Economic Modelling 37 (2014) 255-270

journal homepage: www.elsevier.com/locate/ecmod

Contents lists available at ScienceDirect

Economic Modelling

Assessing fiscal episodes

Anténio Afonso *®, Jodo Tovar Jalles “*

@ CrossMark

@ ISEG/UTL — Technical University of Lisbon, Department of Economics, UECE — Research Unit on Complexity and Economics, Portugal
b European Central Bank, Directorate General Economics, Kaiserstrae 29, D-60311 Frankfurt am Main, Germany

€ OECD, Economics Department, 2 rue Andre Pascal, 75775 Paris, CEDEX 16, France

ARTICLE INFO ABSTRACT

Article history:
Accepted 30 October 2013

In an OCDE panel, for the period 1970-2010, we assess the effects of fiscal consolidation episodes, with four dif-
ferent definitions. Our results reveal that lower final government consumption increases private consumption in
three out of the four approaches, when a fiscal consolidation occurs, and the debt ratio is above the cross-country

JEL classification: average. The magnitude of these coefficients is higher for countries with lower debt levels, implying more suc-
g? cessful consolidations associated with reduced crowding-out effects. There is some evidence of non-Keynesian
62 effects for both private consumption and private investment, and the effects of social transfers on private invest-
H5 ment tend to be negative, both in the short and long run. In a financial crisis, such effects are also more prone to
H62 happen. Finally, raising long-term interest rates reduces per capita private investment.
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1. Introduction

The 2008-2009 economic and financial crises brought again into the
limelight the question of fiscal episodes and the importance of the so-
called expansionary fiscal consolidations. Indeed, while several institu-
tions and economists argued for the importance of fiscal stimuli in the
context of the crisis, the case for fiscal retrenchment, which via expecta-
tions, promotes more private demand and growth, surfaced again in the
discussion in the aftermath of the crisis. Therefore, in this paper we re-
visit the debate of the non-Keynesian effects of fiscal policy, and assess
notably expansionary fiscal consolidation episodes in the context of
OECD countries, via private consumption and private investment.

In view of the somewhat ad-hoc set-up that is usually available in
the existing studies, we contribute to the literature by cross-checking
several methods that have been used to determine the existence of fis-
cal episodes, in order to confer some robustness to the analysis. Conse-
quently, on the one hand, we use several more established approaches
to determine fiscal episodes, based on changes of the cyclically adjusted
primary balance, proposed and applied by Giavazzi and Pagano (1996),
Alesina and Ardagna (1998), and Afonso (2010). On the other hand, and
as an additional comparison, we also use the fiscal episodes identified
on the basis of a so-called policy action-based approach proposed by
the IMF (2010).
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Specifically, we assess in a panel framework, for the period 1970-
2010, whether a usually expected positive response of private con-
sumption and private investment to a fiscal expansion is reversed.
Such event can arise if, for instance, consumers and investors might
anticipate future difficulties stemming from fiscal expansions and a de-
crease in permanent income and in private consumption may occur.
Moreover, if agents actually expect benefits from the implementation
of a credible fiscal retrenchment, such reverse effect may indeed take
place.

In a nutshell, our results show that lower final government con-
sumption would increase private consumption in the short run, when
there is a fiscal consolidation, and the debt ratio is above the cross-
country average. The magnitude of these coefficients is higher for coun-
tries with lower debt levels, translating a more successful consolidation
programme associated with reduced crowding-out effects. Regarding
private investment, in general, our estimations deliver weaker but sim-
ilar results to the ones reported for private consumption, with social
transfers having a negative impact on private investment, both in the
short and long run. The three approaches that determine the fiscal epi-
sodes on the basis of the cyclically adjusted primary balance tend to pro-
duce closer results than the so-called policy-based action method. In
any case, empirical evidence seems to support the existence of non-
Keynesian effects affecting both private consumption and private in-
vestment (which is further adversed in the presence of financial
crises). Finally, raising long-term interest rates reduces per capita
private investment.
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Table 1
Fiscal Episodes (FE), based on the change in the primary cyclically adjusted budget balance and on the so-called policy action-based approach.
Country IMF FE1 FE2 FE3
Contractions Expansions Contractions Expansions Contractions Expansions Contractions
Australia 1980, 1985-88, 1994-99 2009 1987-88 1975, 2009 1987-88 2009 1987-88
Austria 1976, 2004 1997 1976, 2004 1984, 1997, 2001, 2005 2004 1984, 1997, 2001, 2005
Belgium 1982-84, 1987, 1990, 1981, 2005, 2009 1982-87 1981, 2005, 2009 1982-85, 1993, 2006 1981, 2005, 2009 1982-85
1992-99
Canada 1980-1999 1975, 1977-78, 2002, 2009 1987, 1996-98 1977, 2001-02, 2009 1981, 1986-87, 1996-97 1975, 2009 1987, 1996-97
Denmark 1983-86, 1995 1975-76, 1982, 1991, 2010 1983-87 1975-76, 1982, 1990-91, 1983-86 1975-76,1982,1991, 2010  1983-86
1994, 2009-10
Finland 1984, 1988, 1992-2000, 1979-80, 1991-93, 2010 1976-77,1997-98, 1978-79, 1987, 1991-92, 1976-77, 1981, 1984, 1988, 1978-79, 1987, 1991-92, 1976-77,1996-97,
2006-07 2000-01 2009-10 1996-97, 2000-01 2010 2000-01
France 1984, 1986-89, 1991, 2009-10 2009-10 2009-10
1995-98, 2000, 2006-07
Germany 1982-89, 1992-2000, 1975, 1991, 2001-03 1975, 1990-91, 2001-02 1975, 1990-91, 2001-02
2003-07
Greece 1981-85, 1989-90, 1991-92, 1994, 1996-99,  1981-82, 1985, 1989-90, 1982, 1986, 1991-92, 1996-98, 1981-82, 1985, 1990, 1991,1994, 1996-97,
2008-09 2006, 2010 2008-09 2005-06, 2010 2008-09 2006, 2010
Ireland 1982-88, 2009 1975, 1979, 2001-03, 2007-09  1976-77, 1983-86, 1974-75, 1978-79, 1995, 1976-77, 1983-84, 1988, 2010 1974-75, 1978-79, 1976-77, 1983-84,
1988-89, 2010 2001-02, 2007-09 2001-02, 2007-09 1988, 2010
Italy 1992-98, 2004-07 2001 1977, 1982-83, 1992-94 1981, 2001 1977, 1982-83, 1992-93 1981, 2001 1977, 1982-83,
1992-93
Japan 1997, 2003-07 1993-95, 1998 2009-10 1998-2000, 2005-07 1975, 1994-95, 1998, 2009-10 1998-99, 2005-06 1993-94, 1998, 2009-10 1999-00, 2006-07
Netherlands 2002, 2010 1991, 1993 2001-02, 2009-10 1991, 1993 2002, 2009-10 1991
Portugal 1983, 2000-03, 2005-07 1978-80, 2005, 2009-10 1977, 1983-84, 1986 1978-79, 1985, 1990, 1993, 1977, 1983-84, 1986, 1988, 1992,  1978-79, 1993, 2005, 1977, 1983-84,
2005, 2009-10 1995,2006 2009-10 1986, 1988, 1992
Spain 1983-89, 1992-98 2008-10 1987 2008-09 1986, 1987, 2010 2008-09 1987
Sweden 1983-84, 1986, 1992-97, 1974, 1979-80, 1991-94, 1984, 1987, 1996-99 1974, 1979, 1991-93, 2002-03, 1976, 1983-84, 1987, 1996-97 1974,1979,1991-93, 2002 1984, 1987, 1996-97
2007 2002-03 2010
United 1981-82, 1994-99 1972-75, 1992-94, 1981-82, 1997-2000 1972-73, 1990, 1992-93, 1981, 1997-98, 2000 1972-73, 1992-93, 1981, 1997-98
Kingdom 2001-04, 2009-10 2001-02, 2009-2010 2001-03, 2009-10

United States

Years with
episodes

Average
duration
(years)

1980-81, 1985-86, 1988,
1990-91, 1993-94, 2000
172

38

2001-02, 2007-10

95

2.0

73

2.1

2001-02, 2007-08
95

16

79

15

1974, 2001-02, 2007-08
78

16

59

1.6

Notes: all measures computed by the authors, except the IMF one.
FE1 — measure used by Giavazzi and Pagano (1996): the cumulative change in the primary cyclically adjusted budget balance is at least 5, 4, 3 percentage points of GDP in respectively 4, 3 or 2 years, or 3 percentage points in one year.
FE2 — measure used by Alesina and Ardagna (1998): the change in the primary cyclically adjusted budget balance is at least 2 percentage points of GDP in one year or at least 1.5 percentage points on average in the last two years.

FE3 — measure based on Afonso (2010): a fiscal episode occurs when either the change in the primary cyclically adjusted balance is at least one and a half times the standard deviation (from the full panel sample) in one year, or when the change in the

primary cyclically adjusted balance is at least one standard deviation on average in the last two years.
IMF — measure computed by the IMF (2010), so-called policy action-based approach to account for consolidation episodes.
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Note: budget position measured by the cyclically adjusted primary balance (% of GDP).

Source: authors’ computations.

Fig. 2. Initial fiscal imbalances and subsequent adjustment: 1970-2010. Note: budget position measured by the cyclically adjusted primary balance (% of GDP). Source: authors

computations.

The remainder of the paper is organised as follows. Section 2 briefly
reviews the related literature. Section 3 determines the fiscal episodes.
Section 4 assesses the effects of the fiscal adjustments. Section 5
concludes.

2. Literature

The discussion of expansionary fiscal consolidations can be traced
back to Feldstein (1982), who argued that when permanent public
spending cuts are seen as an indication of future tax cuts, rising expec-
tations of permanent income increase.! If a serious fiscal consolidation
occurs, there may be an induced wealth effect, leading to an increase
in private consumption. On the other hand, lower government borrow-
ing requirements decrease the risk premium associated with govern-
ment debt, contribute to reduce real interest rates and allow the
crowding-in of private investment. However, if consumers do not

! Blanchard (1990), Sutherland (1997) and Perotti (1999) mentioned that with high
debt ratios there is a higher probability of fiscal policy being non-Keynesian.
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Fig. 1. Changes in the primary cyclically adjusted budget balance: 1970-2010.
Source: authors' computations.
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Table 2

Economic performance and fiscal adjustments, 1970-2010.
2.1: IMF
capbb_gdp totgovexp_gdp totgovrev_gdp rpubinv rgovcons
t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
—0.25 1.19 1.94 46.59 36.50 44.82 42.78 34.74 4341 43.12 4351 3886  304.00 31534  293.65
rgdp rprivcons rprivinv Debt ratio unemp
t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
1607.79 1676.85 1519.15 1008.20 1051.28 937.63 269.92 278.76 250.11 51.56 6137 61.39 7.44 8.06 7.28

Note: each entry corresponds to the average values from the different fiscal episodes (contractions) computed under the four different methods: IMF, FE1, FE2 and FE3. The full set of

information with the individual episodes is available from the authors upon request.

think that a given fiscal consolidation is credible, then the usual negative
Keynesian effect on consumption will occur.?

In addition, Bertola and Drazen (1993) refer to a “trigger point,” as a
moment after which a fiscal adjustment is highly probable. In other
words, when government spending rises above a given threshold, this
increases the probability that a fiscal consolidation takes place. In this
context, consumers tend to exhibit a more Ricardian behaviour. They
show through the use of a model of intertemporal optimizing behaviour
that, if government spending follows an upward-trending stochastic
process and if the public believes that the resulting fiscal imbalance
will be cut sharply by tax increases when a specific trigger point is
reached, there will be a nonlinear negative relationship between private
sector consumption and government spending.

Several studies have tackled empirically this issue, although with
somewhat inconclusive results (see Afonso, 2010; Ahtiala and Kanto,
2002; Hjelm, 2002; van Aarle and Garretsen, 2003). Gobbin and van
Aarle (2001) analyse EU countries and find that non-Keynesian effects
dominate the traditional Keynesian expenditure effects of government
spending, taxation and transfer payments. For instance, Afonso (2010)
mentions that regarding general government final consumption there
is no statistically significant short-run effect on private consumption,
with or without fiscal consolidations for an OECD panel.

Regarding the possible effects of a fiscal consolidation in private in-
vestment, via, for instance, lower overall costs to provide public services
or due to a downward impact on the government debt implicit interest
rate, the question also deserves an assessment. A few results have been
provided arguing for a positive effect of a fiscal consolidation on private
investment notably by Ardagna (2009) and Schaltegger and Weder
(2010).

3. Fiscal episodes
3.1. Approaches to determine fiscal episodes

The most commonly used approaches to determine fiscal episodes
(either fiscal adjustments or expansions) are based on the changes in
the cyclically adjusted primary budget balance, which allows the correc-
tion of the effects, on the budget balance, resulting from changes in eco-
nomic activity such as inflation or real interest rate changes. Therefore,
we use the change in the cyclically adjusted primary budget balance as a
percentage of GDP, a widely used measure, along the lines of Giavazzi
and Pagano (1996), Alesina and Ardagna (1998), and Afonso (2010).
On the basis of the abovementioned studies, we determine the periods
where fiscal episodes occur using the respective proposed measures,
which we label in our study as FE1, FE2, and FE3.

The FE1 measure follows Alesina and Ardagna (1998) who adopted a
fiscal episode definition that allows the idea that some stabilisation

2 Such reasoning is sometimes also labelled as “the expectational view of fiscal policy”
(see Hellwig and Neumann, 1987).

periods may have only one year. More specifically, they consider the
change in the primary cyclically adjusted budget balance that is at
least 2 percentage points of GDP in one year or at least 1.5 percentage
points on average in the last two years.

On the other hand, the FE2 measure is the definition used by
Giavazzi and Pagano (1996), which decreases the probability of fiscal
adjustment periods with only one year by using a limit of 3 percentage
points of GDP for a single year consolidation. They proposed using the
cumulative changes in the primary cyclically adjusted budget balance
that are at least 5, 4, 3 percentage points of GDP in respectively 4, 3 or
2 years, or 3 percentage points in one year.

In addition the FE3 measure, used by Afonso (2010), defines the
occurrence of a fiscal episode when either the change in the primary
cyclically adjusted balance is at least one and a half times the standard
deviation (from the panel sample) in one year, or when the change in
the primary cyclically adjusted balance is at least one standard deviation
on average in the last two years.

Finally, and for comparison purposes, we also use the fiscal consoli-
dation episodes identified by the IMF (2010), following the Romer and
Romer (2010) approach.? In this case, only consolidation events are
available, while our computation of measures FE1, FE2, and FE3 allows
us to determine both fiscal contractions and fiscal expansions. These ep-
isodes are identified by looking at IMF and OECD historical reports and
by checking what countries intended to do at the time of publication.
Note, however, that this approach differs from the one used in Romer
and Romer (2010), who identify exogenous tax policy changes by care-
fully analysing US congressional documents. The IMF (2010) policy-
action based approach makes use of descriptive historical facts that usu-
ally describe what happened to the deficit in a particular period but they
do not go into the details of policy makers' intentions, discussions and
congressional records.

Our analysis covers the period 1970-2010 for a set of 14 European
Union (EU) countries plus four developed OECD economies, more
specifically: Austria, Belgium, Denmark, Finland, France, Germany,
Greece, Ireland, Italy, the Netherlands, Portugal, Spain, Sweden, the
UK, and Australia, Canada, Japan and the U.S. Overall, we have a panel
of annual data whose dimension reaches a maximum of 738 observa-
tions (see Appendix A for data sources and descriptive statistics).

3.2. The fiscal episodes

In Table 1 we report the fiscal episodes computed according to the
abovementioned four strategies. Under the headings FE1, FE2, and FE3
we report the fiscal episodes, both expansions and contractions, com-
puted using the three alternative approaches proposed respectively by
Giavazzi and Pagano (1996), Alesina and Ardagna (1998), and Afonso

3 Further details can be found in the background paper to the WEQ's Fiscal Chapter, that
is, in Devries et al. (2011).
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2.2: FE1

capbb_gdp totgovexp_gdp totgovrev_gdp rpubinv rgovcons

t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
—2.64 0.53 0.70 47.81 46.62 46.22 41.02 4261 4291 15.21 14.12 14.75 95.41 97.59 105.64
rgdp rprivcons rprivinv Debt ratio unemp

t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
43296 450.14 49231 24023 249.15 27036 73.35 77.65 8741 67.39 70.94 73.20 8.09 8.54 8.03

(2010), as discussed in the previous section. In addition, we also report
in the table the fiscal contraction episodes as taken from IMF (2010).

From Table 1 we observe that the number of fiscal contractions
ranges from 59, in the approach proposed by Afonso (2010), to 79,
using the approach from Giavazzi and Pagano (1996). The IMF (2010)
reports @ much higher number of years where fiscal contractions take
place (in around 42% of the years there are fiscal contractions), even
though the covered time sample is smaller (1980-2007). On the other
hand, the identified fiscal expansion episodes range from 78 for the
FE3 measure to 95 for the other two approaches.

The average duration of the reported fiscal episodes is around
1.6 years for the approaches of Alesina and Ardagna (1998), and
Afonso (2010), around 2 years following the approach proposed by
Giavazzi and Pagano (1996), and around 3.8 years for the fiscal contrac-
tions identified by the so-called policy action-based approach of the
IMF.

The three methods that determine fiscal episodes on the basis of the
change in the cyclically adjusted primary balance essentially coincide in
identifying, for instance, the fiscal contractions of Denmark in 1983-84
and of Ireland in 1988-89. A broadly similar pattern also emerges from
the IMF approach. Moreover, the fiscal expansions that took place in
most countries around the period 2009-2010 are also captured by the
three methods that use the cyclically adjusted primary balance.

In addition, from Fig. 1 we can also see that the average change in the
primary structural budget balance in the full panel is —0.117, and the
standard deviation is 1.568, with a slightly left skewed distribution.

3.3. Characteristics of the fiscal episodes

Regarding the characteristics of the fiscal episodes, the fiscal con-
ditions prevailing just before the beginning of a consolidation epi-
sode seem to have had an impact on the size of subsequent efforts
(Fig. 2a—-d). The larger the cyclically adjusted primary deficit (CAPB),
the larger was the size of ensuing fiscal consolidation. This may reflect
that large deficits made it more necessary to consolidate and, at the
same time, raised public awareness of the extent of the fiscal imbalance
problem, making it easier to act.

4. Effects of fiscal adjustments
4.1. Stylised links to fiscal consolidations

In this sub-section we assess the stylised links between fiscal consol-
idations and a series of economic performance measures, such as real
GDP growth, private consumption, private investment, changes in the
unemployment rate, the debt ratio, and several budgetary components.
Therefore, Table 2 follows the paths of several macroeconomic variables
by reporting averages for the year before the episodes of significant fis-
cal consolidation, for the period during which the consolidation takes
place, and for the following year.

The first comment relates to the expected improvement in the
cyclically adjusted primary balance during and after the consolidation

(continued on next page)

episode has taken place (this is true for all the four approaches). This
is accomplished by a simultaneous decrease in total government expen-
diture ratios during the consolidation period and an increase in total
government revenue ratios. Secondly, it is also interesting to note that
despite the decrease in total government expenditures identified
above, government final consumption increases during and after the
consolidation period. However, one does observe a reduction in public
investment after the end of the consolidation episode (denoting a
lagged effect). Finally, fiscal consolidations occur together with
increases in government debt ratios (both during and after), denoting
a dragging effect of the fiscal imbalances, as well as a general rise in
the unemployment rate. All in all, there is evidence that there has
been a gradual convergence in key fiscal variables across the Euro area
in particular over the consolidation period (a fact also acknowledged
by De Bandt and Mongelli, 2000).

4.2. Empirical analysis: private consumption

Given that we wish to analyse more thoroughly the possible impact
of fiscal episodes on private consumption and on private investment,
we set up a baseline specification, for instance, for private consumption.
There are two main approaches when specifying consumption func-
tions: one is the Euler approach (Perotti, 1999) and the other is the
solved-out function approach (Giavazzi and Pagano, 1996). There is on-
going debate as to which one to use (Campbell, 1996; Muellbauer and
Lattimore, 1995 for further discussion). We follow the latter approach
(even though it is not based on microeconomic foundations), which
has also been applied in van Aarle and Garretsen (2003) and Afonso
(2010).

Therefore, the baseline specification for the real per capita private
consumptions is given by:

ACi = G+ NCip_y + @gYje_g + @AY + 8oYiil | + 6, AYi'+ .
(0 FCEy_y + Q3 AFCE;y + By TFy_y + B3 ATFy + 7y, TAX;_ + y3ATAX;,) x FCp + m
(CyFCEy_y + 04 AFCE; + ByTF_y + B4 AT Fye + ¥, TAXi_y + YaATAXy) x (1—FCl) + g

(1)

where the index i denotes the country, the index t indicates the period,
and ¢; stands for the individual effects to be estimated for each country i.
In addition we consider: C — private consumption; Y — GDP; Y*¥ — GDP
of the full country sample (per capita average); FCE — general govern-
ment final consumption expenditure®; TF — social transfers; and
TAX — taxes. All the abovementioned variables are taken as the loga-
rithms of the respective real per capita observations. FC™ is a dummy
variable that controls for the existence of fiscal episodes that are labelled

4 The common practice in the literature (see, e.g., Afonso, 2010) is to use government
final consumption expenditure and not total spending which also includes interest pay-
ments and, hence, makes it harder to isolate the fiscal effects of interest with more
precision.
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Table 2 (continued)

2.3: FE2

capbb_gdp totgovexp_gdp totgovrev_gdp rpubinv rgovcons

t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
—2.05 0.83 0.86 47.05 46.18 4621 41.04 4271 43.02 13.94 13.12 13.09 89.36 90.96 94.17
rgdp rprivcons rprivinv Debt ratio unemp

t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
41548 42726 44007 236.23 24322 24897 7191 74.76 77.85 60.82 63.26 64.31 7.48 7.76 742

as contractions, withm = 1, 2, 3, 4 for each of the four fiscal episode de-
termination strategies used in the previous section. The dummy vari-
able FC™ assumes the following values: FC™ = 1 when there is a fiscal
consolidation episode and FC™ = 0 when those fiscal adjustments do
not occur. Additionally, it is assumed that the disturbances u; are inde-
pendent and identically distributed random shocks across countries,
with zero mean and constant variance.

Moreover, our fiscal data are also disentangled into taxes, general
government final consumption, and social transfers. Taxes are the sum
of current taxes on income and wealth (direct taxes) and taxes linked
to imports and production (indirect taxes). In the subsequent analysis
of the effects of fiscal adjustments, the variables are taken as the loga-
rithms of real per capita observations (in Appendix A, panel unit root
tests reject the null of a common unit root, and non-stationarity is most-
ly rejected).

4.2.1. Baseline results

We develop our empirical strategy by estimating the full specifica-
tion (1) with the two spending items, general government final con-
sumption and social transfers, and with total tax revenues (direct plus
indirect taxes) considered at the same time. In addition, we report the
results of our panel IV-GLS estimations for both per capita real private
consumption and for per capita real private investment.® Therefore,
we address the endogeneity issue as, e.g., tax revenues and social trans-
fers can be expected to fluctuate automatically with economic activity,
raising the issue of reversed causality.®

The results (Table 3) show that final government consumption has a
statistically significant negative long-run effect,” for the three standard
methods of determination of fiscal episodes. Such effect has a bigger
magnitude particularly when a fiscal contraction episode occurs.
The short-run elasticity is around 0.71-0.72 in the four alternative
approaches for determining fiscal episodes, with the long-run effect of
income close to unity on the three standard approaches and around
0.71 in the IMF one.

Moreover, we can also conclude that social transfers now have both
a positive short- and long-run effects on private consumption for the
approaches FE2 (Alesina and Ardagna, 1998) and FE3 (Afonso, 2010),
in the presence of a fiscal consolidation episode. Finally, total tax reve-
nues depict a so-called non-Keynesian result.

If, alternatively, we estimate Eq. (1) with only one of the relevant
budgetary items at a time, we obtain similar results. Notice, however,
that such approach could be affected by omitted variable bias; hence

5 We use as instruments lagged values of the regressors. The Sargan-Hansen test, which
is a test of overidentifying restrictions, confirms the validity of the used instruments at
usual significance levels.

6 In any case, estimations with panel fixed-effects yield similar results.

7 The long-run elasticity is computed as the ratio between the (negative) coefficient es-
timate of our lagged variable of interest and the coefficient estimate of the lagged real pri-
vate consumption per capita.

we do not present the tables for reasons of parsimony and economy of
space.

Considering first the specification with only total government
expenditure as an initial baseline (not shown), the short-run and
long-run elasticities of private consumption to income are positive
and statistically significant. The short-run elasticity of private consump-
tion with respect to total government spending is negative, in the three
standard methods, implying that curtailing government consumption
increases private consumption, when there are no fiscal contraction
episodes. In the presence of such fiscal episode, the result is not statisti-
cally significant, and no statistical evidence is uncovered for the IMF
method either. Moreover, for method FE1, the respective negative
long-run elasticity, when a fiscal consolidation episode occurs, implies
that a 1 euro decrease in total spending is estimated to raise long-run
private consumption by around 11 cents.

Secondly, when we use only general government final consumption,
instead of total spending, the abovementioned negative long-run effect
is statistically significant for the three standard methods of determina-
tion of fiscal episodes, regardless of the existence of fiscal contractions
(not shown). In this case, a one euro decrease in general government
final consumption raises long-run private consumption by around
23-32 cents.

On the other hand, spending on social benefits and welfare transfers
has a positive short-run effect on private consumption for the two
approaches FE2 and FE3 for the determination of fiscal episodes, but
only when a fiscal contraction occurs (not shown).

Lastly, regarding the existence of possible effects from government
revenue items on private consumption developments, in three
(IMF, FE2, and FE3) out of the four approaches total revenue keeps its
(previously found) non-Keynesian effect when a fiscal contraction epi-
sode occurs. In terms of direct taxes (current taxes on income and
wealth) and indirect taxes (taxes linked to imports and production),
when taken separately as the single budgetary items in the baseline
specification, no statistically significant effects can be reported (also
not shown but available upon request).

A discussion is worth making at this point regarding in particular the
fact that recent research shows that identifying fiscal episodes using the
change in the CAPB is a highly imperfect measure of policy actions that
bias the estimates towards finding evidence of non-Keynesian effects.
As Morris and Schuknecht (2007) and Romer and Romer (2010)
explain, many non-policy factors, such as price fluctuations, influence
the CAPB and can lead to erroneous conclusions regarding the presence
of fiscal policy changes.? In addition, even when the CAPB accurately mea-
sures fiscal actions, these include discretionary responses to economic de-
velopments, such as fiscal tightening to restrain rapid domestic demand
growth. IMF (2010) and Guajardo et al. (2011) explain in more detail the
problems behind cyclically adjustment based approaches.

8 For example, a stock price boom raises the CAPB by increasing capital gains tax reve-
nue, and also tends to coincide with an expansion in private domestic demand.
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24: FE3

capbb_gdp totgovexp_gdp totgovrev_gdp rpubinv rgovcons

t—1 During t+1 t—1 t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
—267 0.58 0.81 4746 4332 40.75 4235 40.07 1246 1150 1133 8422 85.18 86.31
rgdp rprivcons rprivinv Debt ratio unemp

t—1 During t+1 t—1 t+1 t—1 During t+1 t—1 During t+1 t—1 During t+1
390.94 403.61 411.18 22149 232.17 66.26 69.79 72.78 63.60 65.99 66.49 7.98 830 741

On the other hand, the policy-based fiscal consolidation episodes are
not free from criticisms either. Alberto Alesina (Harvard) in a recent
reply to an article in “The Economist” wrote that the latter tried to por-
tray his paper and the WEO Fiscal Chapter “as polar opposites” while “in
reality they agree on many points”.® He identifies that two main draw-
backs of this approach are the number of judgement calls that must be
made and the highly questionable idea that one could eliminate
endogeneity problems (i.e., fiscal policy reacting to the output perfor-
mance and not the other way around). He advocates that the definition
of fiscal episodes used is simply the “standard methodology used in the
literature to date”, despite the acknowledgment of the imperfections in
measuring cyclical adjustments. He goes even further by stating that
“The WEO chapter simply dismisses this methodology”.

Therefore, as Alesina, we also don't claim that the approach followed
in this paper is flawless and this is the main reason behind presenting
several alternative definitions, performing a number of sensitivity
tests and including the IMF (2010) approach (a welcome addition to
the preceding literature on this topic).

With this in mind we make use of the data available in Devries et al.
(2011) (in Table A1 of the Appendix A, pages 86-87) and retrieve the
changes in both revenues and expenditures components. We then re-
run a simpler version of our baseline Eq. (1) for both private consump-
tion and investment defined as follows:

ACy = ¢; + NCjr—1 + ©¢Yi—q + @AY} + OIMFrev;, + nIMFexp;; + pue
(23)

AINV; = ¢; + ANV + @¢Y;_1 + 01 AY}, + 0IMFrev, + NIMF exp;. + p1;,
(2b)

where IMFrev and IMFexp denote the changes in total government rev-
enues and expenditures (in % of GDP), in consolidation years identified
using the policy-action based approach. Again, it is assumed that the
disturbances u;; are independent and identically distributed random
shocks across countries, with zero mean and constant variance.

Our results (see Table 4) show that, during consolidation episodes,
coefficient estimates for changes in expenditures yield negative and
statistically significant coefficients with both panel fixed-effects and
IV-GLS estimations. This means that, during fiscal consolidations, re-
ducing government expenditures increases both private consumption
and private investment, therefore confirming our previous finding of
the existence of non-Keynesian effects. However, we don't obtain statis-
tically significant coefficients on the changes in revenues.

4.2.2. Debt thresholds

The effects of government spending notably on private consumption
may depend on the level of the government indebtedness. That is, the
effects of government spending could become less Keynesian if large

9 http://www.economics.harvard.edu/faculty/alesina/Alesina.

increases in the debt-to-GDP ratio occur or if these are already at rela-
tively high levels.

In order to assess how different levels of government indebtedness
affect the responsiveness of private consumption we consider a thresh-
old for the debt ratio using a dummy variable Byear is defined as fol-
lows: Byear;, takes the value 1 if the debt ratio is above the average of
the debt ratio in year t for the entire cross-country sample, and 0 if
otherwise.

According to the results reported in Table 5, lower final government
consumption would increase private consumption in the short run,
when there is a fiscal consolidation and the debt ratio is above the
cross-country average (methods FE1, FE2 and FE3). This effect is smaller
than compared to the one found in countries undergoing fiscal consoli-
dation but with debt levels below the cross-country average. In this case
(in methods F1 and F3) we obtain a larger magnitude of the government
consumption coefficients, translating a more successful consolidation
programme associated with reduced crowding-out effects. Neverthe-
less, the level of government indebtedness in this context does not pro-
vide relevant additional value regarding the short-run positive effect of
social transfers.

As an alternative we also considered another debt threshold con-
struction, Bcountry;, which takes the value 1 if the debt ratio is above
the average debt ratio in country i for the entire sample average and 0
if otherwise. The country average of the debt ratio, on a given period,
can also be important since markets compare individual countries nota-
bly in terms of the respective sovereign rating category. Our results
(not shown) still uncover a similar result for general government final
consumption, although with lower long-run magnitudes.

4.2.3. Financial crises

The influence of financial crises is likely to play a role when austerity
and fiscal consolidations are in place. While financial crisis were not
abundant in OECD countries prior to 2008 (although some significant
crises took place in countries as Spain, the US, Finland or Sweden before
the “Great Recession”) there are enough cases to consider. Hence, we
rely on Laeven and Valencia's (2010) database to assess whether the
link between fiscal consolidations and private consumption is different
during such crises episodes. Under an impaired credit channel (near to)
zero-bound monetary policy (in more recent years) the link between
these variables is likely to differ and this is a hypothesis worth investi-
gating. From a policy perspective a relevant message can be extracted
such as the need to prop up the financial sector to restore confidence
and the channelling of savings to private investment thus favouring a
non-Keynesian outcome of fiscal consolidations. Using a specification
like the one in the previous section for the case of debt thresholds and
by means of a dummy variable (FIN) for financial crises, we obtain the
estimates in Table 6.

Lower final government consumption would increase private con-
sumption in the short run, when there is a fiscal consolidation and the
economy was hit by a financial crisis (method FE1). This effect is
much larger than compared to the one found in countries undergoing
fiscal consolidation but with the absence of such crises. In this case
(in methods F1 and F2) we obtain a smaller magnitude of the
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Table 3
IV-GLS' estimation results for real per capita private consumption — 1970-2010.
1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A [ —0.092*** —0.049*** —0.049*** —0.048***
(0.025) (0.015) (0.015) (0.015)
o Y1 0.066™** 0.711*** 0.057*** 1167 0.056*** 1.150** 0.054*** 1136
(0.025) (0.154) (0.016) (0.251) (0.015) (0.242) (0.016) (0.250)
[oN AY, 0.719*** 0.707*** 0.713*** 0.708"***
(0.058) (0.044) (0.044) (0.045)
8o Y4 —0.002 —0.008 —0.007 —0.007
(0.014) (0.010) (0.010) (0.010)
&1 AYY, —0.074 —0.002 0.002 0.002
(0.071) (0.056) (0.055) (0.056)
oy FCE, 4 —0.013 —0.140 —0.057** —1.169** —0.041* —0.843** —0.035** —0.729**
(0.011) (0.132) (0.017) (0.450) (0.013) (0.351) (0.014) (0.354)
o3 AFCE, 0.074 0.012 0.077 0.044
(0.054) (0.045) (0.047) (0.049)
B TF, — 4 0.007 0.076 0.018* 0.360* 0.013* 0.263* 0.009 0.190
< FC" (0.008) (0.088) (0.009) (0.185) (0.008) (0.156) (0.008) (0.159)
B ATF, —0.063 0.060"** 0.110"* 0.081***
(0.063) (0.022) (0.020) (0.021)
Y1 TAX; — 4 0.025"** 0.272** 0.036"** 0.728** 0.024** 0.485** 0.022** 0.463*
(0.009) (0.124) (0.011) (0.293) (0.010) (0.234) (0.010) (0.246)
Vs ATAX; 0.043 —0.003 0.029 0.020
(0.035) (0.037) (0.034) (0.034)
23 FCE, _4 —0.000 —0.002 —0.023** —0.467** —0.025** —0.511** —0.025** —0.531*
(0.011) (0.119) (0.006) (0.188) (0.006) (0.193) (0.006) (0.201)
oy AFCE, 0.028 0.029 0.027 0.027
(0.056) (0.025) (0.026) (0.025)
B TF — 1 —0.002 —0.019 0.000 0.008 0.001 0.019 0.001 0.016
« (1 — F™) (0.009) (0.096) (0.005) (0.096) (0.005) (0.094) (0.005) (0.097)
Ba ATF, —0.015 —0.008 —0.017 —0.012
(0.029) (0.022) (0.023) (0.022)
Y2 TAX: — 4 0.022%** 0.235* 0.017*** 0.357** 0.019"** 0.382** 0.020"** 0411
(0.008) (0.104) (0.006) (0.171) (0.006) (0.169) (0.006) (0.181)
Va ATAX; 0.023 0.007 —0.005 0.003
(0.025) (0.019) (0.019) (0.019)
Obs. 406 674 674 674
R-squared 0.707 0.652 0.658 0.653
Sargan-Hansen 8.89 6.30 5.02 7.55
statistics
p-Value 0.448 0.70 0.83 0.58
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
oy —0p=0 0.77 0.37 431 0.03 1.50 0.22 0.50 047
Y1—7v.=0 0.16 0.68 3.05 0.08 033 0.56 0.08 0.78
—oq—y1=0 132 0.25 498 0.02 423 0.03 2.10 0.14
Pr—B=0 1.06 0.30 437 0.03 3.14 0.07 141 0.23

Note: FCE, TF and TAX denote government consumption expenditure, social transfers, and total tax revenue in real terms and per capita. Robust heteroskedastic-consistent standard errors
are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described in the main text over
the period 1970-2010. Ir — long-run elasticity of private consumption with respect to the relevant explanatory variable (standard errors are approximated with the Delta Method).
FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). The Sargan-Hansen test is a test of
overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are correctly

excluded from the estimated equation.

government consumption coefficients, translating a less successful con-
solidation programme associated with increased crowding-out effects.
Moreover, in the presence of financial crises fiscal consolidations
(method FE1) produce more non-Keynesian fiscal policy effects. For in-
stance, when a financial crisis occurs, the test of equality of estimated
coefficients for the case of social transfers is rejected (331 — 41 = 0)
in two out of four methods, depending on whether there are fiscal con-
solidations or not, with the Keynesian effect of social transfers only
present when there is consolidation and a crisis (method FE1, column
2 in Table 6).

4.2.4. Robustness
First, we use a robust estimator, the Least Absolute Deviation (LAD)
to deal with outliers, since the most severe fiscal adjustments may be

driving some of the results. The estimator minimises the sum of squares
over half the observations. The estimator seeks out part of the data for
which the model has greatest explanatory power and then bases the
parameter estimates on just that portion of the data. We then exclude
any observations for which the LAD residual is more than two standard
deviations from the mean residual, before re-estimating the model by
IV-GLS (in our case we have excluded 69 observations).

The results of the LAD estimation, in Table 7, show that statistically
significant results and their respective magnitudes still hold (as we
can see when comparing with Table 3), which provides accrued robust-
ness to the initial conclusions.

Secondly, it is important to check if our estimated coefficients are not
being driven by a specific country. To account for this possibility, and
hence test the stability of both short and long-run elasticities, we run
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Table 4
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IV-GLS' estimation results for real per capita private consumption and investment using changes in both total revenues and expenditures identified using IMF's policy-based action

approach — 1970-2010.

Specification 1 2 3 4
Consumption Investment Consumption Investment
Estimation Fixed-effects IV-GLS
A Ce— 1/INV; 4 —0.135** —0.144** —0.095* —0.169***
(0.058) (0.037) (0.057) (0.044)
0N Y1 0.126™ 0.106™** 0.093* 0.150"**
(0.049) (0.034) (0.054) (0.043)
N AY; 0.839"** 3.060"** 0.730"** 2.727**
(0.043) (0.168) (0.064) (0.201)
0 IMFrev, —0.003 —0.003 —0.001 —0.001
(0.002) (0.002) (0.001) (0.003)
n IMF exp . —0.001** —0.005** 0.001 —0.006*
(0.001) (0.002) (0.001) (0.003)
Obs. 162 162 112 112
R-squared 0.66 0.77 0.61 0.69
Sargan-Hansen statistics 0.27 0.46
p-Value 0.87 0.79

Note: IMFrev and IMFexp denote changes in government revenues and expenditures (in % of GDP) identified using IMF's (2010) policy-abased action approach and available in Devries
etal. (2011) (in Table A1 of their Appendix). Robust heteroskedastic-consistent standard errors are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data
sample includes yearly observations for identified consolidations years for the list of countries covered in Devries et al. (2011) for the period 1980-2009. The Sargan-Hansen test is a
test of overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are

correctly excluded from the estimated equation.

Table 5
IV-GLS' estimation results for real per capita private consumption — Byear dummy for debt ratio threshold, 1970—2010.
Specification 1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A C—1 —0.100*** —0.050"** —0.053"*** —0.050"**
(0.026) (0.015) (0.015) (0.015)
o Y1 0.065*** 0.651*** 0.056*** 1.124** 0.056*** 1.061** 0.055*** 1.108"**
(0.025) (0.151) (0.017) (0.254) (0.017) (0.227) (0.017) (0.249)
[oN AY; 0.686™** 0.677** 0.687*** 0.678***
(0.060) (0.043) (0.043) (0.043)
o Y® 4 0.003 0.001 0.002 0.001
(0.013) (0.010) (0.010) (0.010)
01 AYY, —0.035 0.024 0.022 0.024
(0.067) (0.055) (0.054) (0.055)
(071 FCE; _ 4 0.006 0.064 —0.167** —3.358* 0.024 0455 —0.102** —2.053
(0.013) (0.128) (0.073) (1.920) (0.024) (0.459) (0.048) (1.252)
(4 20) AFCE; 0.112* 0.156** 0.204*** 0.146™*
(0.060) (0.077) (0.072) (0.074)
Bio TF — 4 0.010 0.102 0.070** 1.407* 0.000 0.007 0.046** 0.918*
(0.010) (0.092) (0.030) (0.770) (0.013) (0.237) (0.020) (0.505)
Bso ATF, x FC" —0.004 0.145*** 0.133*** 0.134**
x (1 — Byear)  (0.044) (0.026) (0.027) (0.022)
Y10 TAX; — 1 0.009 0.088 0.080** 1.599* —0.024 —0.460 0.042 0.847
(0.014) (0.143) (0.037) (0.967) (0.016) (0.313) (0.026) (0.631)
Y30 ATAX, 0.064* —0.027 0.016 —0.001
(0.038) (0.044) (0.044) (0.041)
[470) FCE; _ 4 —0.020* 0.200 —0.035"** —0.702*** —0.036"** —0.676"** —0.036™* —0.723"**
(0.012) (0.133) (0.008) (0.274) (0.008) (0.252) (0.008) (0.280)
Oy AFCE, 0.050 0.036 0.035 0.032
(0.053) (0.032) (0.032) (0.032)
Bao TF, — 4 0.010 0.100 0.003 0.052 0.003 0.053 0.003 0.057
x (1 — FC™) (0.008) (0.075) (0.005) (0.094) (0.005) (0.087) (0.005) (0.094)
Bao ATF, x (1 — Byear) ~ —0.045 —0.031 —0.041* —0033
(0.030) (0.024) (0.023) (0.024)
Y20 TAX; — ¢ 0.035*** 0.349** 0.025*** 0.493** 0.026*** 0.483** 0.025*** 0511
(0.012) (0.152) (0.008) (0.228) (0.008) (0.210) (0.008) (0.233)
Yao ATAX; 0.043 0.037* 0.024 0.036
(0.028) (0.022) (0.020) (0.022)
7%} FCE; _ 4 0.001 0.008 —0.044** —0.874* —0.059"** —1.111* —0.041* —0.833*
(0.022) (0214) (0.022) (0471) (0.022) (0.481) (0.024) (0.506)
Qa3 AFCE; 0.063 —0.030 0.049 0.047
x FC™ (0.081) (0.059) (0.076) (0.093)
B TF — 4 X Byear —0.009 —0.092 —0.002 —0.033 0.010 0.188 —0.004 —0.080
(0.016) (0.156) (0.013) (0.268) (0.013) (0.241) (0.014) (0.279)
Bs1 ATF, —0.178 —0.073 0.030 —0.036
(0.123) (0.060) (0.061) (0.060)

(continued on next page)
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Specification 1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
Y11 TAX; — 4 0.032*** 0.322** 0.038*** 0.758** 0.042*** 0.797*** 0.038*** 0.771*
(0.012) (.133) (0.013) (312) (0.013) (.:305) (0.014) (333)
Y31 ATAX; —0.017 0.010 0.023 0.021
(0.067) (0.039) (0.039) (0.043)
(23 FCE; _ 4 0.036* 0.359* —0.009 —0.170 —0.014 —0.268 —0.015* —0310
(0.019) (0.215) (0.009) (0.197) (0.009) (0.184) (0.009) (0.201)
Uy AFCE, —0.113* 0.033 0.025 0.027
(0.067) (0.030) (0.031) (0.030)
B TF — 1 —0.026* —0.257 —0.006 —0.116 —0.003 —0.053 —0.004 —0.078
x (1 — FC™) (0.015) (0.169) (0.007) (0.145) (0.006) (0.126) (0.007) (0.139)
Bar ATF; x Byear 0.055 0.013 0.006 0.007
(0.059) (0.027) (0.027) (0.027)
Y21 TAX: — 4 0.014 0.135 0.007 0.133 0.010 0.192 0.012* 0.236
(0.010) (0.095) (0.007) (0.151) (0.007) (0.138) (0.007) (0.154)
Va1 ATAX, 0.005 —0.013 —0.026 —0.018
(0.034) (0.025) (0.024) (0.024)
Obs. 382 614 614 614
R-squared 0.738 0.688 0.694 0.689
Sargan-Hansen statistics 25.18 20.06 24.86 26.54
p-Value 0.24 0.52 0.25 0.18
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
Bso — Bao =0 0.71 0.40 22.74 0.00 22.69 0.00 26.06 0.00
Bawo— B =0 1.11 0.29 044 0.50 130 0.25 0.00 0.96
Bz1 —Ba=0 1.79 0.18 11.02 0.00 239 0.12 6.99 0.01
Yio— Y1 =0 2.15 0.14 1.18 0.27 1144 0.00 0.02 0.89

Note: FCE, TF and TAX denote government consumption expenditure, social transfers, and total tax revenue in real terms, and per capita. Robust heteroskedastic-consistent standard errors
are reported in parenthesis. ¥, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described in the main text over
the period 1970-2010. Ir — long-run elasticity of private consumption with respect to the relevant explanatory variable (standard errors are approximated with the Delta Method).
FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). Byear; takes the value 1 if the debt
ratio is above the average of the debt ratio in year t for the entire cross-country sample. The Sargan-Hansen test is a test of overidentifying restrictions. The joint null hypothesis is that
the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are correctly excluded from the estimated equation.

Table 6
IV-GLS' estimation results for real per capita private consumption — FIN dummy for Financial Crises, 1970-2010.
Specification 1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A C—1 —0.105"** —0.048*** —0.048"** —0.048"**
(0.023) (0.009) (0.009) (0.009)
(o} Ye 0.083"** 0.792** 0.059*** 121+ 0.058"** 1.198** 0.056™** 1.186***
(0.018) (0.212) (0.011) (0.167) (0.012) (0.199) (0.011) (0.196)
(o} AY, 0.739*** 0.696*** 0.705*** 0.696***
(0.091) (0.062) (0.064) (0.064)
8o Y% —0.000 —0.006 —0.006 —0.005
(0.012) (0.011) (0.012) (0.012)
8 AYY, —0.122 0.008 0.006 0.010
(0.076) (0.094) (0.096) (0.098)
o FCE; _ 4 —0.019 0.003 —0.058*** —1.190** —0.042** —0.871** —0.032 —0.674
(0.011) (0.133) (0.019) (0.548) (0.016) (0.382) (0.020) (0.452)
30 AFCE, 0.069 —0.020 0.055 —0.004
(0.047) (0.052) (0.069) (0.084)
Bro TF; _ ¢ 0.016 0.151 0.019** 00383** 0.013* 0.277* 0.008 0.170
x FC™ (0.010) (0.089) (0.007) (0.166) (0.007) (0.148) (0.009) (0.199)
Bso ATF, x (1 — FIN) —0.056 0.053* 0.106™* 0.068**
(0.103) (0.028) (0.030) (0.031)
Y10 TAX; — 4 0.019 0.176 0.033** 0.677* 0.021* 0.439* 0.018 0374
(0.014) (0.124) (0.013) (0.343) (0.011) (0.234) (0.011) (0.257)
Y30 ATAX, 0.030 —0.010 0.025 0.008
(0.039) (0.043) (0.028) (0.043)
0o FCE; _ 4 0.001 0.176 —0.021* —0.433** —0.023** —0467* —0.023*** —0.492**
(0.014) (0.124) (0.006) (0.175) (0.006) (0.178) (0.006) (0.185)
Qo AFCE, 0.002 0.030 0.029 0.028
(0.059) (0.029) (0.030) (0.029)
Bro TF: — 1 0.003 0.032 0.000 0.009 0.001 0.021 0.001 0.021
x (1 —FC™) (0.007) (0.069) (0.005) (0.110) (0.005) (0.103) (0.005) (0.102)
Pao ATF, x (1 — FIN) 0.014 —0.006 —0.014 —0.009
(0.034) (0.032) (0.031) (0.032)
Y20 TAX: — 1 0.012 0.109 0.013* 0.263* 0.014* 0.279* 0.015™ 0.308*
(0.015) (0.141) (0.007) (0.148) (0.006) (0.140) (0.007) (0.151)
Ya0 ATAX, 0.020 0.003 —0.008 0.000
(0.027) (0.020) (0.021) (0.020)
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Table 6 (continued)

Specification 1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
oy FCE: — 4 0.038 0.362 —1.753*** —36.18*** 0.002 0.051 0.006 0.119
(0.029) (0.240) (0.045) (7.205) (0.013) (0.257) (0.013) (0.259)
o1 AFCE; 0.087 0.323*** 0.275"* 0.286***
(0.116) (0.057) (0.064) (0.064)
B TF — 4 —0.019 0.327 0.593"** 12.248* —0.003 —0.058 —0.005 —0.099
x FC" (0.016) (0.202) (0.015) (2.452) (0.009) (0.183) (0.009) (0.192)
Bs1 ATF; x FIN —0.043 5.470"** 0.019 0.016
(0.092) (0.132) (0.024) (0.027)
Y11 TAX; — 1 0.034 —0.060 1.145** 23.64™* —0.008 —0.162 —0.009 —0.189
(0.033) (0.310) (0.029) (4.648) (0.007) (0.143) (0.008) (0.157)
Y31 ATAX; 0.078* 0.962*** 0.006 0.003
(0.039) (0.033) (0.026) (0.026)
0 FCE, — 4 —0.040 —0.381 —0.020 —0.408 —0.022 —0.448 —0.021 —0.446
(0.047) (0.465) (0.022) (0.467) (0.020) (0.437) (0.020) (0.437)
Qg AFCE; —0.020 0.016 0.006 0.005
(0.067) (0.060) (0.056) (0.055)
P21 TF, — 4 0.034 -0.177 0.007 0.142 0.007 0.145 0.007 0.142
x (1 — FC™) (0.022) (0.124) (0.011) (0.214) (0.011) (0217) (0.011) (0.223)
Bar ATF; x FIN —0.128 —0.099* —0.102* —0.103*
(0.080) (0.053) (0.053) (0.055)
Y21 TAX: — 4 0.026 0.242 0.007 0.136 0.008 0.159 0.008 0.164
(0.038) (0.365) (0.018) (0.376) (0.015) (0.320) (0.015) (0.324)
Ya1 ATAX; —0.005 —0.046 —0.059* —0.058
(0.054) (0.033) (0.034) (0.035)
Obs. 407 676 676 676
R-squared 0.717 0.653 0.658 0.653
Sargan-Hansen 22.07 20.52 2520 27.85
statistics
p-Value 0.39 0.42 0.28 0.48
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
Bso — Bao =0 0.70 041 143 0.24 7.21 0.02 2.61 0.12
Bao — P31 =0 0.44 052 1511 0.00 0.66 042 032 0.57
B3s1 —PBar =0 0.01 091 1757 0.00 713 0.02 2.53 0.13
Yio— Y11 =0 0.49 049 1453 0.00 12.76 0.00 7.50 0.01

Note: FCE, TF and TAX denote government consumption expenditure, social transfers, and total tax revenue in real terms, and per capita. Robust heteroskedastic-consistent standard errors
are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described in the main text over
the period 1970-2010. Ir — long-run elasticity of private consumption with respect to the relevant explanatory variable (standard errors are approximated with the Delta Method).
FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). FIN; takes the value 1 if the there
was a financial crises in year t at a given country. The Sargan-Hansen test is a test of overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments,
i.e,, uncorrelated with the error term, and that the excluded instruments are correctly excluded from the estimated equation.

our private consumption equation by dropping one country at a time.
Fig. 3 plots the estimated short and long run elasticities (together with
their 95% confidence intervals) for the FE1 method by running Eq. (1)
and dropping one country at a time.'® As we can see, the magnitudes
of both the short and the long-run elasticities (for income and for the
several budgetary items) do not change much, while the statistical sig-
nificance of those coefficients also holds.

4.3. Empirical analysis: private investment

We now consider specification (1) with real per capita private in-
vestment as our dependent variable instead. Our purpose is then also
to check whether fiscal episodes play a role via this GDP component, no-
tably via possible crowding-out effects. In addition, in several situations
of high fiscal imbalances, and when a fiscal adjustment takes place, gov-
ernment fixed capital formation is one of the budgetary items that usu-
ally suffer cuts. One may wonder whether such development impacts
also negatively on private investment, via a complementary effect of
public spending, or positively, via a substitution effect of government
investment.

10 Results do not change qualitatively if another method for determining the fiscal epi-
sodes (either IMF, FE2 or FE3) is employed instead.

Therefore, similarly to the private consumption analysis we start off
by initially estimating Eq. (1), via panel IV-GLS estimation with all the
three (spending and revenue) components included in the econometric
specification. The results (Table 8) show that final government
consumption does not have a statistically significant negative short or
long-run effect, as opposed to our results with private consumption.
Moreover, the short-run elasticity is around 2.3-2.5 in the four alterna-
tive approaches for determining fiscal episodes. Thus much higher
magnitude than the coefficient estimates is obtained for private
consumption.

On the other hand, spending on social benefits and welfare trans-
fers has a negative short-run effect on private investment for the four
approaches for the determination of fiscal episodes, regardless of the
existence of fiscal contractions — this contrasts with our previous re-
sults for private consumption. This result also holds consistently for
the long-run effect, for all four approaches to the determination of
fiscal contraction episodes, with and without fiscal episodes. Howev-
er, the long-run effect (the detrimental effect on private investment
of an increase in social transfers) has a higher magnitude when a
consolidation occurs in cases IMF, FE1 and FE2. Finally, as previously
found in Table 3, total tax revenues also depict a so-called non-
Keynesian result.

Considering the specification with only total government expendi-
ture (not shown), the short-run elasticities of private investment to
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Table 7
Outlier-robust LAD estimation results for real per capita private consumption — 1970-2010.
1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A G —0.091** —0.041** —0.042* —0.041**
(0.025) (0.016) (0.016) (0.016)
o Y1 0.065™* 0.711"* 0.046** 1.123*** 0.046™* 1.086*** 0.044** 1.068"**
(0.026) (0.157) (0.019) (0.31) (0.018) (0.291) (0.019) (0.299)
[oN AY, 0.722*** 0.708*** 0.717** 0.711**
(0.059) (0.047) (0.047) (0.048)
8o Y4 —0.002 —0.005 —0.004 —0.003
(0.014) (0.011) (0.011) (0.011)
&1 AYY, —0.074 0.001 0.007 0.002
(0.071) (0.058) (0.057) (0.058)
oy FCE, — 4 —0.013 —0.141 —0.060%** —1.44* —0.040* —0.951** —0.034** —0.821*
(0.011) (0.136) (0.019) (0.655) (0.014) (0.465) (0.015) (0.452)
o3 AFCE, 0.074 —0.006 0.081 0.005
(0.054) (0.059) (0.063) (0.067)
B TF, — 4 0.007 0.078 0.019** 0.469* 0.012 0.295 0.009 0.221
< FC" (0.008) (0.090) (0.010) (0.257) (0.008) (0.197) (0.008) (0.198)
Bs ATF, —0.063 0.059** 0.109*** 0.070"**
(0.063) (0.023) (0.023) (0.023)
Y1 TAX; — 4 0.025*** 0.271** 0.037*** 0.901** 0.024** 0.569* 0.022** (0.540)*
(0.009) (0.126) (0.011) (0417) (0.010) (0.309) (0.010) (0313)
Y3 ATAX, 0.043 0.014 0.035 0.031
(0.035) (0.040) (0.038) (0.038)
23 FCE; _4 0.000 0.003 —0.023** —0.553** —0.024** —0.582** —0.025** —0.604**
(0.011) (0.123) (0.006) (0.262) (0.006) (0.259) (0.006) (0.272)
oy AFCE, 0.032 0.041 0.039 0.040
(0.056) (0.029) (0.030) (0.029)
B2 TF, — 4 —0.002 —0.02 0.000 0.442* 0.001 0.019 0.001 0.016
« (1 — FC™) (0.009) (0.099) (0.005) (0.242) (0.005) (0.113) (0.005) (0.116)
Ba ATF, —0.016 —0.004 —0.011 —0.006
(0.030) (0.024) (0.024) (0.024)
Y2 TAX; — 4 0.021** 0.231* 0.018"** 0.005 0.019*** 0.459** 0.020"** 0.491*
(0.008) (0.106) (0.006) (0.118) (0.006) (0.234)_ (0.006) (0.251)
Va ATAX; 0.019 0.002 —0.011 —0.002
(0.026) (0.020) (0.020) (0.020)
Obs. 400 645 645 645
R-squared 0.705 0.650 0.655 0.650
Sargan-Hansen 8.817 6.85 5.59 7.82
statistics
p-Value 0.454 0.652 0.779 0.552
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
oy —0p=0 0.81 0.368 4.08 0.043 122 0.268 041 0.522
Y1—7.=0 0.18 0.668 2.97 0.084 027 0.605 0.05 0.818
—oq—y1=0 1.19 0.276 4.22 0.04 298 0.08 143 0.23
Pr—B=0 1.08 0.298 4.32 0.037 2.61 0.105 1.26 0.262

Note: FCE, TF and TAX denote government consumption expenditure, social transfers, and total tax revenue in real terms and per capita. Robust heteroskedastic-consistent standard errors
are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described in the main text over
the period 1970-2010. Ir — long-run elasticity of private consumption with respect to the relevant explanatory variable (standard errors are approximated with the Delta Method).
FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). The Sargan-Hansen test is a test of
overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are correctly

excluded from the estimated equation.

income are statistically significant for all approaches; the long-run elas-
ticity is only significant for the IMF method (and well above unity) in
contrast with results previously obtained for private consumption. The
short-run elasticity is around 2.6-2.9 in the four alternative approaches
for determining fiscal episodes.

The short-run elasticity of private investment with respect to total
government spending is negative, in the four approaches, implying
that curtailing government consumption increases private investment,
regardless of the existence of a fiscal contraction episode. On the other
hand, the respective negative long-run elasticities, when a fiscal consol-
idation episode occurs are only statistically significant for the IMF and
FE1 cases. Interestingly, when we use only general government final
consumption, instead of total spending, the abovementioned negative
long-run effects remain statistically insignificant for all methods of
determination of fiscal episodes, regardless of the existence of fiscal
contractions.

Regarding the existence of possible effects from government
revenue items on private investment developments, only in two (FE2,
and FE3) out of the four approaches have a total revenue depicting a
non-Keynesian effect when a fiscal contraction episode occurs (results
available upon request). In terms of direct taxes (current taxes on in-
come and wealth) and indirect taxes (taxes linked to imports and pro-
duction), when taken separately as the single budgetary items in the
baseline specification, similar non-Keynesian effects can be reported,
particularly in the case of the latter set of taxes for all approaches.'

1 Estimations assessing the (un-)importance of debt thresholds have also been carried
out using private investment as the dependent variable in specification (1) and with both
the Bcountry;, and Byear;, alternative dummies. Results convey a similar message to the
ones obtained with private consumption and are available from the authors upon request.
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Short run elasticity of government consumption (dropping one country at a time)
(with 95% confidence interval)

Long run elasticity of government consumption (dropping one country at a time)
(with 95% confidence interval)
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Note: figures present the estimated coefficients from equation (1) based on method FE1. Results do not
change qualitatively by using other methods instead.

4.3.1. Is there a role for the interest rate?'?

One could think that it is important, particularly when looking at the

effects on private investment, to account for the (long-run) interest rate.
We control for the effects of the borrowing costs by adding this variable
to our investment equation. Results presented in Table 9 show that

12 We thank an anonymous referee for raising this point.

Fig. 3. Short and long-run eleasticities: robustness by dropping one country at a time. Note: figures present the estimated coefficients from Eq. (1) based on method FE1. Results do not
change qualitatively by using other methods instead.

while the main results are kept, increases in the long-run interest rate
diminish the level of per capita private investment. This result is true
in the three specifications that determine the fiscal consolidation epi-

sodes via the CAPB.

5. Conclusion

This paper has revisited the debate on the so-called expansionary
fiscal adjustments using four alternative approaches of computing and
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Table 8
IV-GLS' estimation results for real per capita private investment — 1970-2010.
1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A INV; _ 4 —0.057* —0.083*** —0.080"** —0.080***
(0.032) (0.025) (0.025) (0.025)
o Ye_1 0.017 0.301 0.070 0839 0.069 0.858 0.069 0.870
(0.092) (1.484) (0.068) (0.645) (0.068) (0.667) (0.068) (0.663)
[oN AY, 2.518"* 2.306"* 2.300"** 2.307"**
(0.193) (0.143) (0.144) (0.144)
8o Y 0.100** 0.061 0.061 0.059
(0.051) (0.042) (0.042) (0.042)
&1 AY?; —0.015 —0.005 —0.017 —0.022
(0.193) (0.181) (0.183) (0.183)
oy FCE; 4 0.055 0.967 0.046 0.547 0.032 0.393 0.008 0.098
(0.039) (0.886) (0.053) (0.657) (0.042) (0.552) (0.047) (0.589)
o3 AFCE; —0.087 —0.105 —0.086 —0.007
(0.148) (0.177) (0.165) (0.205)
B TF — 4 —0.115** —1.99** —0.086** —1.037** —0.076** —0.952*** —0.064** —0.806**
< FC™ (0.033) (0.964) (0.031) (0.405) (0.024) (0.345) (0.028) (0.353)
Bs ATF, —0410"** —0.368*** —0.390"** —0.365"**
(0.098) (0.064) (0.067) (0.076)
Y1 TAX, — 4 0.054 0.942 0.011 0.129 0.016 0.200 0.029 0.361
(0.037) (0.886) (0.036) (0.433) (0.032) (0.404) (0.035) (0.445)
Vs ATAX; 0.267*** 0.333** 0.303** 0.279*
(0.093) (0.147) (0.119) (0.159)
23 FCE; _ 4 —0.026 —0.457 —0.029 —0.353 —0.026 —0.329 —0.024 —0.304
(0.039) (0.736) (0.022) (0.254) (0.022) (0.261) (0.022) (0.261)
oy AFCE, —0310 —0.171% —0.178** —0.178**
(0.195) (0.062) (0.063) (0.061)
B TF; — 1 —0.081** —1.405** —0.073*** 0.875"** —0.074"* —0917*** —0.073*** —0919***
« (1 — FC™ (0.037) (0.700) (0.017) (0.279) (0.017) (0.300) (0.017) (0.299)
Ba ATF, —0.200* —0.271% —0.265** —0.266**
(0.121) (0.045) (0.045) (0.044)
Y2 TAX: — 4 0.101™* 1.753 0.068"** 0.821** 0.065"** 0.816 0.064*** 0.802**
(0.035) (1.236) (0.024) (0.379) (0.024) (0.389) (0.024) (0.384)
Va ATAX, 0.365"* 0.283*** 0.301"** 0.296"**
(0.081) (0.053) (0.057) (0.053)
Obs. 406 674 674 674
R-squared 0.707 0.652 0.658 0.653
Sargan-Hansen 24.89 16.78 16.96 17.21
statistics
p-Value 0.00 0.05 0.05 0.05
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
oy —0p=0 3.95 0.04 2.25 0.13 2.39 0.12 0.56 045
Y1—7v.=0 339 0.06 3.85 0.04 3.83 0.05 1.73 0.18
o —y1=0 5.98 0.01 3.17 0.07 3.08 0.07 1.58 0.20
Pr—B=0 1.79 0.18 0.24 0.62 0.02 0.88 0.14 0.71

Note: FCE, SS and TAX denote government consumption expenditure, social security and welfare transfers and total tax revenue in real terms and per capita. Robust heteroskedastic-
consistent standard errors are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described
in the main text over the period 1970-2010. Ir — long-run elasticity of private investment with respect to the relevant explanatory variable (standard errors are approximated with the
Delta Method). FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). The Sargan-Hansen test is
a test of overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are

correctly excluded from the estimated equation.

defining fiscal episodes, in particular: Giavazzi and Pagano (1996),
Alesina and Ardagna (1998), Afonso (2010), and the policy action-
based IMF (2010) procedure. In a panel of OECD countries between
1970 and 2010 we pay special attention to the short and long-run elas-
ticities of different (aggregated and disaggregated) budgetary elements
in affecting private consumption and investment levels.

Our results, regarding the fiscal effects on private consumption and
on investment, can be summarized as follows. First, most of the consol-
idation episodes in our sample were of short duration and involved rel-
atively modest gains. However, there were a number of large efforts,
amounting to improvements of more than 7% of GDP. Stylised evidence
shows that the larger the initial fiscal imbalance the larger was the en-
suing fiscal consolidation.

In terms of empirical results, our initial baseline specification with
total government expenditure reports positive and statistically signifi-
cant short and long-run elasticities of private consumption to income.
The short-run elasticity of private consumption with respect to total
government spending is negative, implying that curtailing government
consumption increases private consumption (with no fiscal contraction
episodes).

Moreover, in the specification using only general government final
consumption we find a statistically negative long-run effect in three
out of four approaches regardless of the existence of fiscal contraction
episodes. In three out of four cases, total revenue has a non-Keynesian
effect when a fiscal contraction episode occurs. Furthermore, when tak-
ing into account different levels of government indebtedness, lower
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Table 9
IV-GLS' estimation results for real per capita private investment, with long-run interest rates — 1970-2010.
1 2 3 4
IMF Ir FE1 Ir FE2 Ir FE3 Ir
A INV; 4 —0.043 —0.062** —0.057** —0.059**
(0.035) (0.027) (0.028) (0.027)
o Y1 0.010 0.239 0.007 0.109 0.005 0.085 0.009 0.157
(0.095) (2.089) (0.073) (1.128) (0.074) (1.251) (0.071) (1.143)
o3 AY; 2.682%* 2.239*** 2211 2219
(0.224) (0.186) (0.190) (0.187)
o Y4 —0.005 0.020 0.016 0.013
(0.055) (0.046) (0.046) (0.045)
61 AYY, —0.319 —0.033 —0.073 —0.061
(0.236) (0.223) (0.222) (0.222)
LRIR —0.108 —0.085* —0.085* —0.083*
(0.083) (0.045) (0.046) (0.046)
oy FCE; _ 4 0.039 0919 0.110 1.761 0.014 0.2501 0.028 0.467
(0.055) (1411) (0.097) (1.779) (0.063) (1.117) (0.080) (1.365)
o3 AFCE, —0.105 —0.102 —0.050 0.138
(0.166) (0.249) (0.221) (0.318)
B TF — 1 —0.153"** —3.585 —0.132* —2.120 —0.063 —1.103 —0.088 —1.485
< FC™ (0.041) (2.638) (0.074) (1.443) (0.046) (0.859) (0.063) (1.167)
B3 ATF; —0.530""* —0.664"* —0.593*** —0.768"*
(0.098) (0.302) (0.226) (0.354)
Y1 TAX; — 4 0.117** 2.736 0.026 0418 0.057 0.987 0.066 1.112
(0.050) (2.518) (0.053) (0.876) (0.047) (0.948) (0.055) (1.064)
Vs ATAX, 0.219** 0.393** 0.352** 0318
(0.109) (0.183) (0.146) (0.198)
a, FCE, _ 4 —0.054 —1.258 —0.013 —0.215 —0.007 —0.119 —0.006 —0.105
(0.051) (1.718) (0.031) (0.486) (0.031) (0.533) (0.031) (0.512)
oy AFCE, —0.368" —0.150** —0.178** —0.172**
(0.188) (0.073) (0.077) (0.074)
P2 TF — 1 —0.091** —2.132 —0.069"" —1.104** —0.073"* —1.269** —0.072"** —1.208**
« (1 — FC™) (0.040) (1.548) (0.021) (0.492) (0.021) (0.611) (0.021) (0.542)
Ba ATF, —0.293** —0.375"* —0.376"* —0.373**
(0.116) (0.078) (0.078) (0.076)
Y2 TAX: — 4 0.152*** 3.557 0.088*** 1417* 0.084*** 1472 0.084*** 1413
(0.045) (3.132) (0.033) (0.849) (0.033) (0.951) (0.032) (0.861)
Va ATAX, 0.387*** 0.339*** 0.377** 0.359***
(0.097) (0.065) (0.071) (0.065)
Obs. 314 502 502 502
R-squared 0.805 0.700 0.701 0.701
Sargan-Hansen 24.29 22.68 17.01 19.42
statistics
p-Value 0.00 0.01 0.05 0.02
Null hypothesis Test statistic p-Value Test statistic p-Value Test statistic p-Value Test statistic p-Value
o —ap=0 3.42 0.064 1.77 0.183 0.14 0.705 0.21 0.648
Y1 —7Y2=0 1.15 0.289 2.33 0.126 0.67 0412 0.18 0.668
a—v=0 6.71 0.009 3.62 0.057 2.16 0.142 2.46 0.116
Br—B=0 3.26 0.071 0.83 0.362 0.05 0.820 0.08 0.78

Note: FCE, SS and TAX denote government consumption expenditure, social security and welfare transfers and total tax revenue in real terms and per capita. Robust heteroskedastic-
consistent standard errors are reported in parenthesis. *, **, *** denote significance at 10, 5 and 1% levels. The data sample includes yearly observations for the list of countries described
in the main text over the period 1970-2010. Ir — long-run elasticity of private investment with respect to the relevant explanatory variable (standard errors are approximated with the
Delta Method). FE1 — measure used by Giavazzi and Pagano (1996); FE2 — measure used by Alesina and Ardagna (1998); FE3 — measure used by Afonso (2010). The Sargan-Hansen test is
a test of overidentifying restrictions. The joint null hypothesis is that the instruments are valid instruments, i.e., uncorrelated with the error term, and that the excluded instruments are

correctly excluded from the estimated equation.

final government consumption would increase private consumption in
the short-run when there is a fiscal consolidation and the debt ratio is
above the cross-country average. Furthermore, financial crises increase
the non-Keynesian effects of total tax revenues in the presence of a fiscal
consolidation episode.

With respect to private investment, in general, our estimations
deliver weaker but similar results to the ones reported for private con-
sumption, with negative effects of social transfers on private invest-
ment. Finally, raising long-term interest rates reduces per capita
private investment.

Therefore, in a context of relevant fiscal imbalances, some important
and credible fiscal consolidation actions can contribute to the crowding-
in of both private consumption and private investment, which would

then also stimulate domestic demand alongside a positive contribution
to the reversal of the abovementioned imbalances.
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Appendix A. Data sources

Original series

Ameco codes

Total population, millions.
Gross Domestic Product at current market prices, thousand national currency.
Price deflator of Gross Domestic Product, national currency, 1995 = 100.

Private final consumption expenditure at 1995 constant prices, thousand national currency.

Final consumption expenditure of general government, national currency, current prices.
Gross fixed capital formation at current prices: private sector

Price deflator — Gross fixed capital formation: total economy

Gross fixed capital formation at 2000 prices: total economy

Social benefits other than social transfers in kind, general government, national currency, current prices.

Current taxes on income and wealth (direct taxes), general government, national currency, current prices.

Taxes linked to imports and production (indirect taxes), general government, national currency, current prices.

Net lending (+) or net borrowing (—) excluding interest of general government adjusted for the cyclical component.

1.0.0.0.NPTN

1.0.0.0.UVGD

3.1.0.0.PVGD

1.1.0.0.0CPH

1.0.0.0.UCTGOF, 1.0.0.0.UCTGO
1.0.0.0.UIGP

3.1.0.0.PIGT

1.1.0.0.0IGT

1.0.0.0.UYTGHF, 1.0.0.0.UYTGH
1.0.0.0.UTYGF, 1.0.0.0.UTYG
1.0.0.0.UTVGF, 1.0.0.0.UTVG
1.0.319.0.UBLGBP

Adjustment based on potential GDP Excessive deficit procedure (% of GDP at market prices (excessive deficit procedure)).

Total expenditure: general government, Excessive deficit procedure (% of GDP at market prices).
Total revenue: general government, Excessive deficit procedure (% of GDP at market prices).
General government consolidated gross debt, excessive deficit procedure (based on ESA 1995) and former definition (linked series)

(% of GDP at market prices).
Long-run interest rate

1.0.319.0.UUTGF, 1.0.319.0.UUTGE
1.0.319.0.URTGF, 1.0.319.0.URTGE
1.0.319.0.UDGGF, 1.0.319.0.UDGGL,

1.1.0.0.ILN

Table A1

Descriptive Statistics (full sample) — 1970-2010.
Series Mean Std. Dev Min Max N
C 124 0.58 042 338 738
INV 0.755 0.61 0.08 3.00 715
Y 147 0.58 0.65 364 758
FCE 0.750 0.62 —0.28 291 715
TF 0.583 0.61 —0.81 2.76 713
TAX 0.87 0.63 —0.19 2.89 715
TEX 1.08 0.63 —0.06 323 714
TRE 1.06 0.63 —0.01 3.18 712
DT 0.57 0.68 —0.69 2.69 715
IDT 0.56 0.59 —037 2.56 715
INV 0.755 0.61 0.08 3.00 715
LRIR 8.514 4.044 2.74 27.74 544

Note: variables are taken as logarithms of real per capita observations. For example,
C = log(CONS / YDEF) = (1 / POP), where CONS — private consumption; YDEF — price
deflator of GDP, national currency; and POP — population.

Source: European Commission, AMECO database, autumn 2010.

Table A2
Panel unit root results — 1970-2010.

Series Common unit root (LLC) Individual unit root (IPS)
Statistic Probability Statistic Probability

c —7.52 0.000 —2.69 0.003
INV —2.75 0.002 —0.99 0.998
Y —5.38 0.000 —-1.18 0.11
FCE —0.70 0.240 —272 0.003
TF —825 0.000 —6.30 0.000
TAX —4.67 0.000 047 0.682
TEX —6.51 0.000 —3.46 0.000
TRE —5.12 0.000 —249 0.006
DT 4.56 0.000 0.22 0.587
IDT —449 0.000 0.65 0.744
INV —2.75 0.002 —0.99 0.998
LRIR —524 0.000 2.75 0.997

Note: LLC — Levin, Lin and Chu. IPS — Im, Pesaran and Shin.
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