0.004]

Debt−t−1(Φ
−) — 0.003 0.004 — −0.001 −0.001 — −0.004 −0.003 — 0.011∗∗ 0.012∗∗ 0.000 0.000

— [0.006] [0.006] — [0.004] [0.004] — [0.002] [0.002] — [0.005] [0.005] [0.004] [0.004]
EMU15 −0.501∗∗ −0.517∗∗ −0.525∗∗ −0.026 −0.035 −0.040 −0.114 −0.111 −0.115 −0.349∗∗ −0.366∗∗ −0.370∗∗ 0.071 0.089 0.089

[0.227] [0.225] [0.221] [0.135] [0.125] [0.126] [0.079] [0.084] [0.081] [0.142] [0.143] [0.143] [0.075] [0.085] [0.085]
Ti 0.012 0.017 0.014 −0.016 −0.014 −0.015 0.004 0.004 0.004 0.007 0.01 0.009 0.014 0.012 0.012

[0.013] [0.013] [0.013] [0.013] [0.012] [0.012] [0.006] [0.006] [0.006] [0.008] [0.008] [0.008] [0.011] [0.011] [0.011]
NONACTIVEi,t 0.049 0.045 0.053 0.006 0.005 0.008 0.008 0.006 0.009 −0.053 −0.053 −0.05 0.059 0.056 0.056

[0.061] [0.063] [0.062] [0.038] [0.039] [0.038] [0.023] [0.023] [0.023] [0.036] [0.036] [0.036] [0.045] [0.045] [0.045]
ELECTi,t 0.079 0.079 0.076 0.001 0.000 −0.002 −0.004 −0.004 −0.005 −0.017 −0.019 −0.02 0.087∗∗ 0.089∗∗ 0.090∗∗

[0.064] [0.064] [0.064] [0.041] [0.043] [0.043] [0.027] [0.027] [0.027] [0.044] [0.044] [0.044] [0.037] [0.038] [0.038]

H0: β+ = β− 2.49 — 2.67∗ 1.09 — 1.20 0.84 — 0.86 1.05 — 1.20 0.01 — 0.03
H0: β+ = β− = 0 9.96∗∗∗ — 9.88∗∗∗ 8.17∗∗∗ — 7.92∗∗∗ 0.72 — 0.73 1.02 — 1.11 1.92 — 1.94
H0: Φ+ = Φ− — 0.50 0.67 — 0.56 0.65 — 0.00 0.00 — 1.22 1.38 — 0.94 0.95
H0: Φ+ = Φ− = 0 — 0.26 0.37 — 0.48 0.49 — 1.58 1.42 — 2.80∗ 2.98∗∗ — 0.53 0.53

Obs. 222 222 222 222 222 222 222 222 222 222 222 222 222 222 222
Centered R-squared 0.21 0.20 0.22 0.15 0.15 0.15 0.11 0.10 0.11 0.09 0.09 0.09 0.23 0.24 0.24

Notes: ∗, ∗∗, and ∗∗∗ indicate OLS estimates significant at 10, 5, and 1 percent, respectively. Robust standard errors are in square brackets.


	Discretionary Fiscal Policies over the Cycle: New Evidence Based on the ESCB Disaggregated Approach
	1. Introduction
	2. Review of the Literature Based on Cyclically Adjusted Indicators
	3. A Data Set for Discretionary Fiscal Policies in the EU
	4. Empirical Strategy
	5. Baseline Results
	6. Robustness Checks
	7. Conclusion
	References
	Online Appendix




