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Abstract

There is evidence in the literature of fiscal consolidation episodes producing (non-
Keynesian) expansionary effects (e.g. Alesina and Ardagna, 1998). We replicate this
result for a panel of OECD countries under exogeneity of the fiscal tightening decision,
and provide evidence that this decision might be endogenous to GDP. Once endogene-
ity is taken into consideration, we find that expansionary effects disappear. We also
investigate the determinants of successful consolidations. In particular, using model
averaging to overcome the problem of model uncertainty, we conclude that economic
recovery and cuts in public wages are the most appropriate ingredients for successfully
reducing budget deficits.

JEL Codes: H30, H62, C23.
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1 Introduction

In response to the global crisis that erupted in 2008, comprehensive support packages have
been implemented by fiscal authorities in many G20 countries. These expansionary fiscal
measures, together with cyclical revenue losses and expenditure hikes, have resulted in sharp
increases in budget deficits. Therefore, many governments are already preparing (or have
already implemented) budgetary consolidation measures to ensure fiscal sustainability. In
this context it is interesting to investigate the potential impact of fiscal consolidations on
economic growth, an issue that it is far from having a definitive answer in the literature.
Giavazzi and Pagano (1990) describe the possibility that fiscal consolidation episodes

could be expansionary for an economy, challenging the broadly accepted Keynesian notion
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concerning the existence of a positive fiscal policy multiplier.ﬂ In particular, they observed
a consumption increase during the fiscal stabilisation in Ireland from 1987 to 1989 and in
Denmark from 1983 to 1986. Since this consumption increase was not fully explained by
the usual sources such as disposable income, the authors concluded that it was due to the
fiscal adjustment and thus these episodes constituted expansionary fiscal adjustments.

Giavazzi and Pagano’s (1990) paper has generated a growing literature concerning the
so-called non-Keynesian effects of fiscal policy, e.g. Cour et al. (1996), Alesina and Ardagna
(1998, 2010), Miller and Russek (2003). These studies are based on empirical analyses
in which they first identify periods of drastic and sizeable budget cuts within a panel of
OECD countries, and then perform a descriptive analysis of the sample characteristics of
macroeconomic aggregates, mainly GDP, before, during, and after the year in which the
consolidation episode took place. The main conclusion from this literature is that fiscal
adjustments are often followed by an improved growth performance, which is interpreted as
evidence of non-Keynesian effects during fiscal consolidation episodes.

A positive correlation between fiscal consolidation episodes and GDP growth does not
necessarily mean that fiscal consolidations generate economic growth. In fact, this litera-
ture usually assumes that the consolidation episode is exogenous to GDP, and thus causality
issues are well beyond the scope of these papers.ﬂ The positive correlation between fiscal
adjustments and economic growth may be the result of a positive effect from GDP growth
to fiscal consolidation instead of the other way around as suggested in this literature: the
expectation of a recovery (stronger during the trough of the cycle) may increase the likeli-
hood of public finance consolidation (i.e. consolidation episodes are endogenous to GDP).
Accepting as valid the empirical specification in this literature, the main aim of this paper
is to tackle these endogeneity issues in order to investigate whether there is a causal effect
from fiscal consolidation to GDP growth in the short run (i.e. non-Keynesian effects of
fiscal adjustment episodes). Our main conclusion is that endogeneity biases might be chiefly
responsible for the non-Keynesian results previously found in the literature; hence, fiscal
adjustments are found to have a negative effect on GDP growth in the short run.

Another critical point in previous approaches is the definition of the fiscal consolida-
tion episodes. Selecting large-scale fiscal adjustments implies, on the one hand, choosing a

measure of fiscal policy, and, on the other, defining what “large-scale” means precisely. As

IFeldstein’s (1982) paper is probably the first to find evidence in favor of the non-Keynesian hypothesis
of fiscal policy. In particular, the paper presents a negative and statistically significant estimate for the
public expenditure coefficient in a private consumption function. Feldstein argued that reductions in public
expenses may be expansionist if they are seen as an indication of future tax cuts. Kormendi and Meguire

(1990) also find evidence of this non-Keynesian result.
2Some attempts have been made in the literature to address this potential endogeneity issue. For example,

Ardagna (2004) instruments fiscal consolidation episodes with political variables such as the orientation of the
government party, but ignores the endogeneity of other fiscal variables such as the size of the consolidation.
Giavazzi and Pagano (1996) and Giavazzi et al. (2000) respectively estimate consumption and savings
equations accounting for potential endogeneity problems of fiscal variables such as taxes (i.e. the instrument
government taxes with the government surplus), but ignore the potential endogeneity of the fiscal adjustment

episode per se.



for the measure of fiscal policy, the empirical literature essentially relies on large reductions
observed in the cyclically adjusted primary budget balance (e.g. Blanchard, 1993). With re-
spect to the meaning of “large scale”, we might consider the size criterion (i.e. a sufficiently
large reduction in the primary balance in a given period), the persistence criterion (i.e. a
sufficiently long time period during which the primary budget balance constantly improves),
or a combination of both. However, all these fiscal consolidation definitions suffer from a
potential problem of sample selection. This is so because, according to the different criteria
employed in the literature, the different studies only analyse successful consolidations while
many failed attempts to reduce fiscal deficits are ignored. In search of exogenous sources of
variation in fiscal policy, Ramey and Shapiro (1998), and Romer and Romer (2010) follow
a narrative approach for defining large discretionary changes in fiscal policy that do not de-
pend on the success of the policyE] Although both papers are based on a VAR frameworkf_f]
this narrative approach seems to be a promising alternative when defining fiscal consolida-
tion episodes. In fact, the IMF’s WEO (October 2010) follows this narrative approach and
defines fiscal consolidation episodes for a sample of OECD countries over the period 1980-
2009. According to the IMF definition, fiscal consolidations are, on average, followed by
negative GDP growth in the short run. In this paper we find that, controlling for potential
endogeneity biases, the two alternative definitions of fiscal consolidations proposed in the
literature provide the same result: fiscal adjustments are found to have a negative effect on
GDP growth.

Regardless of their impact on GDP, another crucial issue from a policy perspective is how
to succeed in terms of deficit reductions when a fiscal consolidation is carried out. Accord-
ing to the different criteria considered in the literature, a fiscal consolidation is successful
if the reduction in the debt-to-GDP ratio is sufficiently large and persistent (e.g. Alesina
and Ardagna, 2010; Alesina and Perotti, 1995). The empirical analysis of the main fac-
tors driving this success is controversial because there is no theoretical model of reference.
The usual approach in the empirical literature investigating the determinants of success in
reducing budget deficits is based on a regression of a dummy variable of successful consoli-
dations on a set of candidate determinants (e.g. Alesina and Ardagna, 1998; Giudice et al.,
2007). Due to the lack of clear theoretical guidance, the results depend very much on the
particular variables included in the regression. In order to empirically overcome this model
uncertainty problem, we avoid the model choice problem and consider model averaging tech-
niques. By doing so we estimate all possible models resulting from different combinations

of regressors, and identify the most relevant factors in explaining the success of fiscal con-

3Romer and Romer (2010) identify large tax policy actions in the US according to the narrative record,
such as presidential speeches and Congressional reports. Ramey and Shapiro (1998) construct a war dummy

that identifies large increases in government expenditure due to military reasons in the US.
4There is an enormous VAR literature analysing the macroeconomic effects of fiscal policy. Methods for

separately identifying government expenditure and government revenue shocks in VARs have been developed
in the work of Blanchard and Perotti (2002) and Mountford and Uhlig (2009). Within the VAR framework,
Perotti (1999) finds that there is a higher probability of fiscal policy being non-Keynesian when there is a
significantly high public debt-to-GDP ratio.



solidation programs. Empirical results indicate that favorable economic conditions in terms
of small output gaps are found to be the only relevant factor that unambiguously generates
successful (in terms of reducing debt-to-GDP ratios) fiscal consolidations. If the focus is on
the persistence of the primary deficit reductions, cutting public wages seems to be the only
crucial factor explaining successful fiscal adjustments/|

The remainder of the paper is organised as follows. The data used in the paper are
described in Section 2. Section 3 illustrates the potential endogeneity of fiscal consolidation
episodes, and Section 4 describes the empirical approach considered to estimate causal effects
from fiscal consolidations to economic performance. In Section 5 we present the empirical
results. Section 6 investigates the main determinants of successful consolidations. Finally,

some concluding remarks are discussed in Section 7.

2 Data

The data used in this paper are from the OECD Economic Outlook No. 84. The sample
includes annual information for 21 OECD countries (Australia, Austria, Belgium, Canada,
Denmark, Finland, France, Germanyﬁ Greece, Ireland, Italy, Japan, Netherlands, New
Zealand, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom and the United
States) from 1980 to 2007.

The fiscal variables included in the dataset can be classified in three different groups:
(i) those variables related to the fiscal situation of the country (e.g. government debt and
primary budget balance as a share of GDP); (ii) variables capturing the composition of the
fiscal consolidation (or stimulus) program (e.g. current primary expenditure, government
wage and non-wage expenditures, subsidies, income taxes, social security contributions...);
and finally, (iii) the change in cyclically adjusted primary deficit as a proxy for the size of
the fiscal manoeuvre. The dataset also incorporates a set of macro variables such as the
GDP growth rate, the exchange rate, and the short-term interest rate.

Finally, we also consider in the dataset two different dummy variables identifying the
consolidation episodes. On the one hand, we have the dummy from Alesina and Ardagna
(2010) — henceforth AA2010 — that identifies a fiscal consolidation episode in a given year
if the cyclically adjusted primary balance (CAPB) improves by at least 1.5 per cent of GDP
(analogously, a stimulus dummy takes the value 1 if the CAPB deteriorates by at least 1.5
per cent of GDP). Alternatively, we also consider the IMF consolidation dummyﬂ defined
following the narrative approach and focusing on policy actions (i.e. years in which the

government implemented tax hikes or spending cuts to reduce the budget deficit regardless

5The rationale for this result comes from the investment channel described in Alesina et al. (2002)
who emphasize that deficit reductions achieved through spending cuts from the wage bill (rather than tax
increases) are more likely to be successful. This is so because cutting public wages might generate downward

wage pressures in the private sector that result in higher levels of investment.
6The data for Germany starts in 1992.
"The IMF dummy is only available for 15 countries instead of 21. In particular, this variable is not

available for Austria, Greece, Netherlands, New Zealand, Norway and Switzerland.



of the change in the CAPB).

Additional information on the variables considered can be found in the Appendix.

3 Are Fiscal Consolidation Episodes Endogenous?

In this section we provide some motivating and heuristic evidence of our main concern
throughout the paper, the potential endogeneity of fiscal consolidation episodes. Further-
more, in Section 5 we discuss additional econometric tests which give support to the idea
that fiscal consolidations are not exogenous to GDP growth.

It is reasonable to argue that the decision to make a fiscal adjustment by the fiscal au-
thorities is not exogenous to developments in the economy. For example, agents might now
anticipate fiscal retrenchments in view of recent increases in budget deficits as a consequence
of support packages. The deficit consolidation decision is not an exogenous and unantici-
pated shock to economic agents, an essential prerequisite to give a causal interpretation to
previous non-Keynesian findings in the literature.

In order to informally test this intuition we run country-by-country probits of the consol-
idation dummy on two lags of GDP growth and primary budget deficits. We then estimate
the probabilities of a fiscal consolidation being carried out in a given year based on past
economic outcomes. These predicted probabilities might be interpreted as the agents’ ex-
pectations of fiscal adjustments given the course of the economy. In Figure 1 we plot the
real consolidation episodes according to the AA2010 definition (top panel) and the IMF
definition (bottom panel) represented as grey areas, and a solid line corresponding to the
predicted probabilities (or agents’ expectations) for a group of six OECD countries (Italy,
United Kingdom, Denmark, Japan, Ireland and Australia).

[Figure 1 here]

Looking at the top panel of Figure 1, the AA2010 dummy seems to be fairly endogenous
in the sense that it is very well predicted from past economic outcomes so that agents
can easily anticipate the consolidation episode according to this definition. We argue that
this result invalidates the exogeneity assumption of fiscal consolidation episodes implicitly
considered in earlier literature.

On the other hand, although some consolidation episodes defined according to the IMF
narrative criterion in the bottom panel are well predicted from past economic information,
some others are not predicted at all. One interpretation is that, as expected from the
narrative approach, the IMF dummy is “less endogenous” than the AA2010 dummy. Still,
there seems to be an endogeneity problem also with this definition.

In our view, Figure 1 is illustrative of the fiscal consolidation endogeneity we address in
this paper. Moreover, Section 5 provides formal evidence on the potential endogeneity of

fiscal consolidation to GDP growth.



4 Empirical Approach: Endogeneity vs. Exogeneity

One possible approach for estimating the effect of fiscal consolidations on GDP growth is
based on a regression of GDP growth between ¢ and t — 1 (g;) on a consolidation dummy
(D;) which takes the value one at period ¢ if there was a fiscal consolidation in this year and
zero otherwise | In general, studies along these lines implicitly assume that fiscal authorities
ignore developments in GDP when taking the decision to make a fiscal consolidation and thus
the consolidation is an unanticipated shock to agents in the economy (i.e. the consolidation
dummy is exogenous to GDP). Since the evidence presented in the previous section seems
to contradict the exogeneity assumption, in this paper we aim to relax it. In particular, our
working assumption is that fiscal authorities, when deciding on fiscal policyf’| in year ¢, take
into account developments in the economy up to this year but do not anticipate the future.
Given this assumption, fiscal consolidations are no longer unanticipated shocks to economic
agents, i.e., the consolidation dummy is partially endogenous to GDP['| Under this partially
endogenous assumption, we can make use of past consolidation episodes as instruments for
the current consolidation decision. Note that alternatively we might also assume that fiscal
authorities can also anticipate future GDP (i.e. the consolidation decision is correlated
with the full path of GDP growth, past and future). However, identification under this full
endogeneity assumption, which is probably more realistic, requires extra sources of variation
correlated with fiscal policy but fully uncorrelated with GDP, which are not available to the
best of our knowledge. Therefore, we move from the implausible full exogeneity of fiscal
consolidations to the more desirable hypothesis of partially endogenous consolidations/ ]
but having in mind the possibility of fully endogenous consolidations which is beyond the
scope of this paper.

Formally, the panel data model to be estimated is as follows:
git = agit—1 + BDi + i + 0 + vyt (1)

where g;; represents the GDP growth rate for country ¢ (i = 1,..., N) inyear t (t =1,...,T),
and Dj; is the consolidation indicator for the same country in the same year. The model
also includes country-specific unobserved heterogeneity (7;) as well as a set of time-varying
common factors (;) which allow the existence of cross-sectional correlations across different
countries in a given period.

In this framework, the two alternative assumptions regarding the endogeneity of the

8Note that this is equivalent to the comparison of GDP growth means before and after the consolidation

episode commonly-used in the literature (e.g. Alesina and Ardagna, 2010).
9Note that fiscal policy in our framework is restricted to the binary decision of making a fiscal adjustment

or not.
10Tn the panel data terminology, partially endogenous regressors are also known as predetermined or

weakly exogenous regressors.
HFor the sake of simplicity, we will refer to partially endogenous consolidations as endogenous consolida-

tions in the remaining of the paper.



fiscal tightening decision are given by:

E(Uit | gi7Dia77ia5t> = 0 (EXOGENEITY) (2)
E(Uit | gl?il,Df,m,(sﬂ =0 (ENDOGENEITY) (3)

(2

where g; = (i1, - Git, s §ir)'s Di = (Di1yoe; Digy oo, Dir)'s g1 = (gi1, 9z, -, Gie—1)', and
D! = (Dy, ..., D).

Note that, for the purpose of our paper, the key difference between the two alternatives
(namely, exogeneity and endogeneity) is given by the element D; versus D! in the condition-
ing set. In the exogeneity case, D; indicates that the full path of consolidations for a given
country ¢ is independent of the shock to GDP in period ¢. In contrast, in the endogeneity
assumption (3), D! implies that only past consolidation episodes are independent of the
current shock to GDP growth while future consolidations will be affected by current GDP
growth; hence we can label these consolidations as endogenous. Additionally, note that an
analogous reasoning applies to the case of the lagged dependent variable (g;;_1) which, given
the dynamics of the model, is endogenous by construction. Finally, correlation between the
country-specific effects (n;) and the regressors (g;;—1 and D;;) is allowed.

In order to estimate the model under the exogeneity assumption (2) we make use of a
panel OLS estimator with country-specific effects. On the other hand, in order to accomo-
date the endogeneity assumption (3) several estimators are available in the literature. The
most common approach to handling the presence of fixed effects and endogenous regressors
is to first-difference the data and use the panel IV or GMM estimators suggested in Ander-
son and Hsiao (1982) and Arellano and Bond (1991). The intuition behind both estimators
is based on using lagged levels of the variables as instruments of their first differencesE
More concretely, Anderson and Hsiao (1982) propose to use one lag as instrument, while,
in order to gain efficiency in the estimates, Arellano and Bond (1991) suggest a particular
combination of all available lags as instruments.

In a panel setting in which neither 7" is small nor N is large (as it is our case with
around 20 countries and 20 time periods) the proliferation of reduced form coefficients is a
concern in the Arellano and Bond’s (1991) estimatoif¥] (see Arellano, 2004). This concern is
even worse in our case because the correlation between the instruments and the endogenous
variables is not very high and the potential weak instrument bias is larger the higher the
number of instruments considered (see Anderson et al., 1982). All in all, our preferred option
is the panel IV estimator suggested by Anderson and Hsiao (1982) because it only uses one
instrument for each endogenous variable and the number of reduced form coefficients does

not grow with 7.

12 Another alternative is the use of the so-called system-GMM estimator introduced by Arellano and Bover
(1995) and Blundell and Bond (1998) that also exploits first differences of the variables as instruments for
the equation in levels. However, this estimator requires the additional assumption of mean stationarity of

the variables, which in the case of GDP growth is very restrictive.
BIntuitively, with N = 20 and T = 20, some reduced form equations would be linear projections with
N = 20 observations and T' — 1 = 19 regressors.



The implementation of the Anderson and Hsiao (1982) estimator consists of a regression
of Ag;; on Ag;;—1 and AD;; using g;;_o and D;;_q as intruments. More concretely, the moment
conditions implied by the Anderson and Hsiao’s (1982) estimator —henceforth panel IV—

can be expressed as follows:

E(ZtTZQQit—QAUit) =0 (4)
E(ijlDit_lAvit> = 0 (5)

The validity of the instruments considered in (4) and (5) relies on the validity of the
endogeneity assumption in (3) which can be tested. Note that the endogeneity assumption
(3) implies lack of autocorrelation in v; since lagged vs are linear combinations of the vari-
ables in the conditioning set. Moreover, if the errors in levels (vs) are serially independent,
those in first-differences will exhibit first- but not second- order serial correlation. Therefore,
testing for lack of second-order autocorrelation in Awv;; is equivalent to testing the validity
of assumption (3) and thus the validity of the instruments considered in our panel IV ap-
proach. For this purpose, we will make use of the AR(2) test suggested by Arellano and
Bond (1991).

Finally, under the exogeneity assumption in (2), both panel OLS and panel IV estimators
are consistent but panel OLS is more efficient. However, under the endogeneity assumption
in (3), panel IV is consistent while panel OLS is not. Therefore, the validity of the exogeneity
assumption against the endogeneity alternative will also be tested by means of a Hausman
test in the next section.

This paper presents the different estimates obtained under the two alternative assump-
tions. Anticipating the results, while the estimates based on exogeneity produce the so-called
non-Keynesian effects (i.e. 5 > 0), the estimates under endogeneity do not (i.e. 8 < 0).
The results obtained from the version under exogeneity are in line with previous literature.
However, by relaxing the exogeneity assumption and allowing a very simple version of endo-
geneity, we obtain the expected effects in a Keynesian framework (i.e. fiscal consolidations
negatively affect GDP growth in the short run). This is true for the consolidation dummy
defined as in AA2010. For the IMF definition we obtain that in both cases the effect is
negative, confirming the evidence in the previous section that the IMF dummy is “less en-
dogenous”. Moreover, while Hausman test results provide evidence against the validity of
the exogeneity assumption, AR(2) tests provide evidence in favor of the validity of our panel

IV approach.

5 Results

Table 1 presents the results from estimating the model in (1) under both the exogeneity

assumption in (2) and the endogeneity assumption in (3). In particular we regress GDP



growth on lagged GDP growth and a fiscal consolidation?] dummy defined according to
either the AA2010 CAPB-based criterion or the IMF narrative approach. The estimation is
conducted using a panel OLS estimator for the exogenous consolidation case and the panel

IV approach previously described for the endogeneity case.
[Table 1 here]

Columns (1) and (2) of Table 1 present the results for the CAPB-based definition of fiscal
consolidation considered by AA2010. More concretely, assuming exogeneity of the consoli-
dation in column (1), the coefficient on the consolidation dummy is positive and significant.
Therefore we replicate the non-Keynesian result previously found in the literature that the
fiscal multiplier might be negative (e.g. Giavazzi and Pagano, 1990; Alesina and Ardagna,
1998). However, the sharp contrast once we account for the possible endogeneity of the
consolidation decision in column (2) is enlightening. In particular, taking into account the
feedback effects from GDP to fiscal policy decisions, we recover the typical Keynesian result
and find that the fiscal adjustment produces a decrease in GDP in the short term (i.e. the
coefficient on the fiscal consolidation dummy is now negative and significant). Moreover,
the AR(2) test points to the validity of the instruments considered in the panel IV ap-
proach because the hypothesis of lack of second order autocorrelation in the first-differenced
errors cannot be rejected (note that this hypothesis is a consequence of the endogeneity
assumption in (3) as explained in the previous section). Finally, the Hausman test provides
clear evidence against the validity of the exogeneity assumption commonly considered in the
literature, which reinforces the heuristic evidence presented in Section 3.

Turning to the IMF definition of fiscal consolidation in columns (3) and (4), we find
that the impact of the fiscal retrenchment episode is negative in both cases (i.e. under
exogeneity by panel OLS and under endogeneity by panel IV). However, while the negative
coefficient under exogeneity is not significant at conventional levels, the estimate under
endogeneity is more negative and highly significant. Thus we conclude that, in the short
run, IMF narrative consolidations also have a negative effect on GDP growth as expected
in a Keynesian frameworklE] The AR(2) test provides evidence in favor of the validity of
the instruments considered in our panel IV estimates and thus in favor of the endogeneity
assumption in (3). Finally, according to the Hausman test, the exogeneity of the IMF
dummy cannot be rejected at the 5% significance level but can be rejected at the 10%.
This evidence is again in line with the motivational evidence provided in Figure 1: fiscal
consolidations defined according to the narrative approach by the IMF are, to some extent,
exogenous to GDP growth.

Finally, columns (5) and (6) present the results for a fiscal stimulus dummy defined
according to the CAPB-based critetion by AA2010. In this case we observe the same pattern,

while stimuli assumed to be exogenous (column (5)) produce a negative and significant effect

14We also present the results considering the fiscal stimulus dummy defined by AA2010.
15The associated fiscal multipliers under endogeneity of the fiscal consolidation range from 0.2 using the

AA2010 definition to 0.5 considering the IMF definition.



on output (i.e. non-Keynesian effect), under the assumption of endogenous stimuli in column
(6) this non-Keynesian effect vanishes. However, in contrast to the consolidation cases, while
the AR(2) test points to the validity of assumption (3), the Hausman test result indicates

that exogeneity cannot be rejected.

5.1 Heterogeneous Effects

According to Blanchard (1990) and Perotti (1999), if consolidation is undertaken starting
from a low level of current debt, a traditional positive fiscal multiplier will ensue. If, in-
stead, fiscal consolidation is made starting from a high debt level, non-Keynesian effects via
consumption might appear as a result of an expected increase in permanent income. The
reason for this is that by consolidating now, the government will not raise taxes too much in
the future to pay back the debt. This reduces the dead-weight loss imposed by taxes, thus
raising agents’ permanent income.

Alternatively, non-Keynesian effects of consolidations may take place via the behavior of
investment. The link between fiscal policy and investment behavior is formalized in Alesina
et al. (2002). The main effect is represented by the impact of the government wage bill on
the labor market. Investment decisions by firms are driven by the expected present value
of the net marginal product of capital, which in turn is a negative function of real wages.
Fiscal consolidations obtained through expenditure cuts can then reduce wage pressures and
so increase short-run investments. This hypothesis crucially depends upon the composition
of adjustment (expenditure cuts, particularly the wage bill, versus tax increases) and on
institutional factors such as the functioning of the labor market.

On the other hand, according to the standard Keynesian view, a fiscal consolidation
might be expansionary (i.e. it might be followed by revived economic growth) if it is accom-
panied by a sufficiently lax monetary policy. Therefore a reduction in the interest rate, or
a devaluation in the case of a small economy, might generate economic growth during the
process of a fiscal consolidation.

Finally, during the year 2010 financial crises have exerted an important effect on fiscal
policy and in particular on the timing of fiscal consolidation programs. If fiscal retrenchments
are clearly necessary (for instance because the country is paying unsustainable prices for its
debt), once the government finally undertakes the consolidation, economic agents might
react optimistically increasing consumption and/or investment because they have already
discounted the adjustment.

In order to further investigate the existence of expansionary effects through the channels

discussed above, we consider the following specification:
git = agit—1 + BDi +vZy Dy + mi + 0¢ + vt (6)

where Z;; is one of the following variables: the government level of debt, the proportion

of the adjustment due to cuts in current expenditures and more particularly in the public

10



wage bill, a structural reform dummylﬂ capturing changes in institutional factors during the
fiscal consolidation episode, changes in the interest rate and the exchange rate to capture
monetary policy movements, a dummy for those country-year under the Maastricht Treatym
and finally, the spread of the ten-year government bond with respect to Japan as a proxy
of financial turmoil in the country. These eight variables aim to explain the possibility of
fiscal consolidation followed by economic growth.

Note that now the effect of the consolidation on GDP is given by:

O =B+vZy (7)

so that even if [ is negative, ¢ might become positive for certain values of the Z variables;
for instance, for a sufficiently high level of debt or interest rate spread, for a sufficiently high
cut in public wages, for those consolidations accompanied by pro-market structural reforms
or expansive monetary policy.

Table 2 presents the results for estimating equation (6) for the eight different Z variables
considered using the two alternative consolidation dummies available (CAPB-based from
AA2010, and action-based from the IMF). As described in the previous section, we estimate

the equation under endogeneity.
[Table 2 here]

The main conclusion from the estimates in Table 2 is that, in general, there is no positive
effect from fiscal consolidations to GDP growth through the channels tested (i.e. ¢ is
negative). Neither the investment channel nor the consumption channel of non-Keynesian
effects seem to be at work according to these results (see columns from (1) to (8)). On the
other hand, neither the Masstricht dummy nor the spread of the ten-year government bonds
seem to explain consolidations followed by economic growth (see columns (11), (12), (15),
and (16) in Table 2).

However, the estimates in columns (9) and (13) indicate that a positive coefficient arises
when the fiscal consolidation is accompanied by lax monetary policym In particular, if

the fiscal adjustment is carried out together with a reduction in the short-term interest

16We employ the reform dummy in Duval (2008). For the construction of this dummy, we first consider
an overall index of rigidity measuring the anti-competitive/distortionary effects of policies for the 21 OECD
countries included in our sample over the period 1985-2003 in five policy areas: labor taxes, unemployment
benefit system, employment protection legislation (EPL), retirement schemes and product market regula-
tions. Secondly, given this index, a reform in a given policy field is identified by a dummy taking value 1
whenever the corresponding index of rigidity falls sufficiently. As a benchmark, the requirement is a change
in the index to be below the 20th percentile of its distribution across the whole sample. A labor market

reform dummy from Boeri and Garibaldi (2009) was also considered with the same results.
In order to maintain the price stability within the Eurozone, the Maastricht criteria impose some

requisites on the inflation rate, the annual government deficit, the level of government debt, and the long-
term interest rate of the country members. The effects of a fiscal adjustment in countries subject to the

Maastricht Treaty might differ from those in countries without these requisites.
8In the form of interest rate reductions. Changes in the exchange rate do not seem to account for

expansionary fiscal consolidations according to the results in columns (10) and (14).
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rate larger than 28%, we might expect revived economic growth in the subsequent periods.
Our interpretation is that the Keynesian effects of such a monetary policy compensate the

negative (and also Keynesian) effects of the fiscal retrechment.

5.2 Effect on Consumption, Investment, and Unemployment

In order to further investigate the channels through which fiscal consolidations affect GDP,
we now turn to the estimation of the effects of fiscal consolidations on private consumption,
private investment and the unemployment rate for a panel of OECD countries. van Aarle
and Garretsen (2003) and Hogan (2004), among others, estimate consumption functions
and test whether the impact of government revenues and expenditures on consumption is
different when fiscal consolidations take place. Alesina et al. (2002) conduct the same kind
of analysis but estimating investment equations instead of consumption equations. We may
also interpret the estimate of the consolidation effects on consumption and/or investment
as an additional test of the two non-Keynesian hypotheses in the previous section.

We again estimate equation (1) but replacing GDP growth with consumption, invest-

ment, and unemployment growth:
i = agii_y + BDit + i + 8¢ + viy (8)

where g;; represents the growth rate between ¢ — 1 and t in country ¢, h=(consumption,
investment, unemployment), and the remaining terms are as in equation (1). We estimate

this model under endogeneity of the fiscal adjustment for the two alternative definitions of
consolidation (AA2010 and IMF).

[Table 3 here]

Table 3 presents the results. We observe in columns (1) and (2) that the effect of a
fiscal consolidation episode on the investment growth rate is negative and significant under
endogeneity of the fiscal tightening decision. Moreover, the magnitude of this effect on
private investment is much larger than the effect on GDP growth. In particular, a fiscal
consolidation causes, on average, a decrease in the rate of growth of investment of 55-105
basis points.

Regarding the effect on private consumption in columns (3) and (4), the evidence is
mixed: while the effect of a fiscal consolidation on the consumption growth rate is nega-
tive and significant when considering the IMF action-based denition of consolidation, the
estimated effect is not significant according to the CAPB-based definition by AA2010. The
opposite pattern arises for the rate of growth of unemployment in columns (5) and (6).
The effect is positive and significant according to the AA2010 consolidation definition but

it becomes insignificant when considering the IMF definition.
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6 Determinants of Successful Consolidations

According to AA2010, successful fiscal adjustments are those in which the cumulative reduc-
tion of the debt-to-GDP ratio three years after the beginning of the adjustment is greater
than 4.5 percentage points.

What are the main characteristics of these successful fiscal consolidations? Understand-
ing under which circumstances a fiscal consolidation might succeed in reducing the level of
debt and the primary deficit is crucial from a policy perspective. In order to answer this
question, the typical approach in the literature is to construct a successful consolidation
dummy that takes the value one for those country-years in which the consolidation suc-
ceeded in terms of the previous definition, and zero otherwise. Then, they run a regression
of this dummy on a set of macro and fiscal variables capturing the environment in which
the successful consolidation took place. Depending on the t-statistics of this regression,
they conclude which are the most relevant characteristics surrounding a successful fiscal
consolidation.

In broad terms, researchers aim to disentangle the importance of four competing ex-
planations of successful consolidations proposed in the literature: (i) the country’s fiscal
situation prior to the consolidation, proxied by, for example, the government debt as a share
of GDP in the previous year (e.g. Perotti, 1999); (ii) the size of the adjustment proxied by
the change in primary deficit during the episode (e.g. Giavazzi and Pagano, 1996; Giavazzi
et al., 2000); (iii) the composition of the adjustment in terms of the change in the different
items of the public bill as a share of the whole change in the primary deficit (e.g. Alesina and
Perotti, 1995; McDermott and Wescott, 1996); (iv) the macroeconomic situation captured
through the output gap or the growth rate of GDP (e.g. Lambertini and Tavares, 2003).

The papers by Ardagna (2004) — henceforth A04 —, Alesina and Ardagna (1998) —
henceforth AA98 —, and Giudice et al. (2007) — henceforth GO7 — are good examples of
this approach. All the three papers regress the successful consolidation dummy on a set of
regressors aiming to capture some of the four hypothesis described above. However, there
is no agreement on which regressors / hypothesis must be included in the empirical model
(model uncertainty), so that each of the three papers considers a different model. Table

4 presents the results we obtain replicating the regressions in these papers but using our

dataset [T
[Table 4 here]

In view of the results presented in the AA98 column in Table 4, one might conclude that
the composition in terms of wage expenditures does not affect the success of the consoli-

dation program. However, according to the A04 column, a consolidation based on cutting

19Note here that some of the results are not exactly replicated because either the sample period or the
variables’ definition is not equal to the original papers. Nevertheless, these results are only an illustration
of the model uncertainty problem for the sake of motivation.
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public wages is expected to reduce the probability of success in terms of debt reduction [’
On the other hand, the macroeconomic environment proxied by the output gap is not sig-
nificantly correlated with the successful consolidation dummy according to the GO7 speci-
fication. Nevertheless, if we proxy the macro conditions using the GDP growth rate, as in
the A04 column, they are found to positively affect the probability of success in reducing
the debt-to-GDP ratio. Moreover, these results might again change if we consider different
proxies and the number of them we include in the regression (for instance, we can also in-
clude other items of the public bill such as non-wage expenditures, transfers, business taxes,
income taxes...). Since the number of potential proxies for the four candidate theories (i.e.
fiscal situation, consolidation size, consolidation composition, and macroeconomic situation)
is enormous, the universe of potential regressions to estimate given all the possible combi-
nations of proxies is very difficult to work with. Therefore, extracting conclusions robust
to the particular regression estimated might be extremely difficult in this setting in view of
the simple examples presented in Table 4.

To overcome these issues we consider model averaging methods. Model averaging repre-
sents an agnostic alternative to the previous approach (i.e. the approach considered in Table
4 which is based on selecting a single regression and deciding which variable is important
depending on its associated t-ratio). The key idea of model averaging is to consider and
estimate all the possible regressions, and then report a weighted average as the estimate of
interest. Therefore, model averaging is agnostic in the sense that a researcher relying on this
approach holds the view that the true single model is unknown and probably unknowable.
The best she can do, then, is to consider all the possible alternatives instead of basing her
conclusions on one single regression.

The model averaging methodology allows a ranking to be constructed of the variables
ordered by their relative importance in the contribution to the model fit, i.e. the Posterior
Inclusion Probability (PIP). Those variables with higher PIP are the ones that contribute
most to explaining the dependent variable’s variation, in our case the successful consolidation
episodes. Note that the results presented in this paper using model averaging techniques
must be interpreted with caution, we can only conclude which are the variables most robustly
correlated with successful consolidations. A brief introduction and formal details of model

averaging techniques can be found in the Appendix.
[Table 5 here]

Table 5 presents the results when applying model averaging to estimate all the candidate
regressions in order to investigate which regressors are robust determinants of successful con-
solidations. Output gap is the only variable for which the posterior inclusion probability
(PIP) is higher than the prior inclusion probability, whereby the main conclusion emerg-

ing from Table 5 is that the output gap is the only robust determinant of successful fiscal

20 Ardagna (2004) concludes that stabilizations implemented by cutting public spending lead to higher
GDP growth rates, and also that the success of fiscal adjustments in reducing debt-to-GDP ratio depends
on the size of the contraction and less on its composition.
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consolidations. Moreover, its posterior standard error is smaller than its posterior mean.
Therefore we can also conclude that the output gap positively affects the probability of
success of a fiscal consolidation package. This result implies that whatever the composition
or the size of the adjustment, the most relevant economic policies in times of fiscal consoli-
dation must be oriented toward the objective of sustained and higher rates of GDP growth.
Those consolidations not accompanied by economic reforms aimed at increasing employment
and productivity will have more difficulties in the reduction of debt-to-GDP ratios. One
interpretation of this result is that it is easier to succeed by increasing the denominator
(GDP) than by reducing the numerator (debt). Which are the best policies for increasing

GDP is of course a controversial question that is beyond the scope of this paper.

6.1 Alternative Definitions of Successful Consolidations

How to define a successful consolidation is not straightforward, and the literature has consid-
ered different criteria. Once we have identified the fiscal consolidation episodes in the OECD
according to the CAPB-based definition in AA2010FTin this sub-section we isolate success-
ful consolidations considering two alternative criteria, in addition to the debt-to-GDP ratio
criterion considered in the previous section (which is usually the most common approach in
the literature).

First, we use an expansionary criterion in terms of GDP growth to identify successful
consolidations. According to this expansionary criterion, a fiscal consolidation succeeds if
average trend growth between t and ¢+ 2 is greater than between ¢t — 1 and ¢t — 2 (see Giudice
et al., 2007). These fiscal consolidations are usually labeled in the literature as expansionary
consolidations.

Second, we also consider a persistence criterion. This criterion identifies as successful
those consolidations in which the primary cyclically adjusted budget balance improves by at
least three percentage points of GDP over three consecutive years (i.e. between ¢ — 2 and ¢,
between t — 1 and ¢ + 1 or between ¢ and t + 2), and in each year the change in the primary
cyclically adjusted budget balance cannot be below —0.5 percentage points of GDP.

Using these two dummy variables we repeat the analysis carried out in the previous
section using model averaging. Results are presented in Table 6; columns (1), (2), and
(3) report the robust determinants of successful consolidations defined according to the
persistence criterion. With respect to expansionary consolidations, results are reported in
columns (4), (5), and (6) of Table 6.

[Table 6 here]

Regarding the persistence criterion, only the change in wage expenditures as a share of
the total change in the primary deficit is a robust determinant of successful consolidations.

This implies that the higher the proportion of the consolidation conducted via reducing

21The consolidation dummy from AA2010 identifies a fiscal consolidation episode in a given year if the

cyclically adjusted primary balance (CAPB) improves by at least 1.5% of GDP.
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public wages, the higher the probability of the adjustment being successful in terms of
persistence in the deficit reduction. Cutting public wages is a very costly political decision
and, therefore, governments will only reduce the public wage bill when they take seriously the
fiscal consolidation program, and they are thus more likely to achieve the deficit reduction
objective.

With respect to the expansionary criterion, given that the prior inclusion probability
for each variable is 0.5 and all the PIPs are below this threshold, we conclude that there is
no variable robustly affecting the probability of a fiscal consolidation being expansionary.
This is the most-commonly used criterion for labeling variables as robust / non-robust in
the model averaging literature. We assume a priori that all variables are equally robust (i.e.
prior inclusion probability of 0.5) and we label as robust those variables for which the PIP is
higher than 0.5. This would imply that the data support these variables more than the rest
of the regressors, but if no variable satisfies this criterion, the conclusion is that no variable
is robust. In addition, all the variables considered as candidate determinants have posterior
standard errors larger than the corresponding posterior means, which reinforces the previous

conclusion of no variable robustly correlated with expansionary fiscal consolidations.

7 Concluding Remarks

The decision to carry out a fiscal adjustment in order to restore the budget balance is not
independent of developments in the economy. This paper provides evidence in favor of this
hypothesis and estimates the effect of fiscal retrenchments on GDP growth accounting for
the endogeneity of these episodes. In particular, while under exogeneity we find that fiscal
consolidations positively affect GDP growth, considering endogenous consolidations we find
that fiscal adjustments have the expected negative (and Keynesian) effect on GDP growth in
the short term. This is true for both the CAPB-based definition of consolidation considered
in Alesina and Ardagna (2010) and the fiscal consolidations defined by the IMF (2010)
following the narrative approach. This sharp contrast between the results under exogeneity
and under endogeneity indicates that non-Keynesian effects of fiscal consolidation episodes
previously found in the literature might be due to endogeneity biases.

Successful consolidations are those in which the reduction of the debt-to-GDP ratio three
years after the beginning of the adjustment is greater than 4.5%. We analyse which factors
are the most relevant in generating successful consolidations via model averaging techniques.
Our results indicate that, in order to succeed in reducing budget deficits, economic growth
is the only relevant ingredient. Without economic recovery, fiscal consolidations will have
huge difficulties in reducing budget deficits. However, we also find that cuts in public wages
are the only ingredient of fiscal consolidations in which persistent reductions in primary

budget deficits were achieved.
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A Appendix

A.1 Data Appendix

This section describes the data employed in the paper. All data are from the OECD Eco-

nomic Outlook Database no. 84.

e Government debt level: government gross debt as a share of GDP.

e Deficit level: cyclically adjusted primary deficit as a share of GDP (i.e. primary

expenses minus total revenue)

e Consolidation size: Change in the cyclically adjusted primary balance as a share of
GDP.

e AWage expenditures: Change in government wage bill expenditures.

e ANon-wage expenditures: Change in government non wage bill expenditures.
e ASubsidies: Change in subsidies to firms.

e ATransfers: Change in cyclically adjusted transfers as a share of GDP.

e AGovernment investment: Change in the gross government consumption on fixed

capital.

e Alncome taxes: Change in cyclically adjusted direct taxes on household as a share of
GDP.

e ABusiness taxes: Change in cyclically adjusted direct taxes on businesses as a share
of GDP.

e Alndirect taxes: Change in cyclically adjusted indirect taxes as a share of GDP.

e AOther taxes: Change in cyclically adjusted other taxes (different from income, busi-

ness or indirect) as a share of GDP.

e AS.s. contributions: Change in cyclically adjusted social security contributions paid

by employers and employees as a share of GDP.
e GDP growth: Yearly growth rate of real per capita GDP for each country.
e Output gap: % of potential GDP.
e Alnterest rate: Change in the real short-run interest rates between ¢t + 1 and ¢ — 1.
e AFExchange rate: Change in the exchange rate between ¢t + 1 and t — 1.

e Investment growth: Yearly growth rate of private non-residential gross fixed capital

formation.
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e Consumption growth: Yearly growth rate of private final consumption expenditure.

e Unemployment growth: Yearly growth rate of the unemployment rate.

Note that all the regressors belonging to the public bill (e.g. AWage expenditures,
ASubsidies, Alndirect taxes,...) are divided by the total change in the primary deficit
(Altem/ADeficit) to focus on the proportion of the adjustment which was due to a particular
item as proxies of the composition. More concretely, an increase in these variables means
that a larger share of the change in the primary deficit is due to a change in the particular
item of the public bill. For the spending items, an increase in these variables means that
a larger share of the increase (reduction) of the primary deficit is obtained by increasing
(cutting) the particular spending item. For the revenue items, an increase in these variables
means that a larger share of the increase (reduction) of the primary deficit is obtained by

cutting (increasing) the particular revenue item of the government budget.

A.2 (Bayesian) Model Averaging

Within the paper’s framework, model uncertainty arises because the lack of clear theoretical
guidance on the choice of regressors affecting the probability of success during fiscal con-
solidation episodes results in a wide set of possible specifications. Therefore, researchers’
uncertainty about the value of the coefficient of interest in a regression exists at two distinct
levels. The first is the uncertainty associated with the parameter conditional on a given
empirical model. This level of uncertainty is of course assessed in virtually every empirical
study. What is not fully assessed is the uncertainty associated with the specification of the
empirical model. It is typical for a given paper that the specification of the regression is
taken as essentially known; while some variations of a baseline model are often reported,
via different choices of control variables, standard empirical practice does not systematically
account for the sensitivity of claims about the parameter of interest to model choice.

Many researchers consider that the most promising approach to account for model un-
certainty is to employ model averaging techniques to construct parameter estimates that
formally address the dependence of model-specific estimates on a given model. The ba-
sic idea behind model averaging is to estimate the distribution of unknown parameters of
interest across different models. The fundamental principle of model averaging is to treat
models and related parameters as unobservable, and to estimate their distributions based on
the observable data. In contrast to classical estimation, model averaging copes with model
uncertainty by allowing for all possible models to be considered, which consequently reduces
the biases of parameters.

Formally, consider a generic representation of an empirical model of the form:
U=0X+e¢ 9)

where ¥ is the dependent variable of interest (the successful consolidation dummy in our

case), and X represents a set of covariates (such as the level of government debt, the size of
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the consolidation...). Imagine that there are potentially very many empirical models, each
given by a different combination of explanatory variables (i.e. different vectors X), and each
with some probability of being the 'true’ model. This is the starting idea of the Bayesian
Model Averaging methodology@

Using the Bayesian jargon, a model is formally defined by a likelihood function and a
prior density. Suppose we have K possible explanatory variables. We will have 2% possible
combinations of regressors, that is to say, 2& different models - indexed by M; for j =
1,...,25- which all seek to explain y -the data-. M, depends upon parameters 7. In cases
where many models are being entertained, it is important to be explicit about which model is
under consideration. Hence, the posterior for the parameters calculated using M; is written

as:

: 07, M;) g (67| M;
g (93’3/, Mj) _ f (Yl f]g/&\i() | M;)

and the notation makes clear that we now have a posterior, a likelihood, and a prior for

(10)

each model. The logic of Bayesian inference suggests that we use Bayes’ rule to derive a
probability statement about what we do not know (i.e. whether a model is correct or not)
conditional on what we do know (i.e. the data). This means the posterior model probability
can be used to assess the degree of support for M;. Given the prior model probability P (1)

we can calculate the posterior model probability using Bayes Rule as:

Since P (M;) does not involve the data, it measures how likely we believe M; to be the

P (Mjly) =

correct model before seeing the data. f (y|M;) is often called the marginal (or integrated)
likelihood, and is calculated using and a few simple manipulations. In particular, if we
integrate both sides of with respect to 67, use the fact that [ g (67|y, M;)d6? =1 (since

probability density functions integrate to one), and rearrange, we obtain:

f (y]M;) = / £ (167, 3) g (671, 6 (12)

The quantity f (y|M;) given by equation is the marginal probability of the data,
because it is obtained by integrating the joint density of (y,6”) given y over 7. The ratio
of integrated likelihoods of two different models is the Bayes Factor and it is closely related
to the likelihood ratio statistic, in which the parameters ¢’ are eliminated by maximization
rather than by integration.
oK

Moreover, considering 6 a function of 7 for each j = 1, ..., 2%, we can also calculate the

posterior density of the parameters for all the models under consideration:

K

9 (0ly) = 3" P(Mily) g Oly. M) (19

22While model averaging can be interpreted from a frequentist viewpoint, its roots are based on the

Bayesian paradigm. See Moral-Benito (2010) for an overview of model averaging methods.
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If one is interested in point estimates of the parameters, one common procedure is to
take expectations across :

K

E@ly) =" P(Mily) E (6ly, M) (14)

Following Leamer (1978), we calculate the posterior variance as:

K

Vel = Y PGV (6l M) (15
b3 POl (B (6l M)~ B 0ly)?

Inspection of shows that the posterior variance incorporates both the estimated
variances of the individual models as well as the variance in estimates of the 6’s across
different models. Hence, the uncertainty at the two different levels mentioned above is
taken into account.

Moreover, the BMA methodology allows constructing a ranking of variables ordered
by their robustness. In our particular case, robustness as determinants of successful fiscal
consolidations. In order to construct our measure of robustness, we estimate the posterior
probability that a particular variable / is included in the regression, and we interpret it as the
probability of that the variable belongs in the true empirical model. In other words, variables
with high posterior probabilities of being included are considered as robust determinants
of succeed when a fiscal adjustment is carried out. This is called the posterior inclusion
probability for variable h, and it is calculated as the sum of the posterior model probabilities

for all of the models including that variable:

posterior inclusion probability = P (), # 0]y) = Z P (M;ly) (16)

0,70

As an indication of our ignorance, we assume that all the possible models are equally
probable a priori so that P(M; =1/2 V j =1,...,2K. This prior on the model space also
implies a prior on the regressors, in particular, it implies that all regressors have a prior
inclusion probability equal to 0.5. It is usual in the model averaging literature to impose a
threshold to determine which variables are robust. More concretely, the most commonly-
used threshold is the prior inclusion probability, i.e. those regressors with posterior inclusion
probability higher than the prior inclusion probability are labeled as robust because the data
supports their inclusion in the model.

On the other hand, we make use of the Schwarz asymptotic approximation to the Bayes
Factor, and therefore replace equation by:

N
2

P(M;) N2 SSE;

P(M;ly) = — -
> i P (M;)

(17)

vz

2 SSE;
where SSFE; is the sum of squares for model j, and N is the number of observations.

Therefore, instead of equation ([14]) we will use:
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2K 2K
E(6ly) =) P(Mjly) E (6ly, M;) = Y | P (M;ly) 65 (18)

j=1 j=1
where géLS is the OLS estimate for model j. Equation is true if we either assume
diffuse priors on the parameter space for any given sample size, or have a large sample for

any given prior on the parameter space. Equations and are the basis of the BACE
approach described in Sala-i-Martin et al. (2004) in the context of growth regressions.
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Table 1: Endogenous versus Exogenous Fiscal Consolidations

AA2010 Dummy IMF Dummy AA2010 Dummy
Consolidation Comsolidation Stimulus
Estimation Method Panel OLS Panel IV Panel OLS Panel IV Panel OLS Panel IV
0 2) 3) (4) (5) (6)
Dependent Variable is GDP Growth
Growth;_; 0.835 0.861 0.841 0.876 0.840 0.866
(0.020) (0.030) (0.023) (0.037) (0.019) (0.029)
Consolidation / 0.004 —0.004 —0.005 —0.015 —0.007 —0.004
Stimulus (0.001) (0.002) (0.003) (0.006) (0.002) (0.003)
Fixed Effects YES YES YES YES YES YES
AR(2) test p-value 0.45 0.57 0.31
Hausman p-value 0.00 0.07 0.27
Observations 554 554 393 393 5H4 5H4
Countries 21 21 15 15 21 21
R-squared 0.70 0.71 0.71

Notes: This Table presents the results of estimating equation (1) [Growth;s = o Growth;;_;+8 Consolidation;:+
1; + 8t + vi¢] under diferent exogeneity/endogeneity assumptions and for two alternative consolidation dummies
(AA2010 and IMF). In columns (5) and (6) the consolidation dummy is substituted by the stimulus dummy
defined in Alesina and Ardagna (2010). Panel OLS with country-specific effects is the estimator considered
in columns (1), (3) and (5) under the exogeneity assumption, and the Anderson and Hsiao (1982) panel IV
estimator is employed in columns (2), (4) and (6) under the endogeneity assumption. AR(2) test p-value refers
to the p-values from the Arellano and Bond’s (1991) test for the lack of second order autocorrelation in the
first differenced errors. Under this null hypothesis the instruments considered to address the endogeneity are
valid because the errors in levels are not correlated as implied by assumption (3). Hausman p-value reports
the obtained p-value from a Wald test of the null of exogenous fiscal consolidations (i.e. the null of equality
between the coefficients estimated by panel OLS —efficient under the null— and panel IV —consistent under
the null but robust to partial endogeneity—). If exogeneity of the fiscal consolidation holds, the null of equality

of coefficients would be true. Standard errors reported in parentheses are clustered at the country level.
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Table 2: Heterogeneous Effects of Fiscal Consolidations

AA2010 Dummy IMF Dummy
Government Public Current Structural Government Public Current Structural
7 Variable Debt Level Wages Expenditure  Reform Debt Level Wages Expenditure  Reform
Estimation Method Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV
(1) () (3) (4) (5) (6) (7 (8)
Growth;_; 0.85 0.84 0.84 0.84 0.84 0.84 0.84 0.84
(t-ratio) (0.02) (0.02) (0.02) (0.03) (0.02) (0.02) (0.02) (0.03)
Consolidation —0.002 —0.005 —0.016 —0.005 —0.03 —0.01 —0.016 —0.01
(t-ratio) (0.006) (0.002) (0.005) (0.002) (0.01) (0.003) (0.005) (0.005)
7 * Consolidation —0.004 —0.008 —0.006 —0.009 0.02 —0.003 —0.001 —0.02
(t-ratio) (0.007) (0.012) (0.004) (0.007) (0.02) (0.006) (0.001) (0.01)
¢ > 0 if: Never Never Never Never Never Never Never Never
Interest rate Exchange rate  Maastricht Interest rate Exchange rate  Maastricht
7 Variable Change Change Dummy Spread Change Change Dummy Spread
Estimation Method Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV Panel IV
(9) (10) (1) (12) (13) (14) (15) (16)
Growth;_; 0.86 0.86 0.84 0.85 0.86 0.85 0.83 0.84
(t-ratio) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02) (0.02)
Consolidation —0.02 —0.006 —0.006 —0.01 —0.02 —0.02 —0.02 —0.02
(t-ratio) (0.006) (0.002) (0.002) (0.003) (0.006) (0.006) (0.005) (0.007)
7 * Consolidation —0.006 0.02 0.01 0.001 —0.06 0.04 0.03 0.001
(t-ratio) (0.002) (0.02) (0.006) (0.001) (0.02) (0.03) (0.02) (0.001)
¢ > 0if: Z < —0.28 Never Never Never Z < —0.28 Never Never Never

Notes: This Table presents the results of estimating equation (6) (g9it = agit—1 + BDit +vZit Dt + i + 8¢ + vi¢) under the
endogeneity assumption and for two alternative consolidation dummies (AA2010 and IMF). In this specification we regress
the GDP growth rate on the consolidation dummy adding an interaction term between the dummy and eight alternative

Z variables (Z * Consolidation). This interaction term allows the possibility of a positive effect of the fiscal consolidation

episode for certain values of Z even if § is negative. In particular, the overall effect of the fiscal adjustment is given by

¢ = B+ ~vZ;t. The significance of the interaction term allows us to test if non-keynesian effects might appear under certain

circumstances surrounding the consolidation episode as proposed in the literature (e.g. consumption channel if the debt of
Government debt is high enough, investment channel if the adjustment is based on reducing public wages, lax monetary
policy accompanying the consolidation...) The Anderson and Hsiao (1982) panel IV estimator is employed in all columns.

Dependent variable is always the GDP growth rate. Standard errors reported in parentheses are clustered at the country

level.
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Table 3: Effect on Consumption, Investment and Unemployment

Estimation Method

Investment

Consumption

Unemployment

AA2010

Panel IV  Panel IV

(1)

IMF

(2)

AA2010
Panel IV  Panel IV

(3)

IMF

(4)

AA2010
Panel IV Panel IV

(5)

IMF

(6)

Growth;_; 0.455 0.448 0.887 0.897 0.282 0.122
(0.075) (0.070) (0.018) (0.024) (0.053) (0.107)
Consolidation —0.055 —0.105 —0.002 —0.021 0.039 —0.006
(0.015) (0.031) (0.002) (0.008) (0.017) (0.042)
Fixed Effects YES YES YES YES YES YES
AR(2) test p-value 0.58 0.74 0.84 0.54 0.19 0.16
Observations 440 337 518 390 517 390
Countries 18 13 18 15 21 15

Notes: This Table presents the results of estimating equation (8), (Growth]ilt =« Grow‘chﬁ_1 + B Consolidation;; + n; +

0t + v;+ where h is consumption, investment or unemployment) under the endogeneity assumption and for two alternative
consolidation dummies (AA2010 and IMF). The Anderson and Hsiao (1982) panel IV estimator is employed in all the
columns. AR(2) test p-value refers to the p-values from the Arellano and Bond’s (1991) test for the lack of second

order autocorrelation in the first differenced errors. Under this null hypothesis the instruments considered to address the

endogeneity are valid because the errors in levels are not correlated as implied by assumption (3). Standard errors reported

in parentheses are clustered at the country level.
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Table 4: Characteristics of Sucessful Fiscal Consolidations

AA98 A04

GO7

Dependent variable is the successful consolidation dummy

GDP growth 12.47

(t-ratio) (4.67)

Government debt in ¢t — 1 —0.02 —0.23
(t-ratio) (—0.17) (—1.58)
Deficit level in t — 1 0.34

(t-ratio) (0.31)
Consolidation Size 1.91 2.52 2.44
(t-ratio) (0.61) (0.90) (0.76)
A wage expenditures —0.03 —-0.41 0.01
(t-ratio) (—0.18) (—2.07) (0.05)
A interest rate —0.01
(t-ratio) (—0.22)
A exchange rate 0.01
(t-ratio) (0.32)
Output gap 0.02
(t-ratio) (0.82)
R? 0.01 0.29 0.06
Obs. 73 73 73

Notes: This Table presents the results from estimating three OLS regressions of the

successful (in terms of debt reduction) consolidation dummy on the determinants
suggested in Alesina and Ardagna (1998) [AA98], Ardagna (2004) [A04], and Giudice
et al. (2007) [GO7]. The change in wage expenditures is relative to the change in pri-

mary budget deficit (i.e. Awage expenditures is one of the items in Aitem;s/ADef;t;

an increase in this variable means that a larger share of the reduction of the primary

deficit is obtained by cutting the public wage bill.).
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Table 5: Characteristics of Successful Consolidations via Model Averaging

PIP P. Mean P. Std.

Output gap 0.60 0.05 0.02
AS.s. contributions 0.42 —0.58 0.30
AOther taxes 0.28 —0.57 0.37
ATransfers 0.25 0.28 0.21
GDP growth 0.21 4.50 3.64
ABusiness taxes 0.20 0.31 0.27
AGovernment investment 0.16 0.15 0.16
Deficit level 0.15 —1.36 1.61
ANon-wage expenditures 0.14 —0.32 0.43
Government debt level 0.13 —0.15 0.18
AWage expenditures 0.13 —0.19 0.31
Alndirect taxes 0.12 —0.13 0.26
Alnterest rate 0.11 —0.02 0.03
Alncome taxes 0.11 —0.03 0.22
Consolidation size 0.11 —1.87 3.84
ASubsidies 0.11 —0.24 0.56
AExchange rate 0.10 —0.01 0.02
Prior Inclusion Probability 0.5

Number of models estimated 131,072

Notes: PIP refers to the posterior inclusion probability of a particular regressors. Given the prior inclusion
probability is equal for all the variables (i.e. 0.5), those variables with PIP higher than 0.5 are labeled as robust
determinants of successful consolidations. All the regressors belonging to the public bill (e.g. ASubsidies,
Alndirect taxes,...) are divided by the total change in the primary deficit to focus on the proportion of
the adjustment which was due to a particular item as proxies of the composition. P. Mean refers to the
posterior mean conditional on inclusion of a given regressor in the empirical model, which is a weighted average
of model-specific coefficient estimates with weights given by the model-specific R-squares. P. Std. is the
square root of the posterior variance which is a weighted average of model-specific variances also including the
variance of the estimates across different models. The sample is formed by 73 country-year pairs in which a
consolidation took place. The 131,072 estimated models come from all the possible combinations of the 17
regressors (217 = 131,072).
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Table 6: Characteristics of Successful Consolidations: Alternative Definitions

Persistence Criterion Expansionary Criterion

PIP  P.Mean P.Std. PIP  P.Mean  P.Std.
(1) (2) (3) (4) (5) (6)

AWage expenditures 0.72 0.38 0.15 0.10 0.05 0.22
Alncome taxes 0.34 0.19 0.11 0.11 —0.07 0.16
GDP growth 0.17 2.13 2.00 0.10 —0.51 2.81
Alndirect taxes 0.14 —0.12 0.15 0.10 —0.06 0.20
AGovernment investment 0.13 —0.07 0.10 0.13 —0.09 0.13
AS.s. contributions 0.13 0.13 0.19 0.16 0.28 0.27
Output gap 0.12 0.01 0.01 0.17 —0.02 0.02
AOther taxes 0.12 —0.12 0.25 0.10 —0.10 0.31
ATransfers 0.12 —0.06 0.12 0.14 0.14 0.16
ABusiness taxes 0.12 —0.08 0.16 0.11 —0.08 0.22
ANon-wage expenditures 0.11 0.12 0.24 0.12 0.25 0.34
Government debt level 0.10 0.04 0.11 0.10 0.04 0.15
Deficit level 0.10 —0.29 0.82 0.19 1.46 1.20
Alnterest rate 0.10 0.00 0.02 0.10 0.00 0.03
ASubsidies 0.10 0.06 0.31 0.10 0.11 0.46
AExchange rate 0.10 0.00 0.01 0.10 0.00 0.01
Consolidation size 0.10 0.11 2.19 0.26 4.84 3.20
Prior Inclusion Probability 0.5 0.5

Number of models estimated 131,072 131,072

Notes: PIP refers to the posterior inclusion probability of a particular regressors. Given the prior inclusion
probability is equal for all the variables (i.e. 0.5), those variables with PIP higher than 0.5 are labeled as robust
determinants of successful consolidations. All the regressors belonging to the public bill (e.g. ASubsidies,
Alndirect taxes,...) are divided by the total change in the primary deficit to focus on the proportion of the
adjustment which was due to a particular item as proxies of the composition. P. Mean refers to the posterior
mean conditional on inclusion of a given regressor in the empirical model, which is a weighted average of model-
specific coefficient estimates with weights given by the model-specific R-squares. P. Std. is the square root of
the posterior variance which is a weighted average of model-specific variances also including the variance of
the estimates across different models. The sample is formed by 73 country-year pairs in which a consolidation
took place. The 131,072 estimated models come from all the possible combinations of the 17 regressors
(217 = 131, 072).
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Figure 1: Fiscal Consolidations and Predicted Probabilities
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This graph presents the consolidation episodes over the period 1980-2007 defined as in

AA2010 (grey areas) and the precited probabilities from past economic information (solid

line). Predicted probabilities are estimated from a country-by-country probit of the consoli-

dation dummy on two lags of GDP growth and primary deficit.

IMF Dummy

E
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This graph presents the consolidation episodes over the period 1980-2007 defined according to

the IMF narrative approach (grey areas) and the precited probabilities from past economic

information (solid line). Predicted probabilities are estimated from a country-by-country

probit of the consolidation dummy on two lags of GDP growth and primary deficit.
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