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A B S T R A C T   

Using data from 29 European countries over 2002Q1–2019Q4, we estimate automatic stabilizers using various 
techniques, and show that the use of simple measures of government size as proxies is based on assumptions that 
are unrealistic and potentially misleading. Relaxing these assumptions allows us to construct measures of 
automatic stabilizers which are based on revenue and expenditure elasticities that are estimated directly using 
the regression-based approach and allowed to vary across countries. We demonstrate that higher automatic 
stabilizers are associated with lower output volatility, and the relationship is statistically significant and 
remarkably robust. At the same time, however, the “stabilization benefit” of automatic stabilizers is shown to 
have varied considerably across countries and over time.   

1. Introduction 

Before the global financial crisis (GFC), monetary policy was at the 
forefront of smoothing fluctuations in economic activity in advanced 
economies. Typically, monetary authorities tended to lower interest 
rates during economic downturns and raise them during booms, a 
relationship that was formalized as the Taylor Rule (1993, 1999). Yet 
this conventional practice was severely constrained when interest rates 
approached the zero lower bound following the GFC. Since then, poli-
cymakers have turned their attention to fiscal policy and relied on fiscal 
measures to contain output volatility.1 

Fiscal policy can stabilize economic fluctuations through the 
implementation of discretionary measures or through automatic stabi-
lizers.2 While a growing number of studies have suggested that auto-
matic stabilizers are effective in alleviating the impact of negative 
shocks,3 discretionary measures have also proved to be extremely 

important in mitigating the effects of adverse shocks during the Great 
Recession and the early stages of the COVID-19 pandemic.4 Still, many 
argue that counter-cyclical discretionary fiscal policy suffers from 
implementation lags and information deficiencies (Blinder, 2004; 
Blanchard et al., 2010; Eichenbaum, 2019; Mohl et al., 2019), which 
limit its stabilizing potential. 

Automatic stabilizers, on the other hand, are an integral part of the 
government budget that is designed to reduce fluctuations in economic 
activity without the need for discretionary government actions. The 
policy tool is automatically triggered by the tax code and by spending 
rules when output deviates from its potential trend. For instance, taxes 
that are a function of output should increase when output rises and 
decline when output falls. Spending programs, such as unemployment 
benefits, are intended to boost disposable income in times of economic 
distress. By virtue of their mechanical nature, automatic stabilizers tend 
to respond more quickly compared to discretionary fiscal policy 
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1 This can be put in the context of the much longer-term expansion in the size and scope of government, as documented by Li and Maskin (2021). Note, however, 
that while the main attention there is on economic outcomes such as infrastructure investment, education and human capital accumulation, technological innovation, 
international trade, and financial deepening, the present paper focuses on the often less emphasized but equally important role of government policy in macro-
economic stabilization.  

2 For a thorough discussion on the stabilizing role of fiscal policy, see Boushey et al. (2019).  
3 Such as Maravalle and Rawdanowicz (2020).  
4 For example see Romer and Bernstein (2009), OECD (2020), and IMF (2021). 
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(Blanchard and Summers, 2020). Another salient feature of a 
well-designed automatic stabilizer is its ability to maintain economic 
stability while keeping public debt under control. If properly imple-
mented, automatic stabilizers should lower public deficits in good times 
in order to preserve fiscal space for future downtowns.5 This policy 
feature is particularly attractive to countries that are grappling with a 
high level of public debt (IMF, 2020). 

There are various ways to quantify automatic stabilizers, and a 
sizeable subset of the literature uses the cyclical components of the 
budget balance – usually the ratio of cyclical budget balance to GDP – as 
a measure. This statistical approach relies on the elasticities of govern-
ment revenues and expenditures to gage the response of the budget 
balance to a change in output.6 Two major fiscal surveillance indicators 
are commonly used, namely budgetary sensitivity and the semi- 
elasticity. The former measures the change in the level of budgetary 
items (e.g. revenues and expenditure) resulting from a marginal change 
in GDP, while the latter measures the response of budgetary items to 
GDP ratios to a relative change in GDP (in’t Veld et al., 2013). 

In this strand of the literature, the ratio of public expenditure to GDP, 
a measure of government size, has also been widely used as a proxy for 
automatic stabilizers in many empirical studies (e.g. Fatás and Mihov, 
2001).7 The presumption is that governments typically do not revise up 
or down their spending level substantially with respect to economic 
cyclical, and thus this inertia in government expenditure serves as a 
stabilizing function against output shocks.8 

One of the most intriguing questions related to the measure of 
automatic stabilizers is the relationship between output volatility and 
the size of automatic stabilizers. So far, the existing literature has failed 
to provide a definitive answer to this question – some studies suggesting 
that the relationship varies with respect to country characteristics.9 For 
example, Debrun and Kapoor (2010) find a negative unconditional 
correlation between government size (used as a proxy for automatic 
stabilizers) and real GDP growth variability for a sample of industrial 
and developing countries. However, the negative relation no longer 
holds when the sample excludes industrial countries.10 Moreover, the 
relation may have been weakening over time as suggested by Debrun 
et al. (2008). Fatás and Mihov (2010) instead estimate automatic sta-
bilizers directly using the regression-based approach, and observe a 
clear negative correlation between automatic stabilizers and output 
volatility for a group of OECD economies. The results of IMF (2015) 
suggest that larger government size is associated with lower output 
volatility only for advanced economies, while such a relation does not 
exist for emerging market and developing economies. 

The present paper aims to contribute to this discussion, and its 
objective is twofold: (i) to quantify automatic stabilizers using a variety 

of statistical (budget-based) approaches in order to clearly show the 
relationships among the different versions, and (ii) to investigate how 
closely each version is related to actual business cycle volatility. We 
begin by recognizing that using government size as a proxy for auto-
matic stabilizers has the advantage of simplicity and convenience, but 
also underestimates the role of fiscal revenue for output stabilization. To 
assess the nature of the tradeoffs involved, we estimate automatic sta-
bilizers directly using the more painstaking elasticities-based method-
ology described in Section 2 below. Our contribution in this part is not 
the technique itself, which is well known, but rather that we use it to 
clearly spell out the assumptions behind the government-size approach 
(assumptions that are both strong and rarely made explicit in the liter-
ature) and to compare the two approaches by examining the validity of 
these assumption in practice. Our second contribution, extending 
Debrun and Kapoor (2010), Fatás and Mihov (2010), and IMF (2015), is 
to revisit the relationship between output volatility and various mea-
sures of automatic stabilizers. 

Using a panel of 29 European countries from 2002Q1 through 
2019Q4, we find that government size is indeed positively correlated 
with elasticity-based measures of automatic stabilizers, but it only ac-
counts for roughly 20% of their variation. This suggests that government 
size, while an acceptable proxy for automatic stabilizers when specific 
data on government budgets are absent, is a clear second best: the 
widely-used measure of government expenditure to GDP is an imperfect 
substitute for an actual elasticity-based estimate of automatic stabilizers, 
and therefore should be used with caution. Our empirical findings then 
confirm a negative relationship between automatic stabilizers and 
output volatility, consistent with most of the existing literature. 

The remainder of the paper is organized as follows. Section 2 dis-
cusses the sources of the data and introduces the estimation methodol-
ogy in detail. Section 3 presents the main results and compares the 
properties of different estimates of automatic stabilizers. This includes 
the shortcomings of using government sizes as proxies for automatic 
stabilizers, a number of different methods of elasticity-based automatic 
stabilizer measures, and the relationship between automatic stabilizers 
and output volatility. Section 4 concludes with the findings and policy 
implications. 

2. Data and methodology 

2.1. The data 

The data set comprises a panel of 29 European countries, covering 
the period from 2002Q1 through 2019Q4. The data are obtained from 
Eurostat, with the sole exception of the interest rate which is the policy 
rate announced by the monetary authority of each corresponding 
country and is obtained from the Bank for International Settlements.11 

Country selection is determined by data availability. All nominal vari-
ables, including government revenue and expenditure, have been con-
verted into real terms using GDP deflators. We use the U.S. Census 
Bureau X-11 procedure to seasonally adjust some variables, such as GDP, 
trade openness and the estimated automatic stabilizers. The output gap 
is defined as the deviation of actual GDP from its trend as a share of trend 
GDP; the trend is extracted from the actual series using the Hodrick- 
Prescott (HP) filter. 

The Appendix provides a list of disaggregated components of gov-
ernment revenue and expenditure (see Table A1), together with country 
averages over the sample period for each component. Tables A2 and A3 
in the Appendix make it clear that total general government revenue 
consists mostly of taxes on production and imports (REC2), current taxes 
on income, wealth, etc. (REC5), and net social contributions (REC61); 
whereas total general government expenditure is driven mainly by 

5 Romer (2012) argues that having fiscal space to maneuver is valuable 
especially during downturns because a government with sufficient fiscal room 
can respond aggressively to a fall in demand. 

6 Of course there are other approaches that follow very different methodol-
ogies, including for example the EUROMOD (Dolls et al., 2012; Dolls et al., 
2020) and TAXSIM models (Auerbach and Fennberg, 2000), which utilize 
micro-level data of samples of households and counterfactual simulation tech-
niques to quantify the stabilization effects of fiscal policy. While beyond the 
scope of our approach in this paper, we readily acknowledge the potential of 
these techniques.  

7 Perhaps the seminal contribution is Galí (1994), the results of which are 
extended by Guo and Harrison (2006).  

8 A large part of government expenditure contains non-cyclical items, such as 
wages and transfers that do not respond to changes in output (Bouabdallah 
et al., 2020).  

9 For detailed discussions please see IMF (2015). 
10 The authors reexamine the unconditional correlation for different sub-

samples. The empirical findings suggest that government size is weakly corre-
lated with output volatility for developing countries. As for the advanced 
countries, the relation is potentially non-linear and unstable over time. 

11 Data on Bulgaria’s policy rates are not available, we therefore use the 
lending rate obtained from the World Bank instead. 
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social benefits other than social transfers in kind (PAY62), compensation 
of employees (PAY1), and intermediate consumption (PAY2). 

2.2. Estimating the cyclical primary balance 

To obtain automatic stabilizers, we follow the practice proposed by 
Girouard and André (2005) and Fedelino et al. (2009) which de-
composes the overall fiscal balance into (i) cyclical and (ii) cyclically 
adjusted components. Changes in the cyclical balance usually reflect 
fiscal fluctuations over the business cycle and therefore are assumed to 
equal zero when an economy is growing at its potential level. On the 
contrary, changes in the cyclically adjusted balance are mostly attrib-
uted to discretionary actions implemented by policymakers.12 

We quantify automatic stabilizers using two different methods 
(complete derivations are shown in Appendix A). 

Method 1. Our first measure of automatic stabilizers is 

AS =
R
Y
(εR − 1) −

G
Y
(εG − 1), (1)  

where R is government revenue, G is government expenditure, Y is 
actual GDP, and εR and εG are the elasticities of revenue and expenditure 
with respect to the output gap. 

Method 2. The alternative approach is based on expressing all var-
iables in percent of potential GDP, instead of actual GDP, in which case 
the measure of automatic stabilizers becomes 

AS∗ =
R
Y

εR −
G
Y

εG, (2) 

Eqs. (1) and (2) make it clear that, unless both conditions εR = 1 and 
εG = 0 hold, automatic stabilizers are functions of both GY and RY, as well 
as of the values of the elasticities εR and εG themselves. In such a case, 
simple government-size variables will be biased and potentially 
misleading as measures of automatic stabilizers. 

How heroic is the εR = 1 and εG = 0 assumption in practice? To 
ascertain this, we now turn our attention to the estimation of elasticities 
of government revenue and expenditure. We begin by distinguishing 
among three different ways of dealing with the elasticities, which we 
denote as Cases 1, 2, and 3. Doing so, will also provide an opportunity to 
examine how robust the inferred cyclical primary balance actually is 
across different treatments of the elasticities. 

Case 1. The simplest approach, which has been followed by a sig-
nificant part of the literature, is to simply assume that the revenue 
elasticity, εR, equals one, and the expenditure elasticity, εG, equals zero. 
In this case, as discussed above, the cyclical components are identical to 
measures of government size. Specifically, under Method 1, the cyclical 
primary balance (cpb) is equal to the ratio of government expenditure to 
actual GDP; under Method 2, the cyclical primary balance (cpb∗) be-
comes the ratio of government revenue to actual GDP. Convenience is 
the main strength of Case 1; its main weakness is that the required 
conditions, εR = 1 and εG = 0, may be unrealistic. Cases 2 and 3 will rely 
on actually estimating the elasticities. 

Case 2. One alternative is to regress “aggregate” revenue (expendi-
ture) on the output gap for each country in order to obtain the revenue 
(expenditure) elasticity. The specification is shown as follows: 

ΔlnZi,t = γZ + εZ,iΔln
(

Y
Y∗

)

i,t
+ eZ,i,t, (3)  

where Z = R
Y∗,

G
Y∗; the εZs are the parameters of interest; ln

( Y
Y∗

)
measures 

the output gap; and i is indexing over countries, and t over time.13 The 
main advantage of Case 2 over Case 1 is that the elasticity values are 
directly estimated rather than assumed, with the added advantage that 
the elasticities are allowed to vary across countries. 

Case 3. An alternative, more granular approach is to regress each 
revenue (expenditure) component on the output gap and then aggregate 
those “component” elasticities according to their corresponding 
budgetary category to obtain the “aggregate” elasticities. Specifically, 

Δln
(

R
Y∗

)

j,i,t
= δj + εR,j,iΔln

(
Y
Y∗

)

i,t
+ vj,i,t, (4)  

Δln
(

G
Y∗

)

j,i,t
= ρj + εG,j,iΔln

(
Y
Y∗

)

i,t
+ wj,i,t. (5)  

where j indexes over the fiscal components in the revenue and expen-
diture categories, and εR,j and εG,j are the “component” elasticities. The 
“aggregate” elasticities are then computed as the weighted sums of the 
“component” elasticities of each corresponding category: 

εR =
∑J

j=1
εR,j

Rj

R
, (6)  

εG =
∑J

j=1
εG,j

Gj

G
. (7)  

2.3. Automatic stabilizers and output volatility 

Once we have credible measures of the automatic stabilizers, we can 
address the central question of how they are related to output volatility. 
To explore the relationship between automatic stabilizers and output 
volatility, we first employ a simple cross-sectional regression frame-
work: 

σy
i = α + βASi + μ′ Xi + ui, (8)  

where σy
i is output volatility over the sample period for each country i; 

ASi represents an automatic stabilizer variable, X is a vector of control 
variables (including population, trade openness, debt-to-GDP ratio, and 
interest rate volatility), α, β, and the vector μ are parameters to be 
estimated, and u is an error term. Output volatility is computed in two 
different ways: (i) as the standard deviation of the real GDP growth rate, 
or (ii) as the standard deviation of the output gap. 

Then, to fully utilize the time dimension of our data set, we use a 
panel framework, a straightforward extension of Eq. (8), as follows: 

σy
i,t = wi + vt + βASi,t + μ′ Xi,t + ui,t, (9)  

where σy
i,t is output volatility computed as a rolling 4-period standard 

deviation of real GDP growth (or the output gap), ASi,t represents a 
rolling 4-period moving average of automatic stabilizers, X is a set of 
control variables computed either in moving average or moving stan-
dard deviation forms, wi and vt represent country- and time-specific 
effects, and β is again the parameter of interest.14 

12 Fiscal authorities may pursue a procyclical or countercyclical policy in 
response to the business cycle, and in either case, the cyclically adjusted bal-
ance may change with respect to the current state of the economy. However, if 
the changes in cyclically adjusted balance are not associated with current 
macroeconomic conditions, they are considered as exogenous discretionary 
fiscal policy. 

13 We apply a seasonal difference to avoid seasonality problems.  
14 Different windows (8-period and 12-period) were also attempted for the 

rolling variables, but results remain consistent and are not reported to preserve 
space. 
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3. Empirical results 

3.1. Estimated elasticities of government revenue and expenditure 

Table 1 reports the estimated elasticities using the techniques of 
Cases 2 and 3. As expected, the estimated revenue elasticities are found 
to be positive and range from 0.14 (Ireland, Case 3) to 1.59 (Spain, Case 
3). Several countries, such as Bulgaria, Spain, and the UK, have revenue 
elasticities greater than one. The results for expenditure elasticities are 
quite mixed across countries. In particular, Belgium, Denmark, and 
Norway have elasticities of expenditure below zero, whereas the esti-
mated elasticities of expenditure for Greece, Hungary, and Malta are 
positive. The finding is not surprising since government expenditures 
may exhibit procyclical or countercyclical patterns depending on the 
nature of the components.15 

3.2. Relationship between automatic stabilizers and government size 

Table 1 makes it clear that the assumptions εR = 1 and εG = 0 
imposed by much of the literature are too strong: not only do most of the 
estimated elasticities differ from these values, they also differ substan-
tially across countries. This means that using government size as a proxy 
for automatic stabilizers can be misleading and result in findings that are 
flawed and biased. 

To gage how flawed, we use the estimated elasticities in Eqs. (1) and 
(2) to compute actual automatic stabilizers, and then compare country 
averages with the corresponding measures of government size (G/Y or 
R/Y). 

Fig. 1 visualizes this for Case 1 estimates. As expected, there is a 
strong positive relationship in this case between automatic stabilizers 
and government size. By construction, cpb is equal to the ratio of gov-
ernment expenditure to actual GDP, and cpb* is equal to the ratio of 
government revenue to actual GDP under Case 1 (since εR = 1 and εG =

0 is imposed), generating exact 45-degree lines in panels A and D of 
Fig. 1. Unsurprisingly, the relationship remains positive when we plot 
cpb (cpb*) against the ratio of government revenue (expenditure) to 
actual GDP in panels B (panel C) of Fig. 1. 

Fig. 2 repeats the exercise for Case 2, so now the elasticities are freely 
estimated using Eq. (3). Note that the elasticities of revenue and 
expenditure are now allowed not just to differ from 1 to 0, respectively, 
but also to vary across countries. As a result, the variation in automatic 
stabilizers is now much wider than in Case 1, which we believe is more 
realistic. For example, automatic stabilizers in Greece now take negative 
values, corresponding to that country’s procyclical fiscal pattern – an 
aspect entirely missed by Case 1.16 

Overall, automatic stabilizers and measures of government size 
remain positively correlated, but the strength of this correlation declines 
significantly. A simple bivariate regression suggests that government 
size explains only roughly 20% of the variation in automatic stabilizers 
when they are based on freely estimated elasticities. This implies that 
government size is far from a perfect substitute for automatic stabilizers. 

Finally, we conduct the same exercise under Case 3, using the esti-
mated elasticities from Eqs. (6) and (7). Based on the cross-country 
correlations reported in Fig. 3, we do not observe marked differences 
between Cases 2 and 3; one of the few exceptions is that the automatic 

stabilizer for Hungary joins that of Greece, declining to negative terri-
tory.17 The correlation between government size and automatic stabi-
lizers remains positive, and on average, government size explains less 
than 20% of the variation in automatic stabilizers. Once again, gov-
ernment size measures are shown to be very imperfect proxies for 
automatic stabilizers. 

3.3. Automatic stabilizers and output volatility: cross-sectional evidence 

The evidence so far suggests that using simple measures of govern-
ment size to proxy for automatic stabilizers amounts to imposing un-
realistic assumptions on the values of revenue and expenditure 
elasticities. One would expect then the more sophisticated measures of 
automatic stabilizers that are based on freely estimated elasticities to do 
a better job in accounting for business cycle volatility across countries. 
This is the question addressed in the present section, which tries to 
determine which of the various automatic stabilizer alternatives is more 
closely linked with business cycle fluctuations. 

We begin with Fig. 4 which visualizes simple bivariate cross-country 
correlations between output volatility and measures of automatic sta-
bilizers under Case 1. Output volatility is measured by the standard 
deviation of (i) the real GDP growth rate or (ii) the output gap. Fig. 4 
clearly indicates that countries with higher automatic stabilizers tend to 
have lower output volatility. For example, Belgium, Denmark, Finland, 
France, and Sweden have relatively higher automatic stabilizers,18 and 
their output volatility is well below average. Countries that depend less 
on automatic stabilizers have more volatile output. 

Figs. 5 and 6 repeat the exercise for automatic stabilizers obtained 
under Cases 2 and 3, respectively. The results again indicate an inverse 
relationship between the two variables. In general, the correlation is 
stronger if the output volatility is measured by the standard deviation of 
real GDP growth. But regardless of the measure of output volatility 
considered, the “aggregate” elasticities (Case 2) seem to produce the 
automatic stabilizer measure that is most closely linked to output 
volatility. 

We now proceed to a more rigorous investigation of the relationship 
between automatic stabilizers and output volatility, based on the esti-
mation of model (8). Table 2 reports the results of specifications that 
measure output volatility by the standard deviation of the real GDP 
growth rate, while Table 3 uses the standard deviation of the output gap. 
The relationship is clearly negative (and statistically significant) in the 
bivariate specifications, but this is expected, given the evidence of 
Figs. 4, 5, and 6. 

What is more worthy of attention is that the relationship between 
automatic stabilizers and business-cycle volatility remains negative 
when we include a number of control variables: the estimated co-
efficients of automatic stabilizers in the output volatility regressions of 
Tables 2 and 3 are all negative and statistically significant. Our empirical 
results are consistent with the findings obtained by Fatás and Mihov 
(2001) and Debrun and Kapoor (2010). 

The findings raise an intriguing question - How much of each 
country’s business-cycle volatility has been eliminated because of the 

15 In Case 3, we note that the estimated elasticities of expenditure vary across 
components of expenditure. For example, the expenditure elasticity for inter-
mediate consumption tends to be positive, while the estimates for social ben-
efits (other than social transfers in kind) are mostly negative.  
16 See Galeano et al. (2021) for supporting evidence on the procyclical nature 

of fiscal policy in Greece. 

17 Algebraically, using equation (2), the automatic stabilizer (AS) measure will 
always be positive when εR > 0 and εG ≤ 0 (the usual case). For a negative AS 
value, assuming εR > 0, it is necessary (though not sufficient) that εG > 0. This 
explains the case of Greece, where (see Table 1) not only εG > 0 (spending is 
procyclical), but actually εG > εR (the procyclicality of spending overwhelms 
the countercyclicality of revenue), resulting in a negative AS value. 
18 Bouabdallah’s et al., 2020 finding suggests that the size of automatic sta-

bilizers tend to be larger in western European countries such as Belgium or 
France, whereas central and eastern European countries have relatively smaller 
automatic stabilizers. The variations are attributed not only to the size of 
government, but also to the generosity of social security system and the 
structure of tax system. 
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Table 1 
Elasticities of government revenue (εR) and expenditure (εG).    

Revenue Expenditure   Revenue Expenditure  

Country Case 2 Case 3 Case 2 Case 3  Country Case 2 Case 3 Case 2 Case 3 

1 Austria 0.58 0.63 − 0.37 − 0.26 16 Italy 0.55 0.69 − 0.13 − 0.16 
2 Belgium 0.97 0.99 − 0.85 − 0.86 17 Lithuania 0.86 0.84 0.15 0.03 
3 Bulgaria 1.40 1.39 0.06 0.26 18 Luxembourg 0.38 0.34 − 0.45 − 0.45 
4 Cyprus 0.74 1.02 − 0.40 0.04 19 Latvia 0.81 0.89 0.21 0.18 
5 Czechia 0.78 0.81 − 0.05 − 0.02 20 Malta 1.13 1.01 0.95 0.66 
6 Germany 0.64 0.64 − 0.17 − 0.16 21 Netherlands 1.19 1.21 − 0.34 0.09 
7 Denmark 0.54 0.50 − 0.61 − 0.63 22 Norway 1.05 1.07 − 0.45 − 0.47 
8 Estonia 0.37 0.41 − 0.08 − 0.18 23 Poland 1.39 1.17 0.38 0.13 
9 Greece 0.37 0.57 0.56 1.11 24 Portugal 1.36 1.47 0.26 0.09 
10 Spain 1.52 1.59 − 0.49 − 0.17 25 Romania 0.84 1.00 0.73 0.80 
11 Finland 1.08 1.05 − 0.14 − 0.14 26 Sweden 0.75 0.75 0.15 0.14 
12 France 1.17 1.16 − 0.32 − 0.37 27 Slovenia 0.89 0.88 0.28 0.20 
13 Croatia 1.23 1.29 0.14 0.04 28 Slovakia 0.59 0.43 − 0.15 − 0.14 
14 Hungary 0.50 0.36 0.40 0.73 29 United Kingdom 1.48 1.44 − 0.33 − 0.27 
15 Ireland 0.18 0.14 0.08 − 0.05        

Fig. 1. Automatic stabilizers (case 1) and government size.  

Fig. 2. Automatic stabilizers (case 2) and government size.  
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use of automatic stabilizers? Our framework allows us to quantify this 
stabilization benefit, using the estimated versions of Eq. (8)19 to 
compute counterfactual measures of volatility that would have pre-
vailed in the absence of automatic stabilizers. 

Specifically, for country i, we use the estimated coefficients of (8) to 
construct σnoAS

i = (σ̂y
i
⃒
⃒ ASi = 0) as the volatility that would have 

occurred if the influence of automatic stabilizers was missing entirely. 
Then, we define the benefit of having the automatic stabilizers in place 

as λi =
σnoAS

i − σy
i

σy
i

, which equals the volatility gain (σnoAS
i − σy

i ) as a fraction 

of the actual volatility observed. 
Table 4 shows the results for each of the three cases we have been 

considering. Beginning with Case 1, we observe that all gains are posi-
tive (σnoAS

i > σy
i , for all countries), and the estimated benefits (λ1) are 

enormous, ranging from 90% in Ireland to 665% in France. How realistic 
are these estimates? Recall that Case 1 imposes εR = 1 and εG = 0, 
which is not supported by our data. 

For more realistic estimates of the stabilization benefits, the last four 
columns of Table 4 report our findings from the elasticities-based Cases 
2 and 3, as described above. Stabilization gains are again positive 
(σnoAS

i > σy
i ) in most of the countries, but we now have the exceptions of 

Greece (Cases 2 and 3) and Hungary (case 3), where the estimated model 
implies σnoAS

i < σy
i , which clearly follows from the fact that the cyclical 

primary balance (cpb) in these three cases is procyclical, resulting in 
automatic “stabilizer” (AS) values that are actually destabilizing. Put 
differently, the business cycle would have been smoother in these three 
cases if automatic “stabilizers” were absent (the primary balance did not 
respond to the cycle at all). 

Fig. 3. Automatic stabilizers (case 3) and government size.  

Fig. 4. Automatic stabilizers (case 1) and output volatility.  

19 Or equation (9); see next section. 
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But the biggest difference between the elasticities-based cases (Cases 
2 and 3) and Case 1 is the size of the implied gains. Relaxing the 
implausible assumption that εR = 1 and εG = 0, produces much more 
reasonable magnitudes, so that the estimated benefits (using λ2 for 
example) now range from − 5% in Greece to 245% in Belgium. 

Fig. 7 visualizes these results for Case 2 (in balance, our most 
preferred specification). We consider the most striking observations to 
be the following three. First, it is clear that Case 1 (arbitrarily imposing 
εR = 1 and εG = 0 on the data) can lead to a very misleading picture, not 

just of the magnitude of the automatic stabilizers themselves (something 
we already established in the previous section), but also of the effects of 
the automatic stabilizers on output volatility. Second, the elasticities- 
based cases (Cases 2 and 3) provide much more reasonable estimates – 
which are also largely robust between the “aggregate” (Case 2) and 
“components” (Case 3) approaches. 

Third, and perhaps most important for our purposes, the policy 
relevance of automatic stabilizers is undisputed, even when Cases 2 and 
3 correct for the exaggerated effects of Case 1. In all but two of the 

Fig. 5. Automatic stabilizers (case 2) and output volatility.  

Fig. 6. Automatic stabilizers (case 3) and output volatility.  
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Table 2 
Estimating the impact of automatic stabilizers on output volatility. (Dependent variable: standard deviation of quarterly real GDP growth rate).    

(1) AS1   (2) AS2   (3) AS3   
no control variables with control variables no control variables with control variables no control variables with control variables 

Automatic stabilizers − 0.17 *** − 0.17 *** − 0.04 *** − 0.04 *** − 0.03 *** − 0.03 ***  
(0.04)  (0.04)  (0.01)  (0.01)  (0.00)  (0.01)  

Population   − 0.28 ***   − 0.16 ***   − 0.17 ***    
(0.09)    (0.06)    (0.05)  

Interest rate volatility   − 0.01    − 0.25    − 0.22     
(0.13)    (0.17)    (0.19)  

Openness   0.00    0.00    0.00     
(0.00)    (0.00)    (0.00)  

Debt   0.01    − 0.01 **   − 0.01 **    
(0.01)    (0.01)    (0.01)  

Constant 0.11 *** 0.11 *** 0.05 *** 0.07 *** 0.05 *** 0.06 ***  
(0.02)  (0.02)  (0.00)  (0.01)  (0.00)  (0.01)  

R-squared 0.40  0.54  0.45  0.58  0.36  0.51    
(4) AS*1   (5) AS*2   (6) AS*3   

no control variables with control variables no control variables with control variables no control variables with control variables 
Automatic stabilizers − 0.14 *** − 0.14 *** − 0.04 *** − 0.04 *** − 0.03 *** − 0.03 ***  

(0.03)  (0.03)  (0.01)  (0.01)  (0.01)  (0.01)  
Population   − 0.30 ***   − 0.17 ***   − 0.17 ***    

(0.10)    (0.05)    (0.05)  
Interest rate volatility   − 0.14    − 0.29    − 0.25     

(0.14)    (0.18)    (0.20)  
Openness   0.00    0.00    0.00     

(0.00)    (0.00)    (0.00)  
Debt   − 0.01    − 0.02 **   − 0.02 **    

(0.01)    (0.01)    (0.01)  
Constant 0.09 *** 0.11 *** 0.05 *** 0.07 *** 0.04 *** 0.07 ***  

(0.02)  (0.02)  (0.00)  (0.01)  (0.00)  (0.01)  
R-squared 0.37  0.57  0.44  0.60  0.35  0.53  

Note: Robust standard errors in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% significance levels, respectively. AS1, AS2, AS3 
represent cyclical primary balance in percentage of actual output under Case 1, 2, and 3, respectively; AS*1, AS*2, and AS*3, on the other hand, stand for cyclical 
primary balance in percentage of potential output under Case 1, 2, and 3. 

Table 3 
Estimating the impact of automatic stabilizers on output volatility. (Dependent variable: standard deviation of output gap).    

(1) AS1   (2) AS2   (3) AS3   
no control variables with control variables no control variables with control variables no control variables with control variables 

Automatic stabilizers − 0.28 *** − 0.19 *** − 0.06 *** − 0.03 ** − 0.05 *** − 0.03 **  
(0.09)  (0.06)  (0.02)  (0.01)  (0.02)  (0.01)  

Population   − 0.27 *   − 0.16    − 0.17     
(0.14)    (0.11)    (0.11)  

Interest rate volatility   1.99 ***   1.83 ***   1.86 ***    
(0.24)    (0.35)    (0.37)  

Openness   − 0.01    − 0.01    − 0.01     
(0.01)    (0.01)    (0.01)  

Debt   − 0.01    − 0.03 **   − 0.03 **    
(0.01)    (0.01)    (0.01)  

Constant 0.17 *** 0.11 *** 0.07 *** 0.05 *** 0.07 *** 0.05 ***  
(0.04)  (0.03)  (0.01)  (0.02)  (0.01)  (0.02)  

R-squared 0.29  0.73  0.25  0.70  0.21  0.69    
(4) AS*1   (5) AS*2   (6) AS*3   

no control variables with control variables no control variables with control variables no control variables with control variables 
Automatic stabilizers − 0.22 *** − 0.14 *** − 0.05 *** − 0.03 ** − 0.05 *** − 0.03 **  

(0.08)  (0.04)  (0.02)  (0.01)  (0.02)  (0.01)  
Population   − 0.29 **   − 0.17    − 0.18     

(0.14)    (0.11)    (0.11)  
Interest rate volatility   1.88 ***   1.80 ***   1.83 ***    

(0.29)    (0.36)    (0.37)  
Openness   − 0.01    − 0.01    − 0.01     

(0.01)    (0.01)    (0.01)  
Debt   − 0.02    − 0.03 **   − 0.03 **    

(0.01)    (0.01)    (0.01)  
Constant 0.14 *** 0.10 *** 0.07 *** 0.05 *** 0.06 *** 0.05 ***  

(0.04)  (0.03)  (0.01)  (0.02)  (0.01)  (0.02)  
R-squared 0.25  0.72  0.24  0.71  0.20  0.69  

Note: Robust standard errors in parentheses. ***, **, and * denote statistical significance at the 1%, 5%, and 10% significance levels, respectively. AS1, AS2, AS3 
represent cyclical primary balance in percentage of actual output under Case 1, 2, and 3, respectively; AS*1, AS*2, and AS*3, on the other hand, stand for cyclical 
primary balance in percentage of potential output under Case 1, 2, and 3. 
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countries in our sample, cyclically adjusting the primary balance has 
resulted in “automatic stabilizers” that are truly stabilizing, and some-
times (Belgium, France, the UK) spectacularly so. At the same time, this 

success is not guaranteed: if the cyclical adjustment of the balance ends 
up being procyclical, it will result in automatic “stabilizer” values that 
are negative (Greece) which will destabilize the business cycle. 

Table 4 
Actual and counterfactual output volatilities, and the smoothing benefits of automatic stabilizers.   

Country σy σnoAS1 λ1 σnoAS2 λ2 σnoAS3 λ3 

1 Austria 0.02 0.11 4.53 0.04 0.99 0.03 0.79 
2 Belgium 0.01 0.10 5.99 0.05 2.45 0.05 2.11 
3 Bulgaria 0.03 0.09 2.06 0.05 0.62 0.04 0.44 
4 Cyprus 0.04 0.11 1.88 0.05 0.49 0.05 0.35 
5 Czechia 0.03 0.10 2.44 0.04 0.46 0.04 0.39 
6 Germany 0.02 0.10 3.18 0.04 0.58 0.04 0.49 
7 Denmark 0.02 0.11 4.11 0.05 1.05 0.04 0.88 
8 Estonia 0.06 0.12 1.06 0.07 0.11 0.07 0.12 
9 Greece 0.05 0.13 1.88 0.04 − 0.05 0.04 − 0.18 
10 Spain 0.02 0.10 2.93 0.06 1.29 0.05 0.95 
11 Finland 0.03 0.12 2.83 0.06 0.78 0.05 0.64 
12 France 0.01 0.11 6.65 0.05 2.22 0.04 1.92 
13 Croatia 0.03 0.12 2.38 0.05 0.57 0.05 0.55 
14 Hungary 0.03 0.11 2.74 0.03 0.09 0.03 − 0.16 
15 Ireland 0.07 0.13 0.90 0.07 0.04 0.07 0.05 
16 Italy 0.02 0.10 4.05 0.03 0.65 0.03 0.67 
17 Lithuania 0.06 0.12 1.11 0.07 0.18 0.07 0.17 
18 Luxembourg 0.03 0.10 2.25 0.05 0.41 0.04 0.33 
19 Latvia 0.07 0.13 0.98 0.08 0.13 0.08 0.13 
20 Malta 0.03 0.10 2.08 0.04 0.08 0.04 0.14 
21 Netherlands 0.02 0.09 4.02 0.04 1.37 0.03 0.85 
22 Norway 0.02 0.10 3.72 0.05 1.27 0.04 1.11 
23 Poland 0.02 0.09 4.16 0.03 0.92 0.03 0.81 
24 Portugal 0.02 0.10 3.56 0.04 0.86 0.04 0.90 
25 Romania 0.04 0.10 1.48 0.04 0.04 0.04 0.06 
26 Sweden 0.03 0.11 3.26 0.04 0.44 0.04 0.38 
27 Slovenia 0.04 0.12 2.27 0.05 0.31 0.05 0.30 
28 Slovakia 0.04 0.11 1.95 0.05 0.34 0.04 0.23 
29 United Kingdom 0.02 0.09 3.69 0.05 1.46 0.04 1.17 

Note: Output volatility, σy, is computed as the standard deviation of the real GDP growth rate. σnoAS1, σnoAS2, and σnoAS3 represent counterfactual output volatilities in 
the absence of AS1, AS2, and AS3, respectively. λ1, λ2, and λ3 are the smoothing benefits of AS1, AS2, and AS3.  

Fig. 7. Impact of automatic stabilizers (AS2) on output volatility.  
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3.4. Empirical findings based on panel regressions 

To take advantage of the time dimension of our data set, we now turn 
to the panel approach of Eq. (9). 

Table 5 reports several specifications using the standard deviation of 
the real GDP growth rate as the measure of volatility. As was the case in 
Table 4, the estimated βs are all negative and highly statistically sig-
nificant, ranging from − 0.01 to − 0.08, and the results are robust to the 
modeling of the wis and vts as fixed or random effects. 

Table 6 also reports estimated versions of Eq. (9) but measuring 
output volatility by the standard deviation of the output gap. The esti-
mated βs remain negative and statistically significant, ranging from 
− 0.01 to − 0.06, and the findings are again robust across different 
empirical specifications. 

To address the concern of possible endogeneity that could bias our 
estimates the models were also estimated with Instrumental Variables 
(IV), following an approach similar to that used in Fatás and Mihov 
(2010) and Debrun and Kapoor (2010), using lagged values of explan-
atory variables, as instruments.20 The IV results, not reported to preserve 
space, are qualitatively very similar to our baseline specifications, so do 

not alter our conclusions. 
Once again, we can quantify the stabilization benefit of automatic 

stabilizers, using the estimates from Eq. (9) to compute counterfactual 
measures of volatility that would have prevailed in the absence of 
automatic stabilizers. In addition, these will now be time-varying for 
each country. 

Specifically, for country i and year t, we use the estimated co-

efficients of (9) to construct σnoAS
i,t = (σ̂y

i,t

⃒
⃒
⃒ ASi,t = 0) as the volatility that 

would have occurred if the influence of automatic stabilizers was 
missing entirely. Next, we define the time-varying benefit of having the 

automatic stabilizers in place as λi,t =
σnoAS

i,t − σy
i,t

σy
i,t

, with a similar interpre-

tation as before. 
Table 7 reports the implied (average) stabilization benefits for each 

country, by showing each country’s value of λi,t averaged over the entire 
period, for each of the three cases we have been considering. We observe 
again that for Case 1 all gains are positive, and therefore the estimated 
benefits (λ1) are positive as well. This applies to both Method 1 (percent 
of GDP) and Method 2 (percent of potential GDP). 

Table 5 
Estimating the impact of automatic stabilizers on output volatility. (Dependent variable: standard deviation of quarterly real GDP growth rate).   

(1) AS1 (4) AS*1  

OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.03 *** − 0.05 *** − 0.03 *** − 0.02 *** − 0.08 *** − 0.02 ***  
(0.01)  (0.01)  (0.01)  (0.01)  (0.02)  (0.01)  

Population − 0.06 *** 1.17 *** 0.62 *** − 0.06 *** 0.85 *** 0.33 ***  
(0.01)  (0.16)  (0.09)  (0.01)  (0.15)  (0.04)  

Interest rate volatility 0.32 *** 0.07 * 0.15 *** 0.28 *** 0.06 * 0.20 ***  
(0.05)  (0.04)  (0.04)  (0.04)  (0.03)  (0.05)  

Openness 0.32  0.58  0.05  0.44  1.39  0.94   
(0.32)  (1.54)  (1.33)  (0.33)  (1.58)  (1.10)  

Debt − 0.61  4.50 ** 2.90  − 2.54 *** 5.77 ** 3.28 **  
(1.16)  (2.26)  (2.10)  (0.88)  (2.52)  (1.58)  

R-squared 0.14  0.41    0.12  0.41      

(2) AS2 (5) AS*2  

OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.01 *** − 0.03 *** − 0.02 *** − 0.01 *** − 0.04 *** − 0.01 ***  
(0.00)  (0.01)  (0.01)  (0.00)  (0.01)  (0.00)  

Population − 0.03 *** 1.28 *** 0.59 *** − 0.03 *** 1.14 *** 0.33 ***  
(0.01)  (0.17)  (0.09)  (0.01)  (0.15)  (0.43)  

Interest rate volatility 0.25 *** 0.06 * 0.15 *** 0.25 *** 0.06 * 0.20 ***  
(0.04)  (0.03)  (0.04)  (0.04)  (0.03)  (0.04)  

Openness 0.16  1.82  0.24  0.20  2.64  0.22   
(0.37)  (1.79)  (1.41)  (0.37)  (1.86)  (1.01)  

Debt − 3.78 *** 2.57  1.43  − 4.15 *** 2.58  2.16   
(0.72)  (2.01)  (1.85)  (0.70)  (2.03)  (1.40)  

R-squared 0.15  0.40    0.15  0.39     
(3) AS3 (6) AS*3  
OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.01 *** − 0.04 *** − 0.03 *** − 0.01 *** − 0.05 *** − 0.02 ***  
(0.00)  (0.01)  (0.01)  (0.00)  (0.01)  (0.00)  

Population − 0.04 *** 1.27 *** 0.62 *** − 0.04 *** 1.10 *** 0.37 ***  
(0.01)  (0.16)  (0.09)  (0.01)  (0.15)  (0.05)  

Interest rate volatility 0.26 *** 0.06 * 0.15 *** 0.26 *** 0.06 * 0.20 ***  
(0.04)  (0.03)  (0.04)  (0.04)  (0.03)  (0.04)  

Openness 0.34  1.61  0.16  0.38  2.51  0.33   
(0.38)  (1.76)  (1.40)  (0.38)  (1.83)  (1.02)  

Debt − 4.01 *** 2.91  1.70  − 4.27 *** 3.02  2.34 *  
(0.71)  (2.03)  (1.87)  (0.71)  (2.05)  (1.41)  

R-squared 0.13  0.40    0.13  0.40    

Note: FE represents country and time fixed effects and RE is country and time random effects. Robust standard errors in parentheses. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% significance levels, respectively. AS1, AS2, AS3 represent cyclical primary balance in percentage of actual output under Case 1, 2, 
and 3, respectively; AS*1, AS*2, and AS*3, on the other hand, stand for cyclical primary balance in percentage of potential output under Case 1, 2, and 3. The co-
efficients and the standard errors of Openness and Debt are extremely small, therefore we multiply the values by 1000. 

20 We are grateful to an anonymous referee for raising this issue. 
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Table 6 
Estimating the impact of automatic stabilizers on output volatility. (Dependent variable: standard deviation of output gap).   

(1) AS1 (4) AS*1  
OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.02 *** − 0.03 *** − 0.02 ** − 0.02 *** − 0.06 *** − 0.02 ***  
(0.00)  (0.01)  (0.01)  (0.00)  (0.01)  (0.01)  

Population − 0.04 *** 0.79 *** 0.39 *** − 0.04 *** 0.57 *** 0.33 ***  
(0.01)  (0.12)  (0.06)  (0.01)  (0.12)  (0.04)  

Interest rate volatility 0.56 *** 0.14 *** 0.20 *** 0.53 *** 0.14 *** 0.20 ***  
(0.09)  (0.04)  (0.05)  (0.08)  (0.04)  (0.05)  

Openness 0.48 * − 0.94  − 0.34  0.46 * − 0.66  0.94   
(0.26)  (1.08)  (0.95)  (0.27)  (1.11)  (1.10)  

Debt − 1.38  3.69 ** 2.98 * − 2.49 *** 4.93 *** 3.28 **  
(0.84)  (1.65)  (1.57)  (0.67)  (1.77)  (1.58)  

R-squared 0.19  0.52    0.20  0.53     

(2) AS2 (5) AS*2  
OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.01 *** − 0.02 ** − 0.01  − 0.01 *** − 0.02 *** − 0.01 ***  
(0.00)  (0.01)  (0.01)  (0.00)  (0.01)  (0.00)  

Population − 0.02 *** 0.83 *** 0.34 *** − 0.02 *** 0.77 *** 0.33 ***  
(0.01)  (0.13)  (0.06)  (0.01)  (0.12)  (0.04)  

Interest rate volatility 0.51 *** 0.14 *** 0.20 *** 0.50 *** 0.14 *** 0.20 ***  
(0.08)  (0.04)  (0.05)  (0.08)  (0.04)  (0.04)  

Openness 0.30  − 0.11  − 0.25  0.30  0.26  0.22   
(0.28)  (1.19)  (0.97)  (0.29)  (1.23)  (1.01)  

Debt − 3.55 *** 2.50 * 2.15  − 3.85 *** 2.58 * 2.16   
(0.60)  (1.49)  (1.42)  (0.60)  (1.50)  (1.40)  

R-squared 0.21  0.52    0.21  0.52     

(3) AS3 (6) AS*3  
OLS FE RE OLS FE RE 

Automatic Stabilizers − 0.01 *** − 0.02 ** − 0.01 ** − 0.01 *** − 0.03 *** − 0.02 ***  
(0.00)  (0.01)  (0.01)  (0.00)  (0.01)  (0.00)  

Population − 0.02 *** 0.84 *** 0.37 *** − 0.02 *** 0.75 *** 0.37 ***  
(0.01)  (0.13)  (0.07)  (0.01)  (0.12)  (0.05)  

Interest rate volatility 0.51 *** 0.14 *** 0.20 *** 0.51 *** 0.14 *** 0.20 ***  
(0.08)  (0.04)  (0.05)  (0.08)  (0.04)  (0.04)  

Openness 0.43  − 0.29  − 0.30  0.43  0.16  0.33   
(0.29)  (1.17)  (0.96)  (0.29)  (1.22)  (1.02)  

Debt − 3.73 *** 2.72 * 2.32  − 3.96 *** 2.92 * 2.34 *  
(0.61)  (1.50)  (1.43)  (0.61)  (1.52)  (1.41)  

R-squared 0.20  0.52    0.20  0.52    

Note: FE represents country and time fixed effects and RE is country and time random effects. Robust standard errors in parentheses. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% significance levels, respectively. AS1, AS2, AS3 represent cyclical primary balance in percentage of actual output under Case 1, 2, 
and 3, respectively; AS*1, AS*2, and AS*3, on the other hand, stand for cyclical primary balance in percentage of potential output under Case 1, 2, and 3. The co-
efficients and the standard errors of Openness and Debt are extremely small, therefore we multiply the values by 1000. 

Table 7 
Average Smoothing Benefits of Automatic Stabilizers.   

Country λ1 λ2 λ3  Country λ1 λ2 λ3 

1 Austria 2.64 1.75 2.13 16 Italy 2.69 1.30 2.07 
2 Belgium 4.96 6.14 8.12 17 Lithuania 1.03 0.50 0.74 
3 Bulgaria 1.43 1.31 1.44 18 Luxembourg 0.89 0.49 0.61 
4 Cyprus 1.92 1.51 1.65 19 Latvia 1.06 0.44 0.67 
5 Czechia 1.41 0.81 1.05 20 Malta 0.90 0.11 0.28 
6 Germany 1.60 0.88 1.14 21 Netherlands 2.66 2.75 2.62 
7 Denmark 2.09 1.63 2.08 22 Norway 0.82 0.85 1.13 
8 Estonia 0.86 0.26 0.44 23 Poland 1.60 1.07 1.45 
9 Greece 1.19 − 0.10 − 0.52 24 Portugal 2.70 1.98 3.18 
10 Spain 3.08 4.12 4.66 25 Romania 0.73 0.06 0.13 
11 Finland 1.79 1.50 1.89 26 Sweden 1.78 0.73 0.96 
12 France 3.73 3.77 5.01 27 Slovenia 1.44 0.60 0.87 
13 Croatia 1.64 1.20 1.78 28 Slovakia 1.54 0.81 0.85 
14 Hungary 2.80 0.27 − 0.79 29 United Kingdom 1.85 2.22 2.72 
15 Ireland 0.57 0.10 0.18      

Note: λ1, λ2, and λ3 are the average smoothing benefits of AS1, AS2, and AS3.  

G. Karras and M.C.-Y. Yang                                                                                                                                                                                                                 



Journal of Government and Economics 6 (2022) 100038

12

What happens when we relax the assumption that εR = 1 and εG =

0? Table 7 also reports the estimates from the elasticities-based Cases 2 
and 3. Consistent with the simple cross-section results, stabilization 
gains are relatively modest, and while positive for the majority of the 
countries, they remain negative for Greece (Cases 2 and 3) and Hungary 
(case 3). 

But the biggest advantage of the panel approach is that it allows us to 
compute time-varying counterfactual variances, and therefore time- 
varying counterfactual gains and stabilization benefits for each country. 

This is shown in Fig. 8 (again for Case 2). Note that for all countries 
except Greece, the counterfactual volatility series (dashed line, 
assuming no automatic stabilizers) takes higher values than the actual 
volatility (solid line). For some countries (Romania, Malta) the differ-
ence is small, indicating a small stabilization benefit; while in others 
(France, the UK) the benefit is substantial. Greece is the exception in the 
time period under study, where the counterfactual volatility series is 
below actual volatility, indicating destabilizing cyclical policy. 

Similar remarks with our previous section are also observed here: 
automatic stabilizers have been generally successful in reducing output 
volatility. The degree of success, however, has not only varied signifi-
cantly, but also cannot be taken for granted. 

4. Conclusion 

Using an elasticities-based methodology this paper estimated auto-
matic stabilizers for twenty-nine European countries during the first two 
decades of the 20th century (2002–2019). We first compared our 

Table A1 
Government account components.  

Government Revenue 
Code Components 

REC1 Market output, output for own final use and payments for non-market 
output 

REC2 Taxes on production and imports 
REC39 Other subsidies on production, receivable 
REC4 Property income, receivable 
REC5 Current taxes on income, wealth, etc. 
REC61 Net social contributions 
REC7 Other current transfers, receivable 
REC9 Capital transfers (capital taxes, investment grants, other capital transfers, 

receivable) 
Government Expenditure 
Code Components 
PAY1 Compensation of employees 
PAY2 Intermediate consumption 
PAY2K5 Gross capital formation and acquisitions less disposals of non-financial 

non-produced assets 
PAY29 Other taxes on production, payable 
PAY3 Subsidies 
PAY4 Property income, payable 
PAY5 Current taxes on income, wealth, etc., payable 
PAY62 Social benefits other than social transfers in kind 
PAY632 Social transfers in kind purchased market production 
PAY7 Other current transfers, payable 
PAY8 Adjustment for the change in net equity of households in pension funds 

reserves 
PAY9 Capital taxes, investment grants and other capital transfers, payable  

Table A2 
Averages of government revenue component (% of total revenue).   

Country REC1 REC2 REC39 REC4 REC5 REC61 REC7 REC9 Sum 

1 Austria 8.39% 29.25% 0.00% 2.39% 27.01% 30.72% 1.77% 0.46% 100% 
2 Belgium 5.22% 26.41% 0.37% 1.90% 31.67% 32.00% 1.16% 1.27% 100% 
3 Bulgaria 7.62% 41.01% 0.00% 3.27% 14.81% 22.03% 8.07% 3.20% 100% 
4 Cyprus 7.80% 39.30% 0.00% 2.65% 24.93% 20.79% 2.77% 1.77% 100% 
5 Czechia 8.49% 28.29% 0.00% 2.04% 19.69% 36.98% 2.09% 2.42% 100% 
6 Germany 7.14% 24.06% 0.04% 1.85% 26.48% 37.97% 1.58% 0.88% 100% 
7 Denmark 6.76% 30.64% 0.42% 3.44% 54.40% 2.32% 1.99% 0.03% 100% 
8 Estonia 7.61% 35.30% 0.00% 3.01% 18.99% 29.82% 2.88% 2.39% 100% 
9 Greece 6.67% 31.95% 0.00% 1.65% 20.95% 30.58% 3.80% 4.40% 100% 
10 Spain 5.40% 28.74% 0.00% 2.28% 26.26% 32.96% 1.90% 2.47% 100% 
11 Finland 12.19% 25.84% 0.00% 6.46% 31.18% 22.99% 0.63% 0.72% 100% 
12 France 7.21% 29.88% 0.31% 1.55% 23.38% 35.37% 1.62% 0.68% 100% 
13 Croatia 8.83% 41.96% 0.00% 2.52% 14.91% 26.69% 4.27% 0.83% 100% 
14 Hungary 7.33% 38.05% 0.09% 1.85% 18.07% 28.88% 2.63% 3.09% 100% 
15 Ireland 7.02% 34.06% 0.00% 3.00% 36.97% 16.33% 0.43% 2.20% 100% 
16 Italy 5.06% 31.09% 0.00% 1.43% 30.12% 28.62% 2.62% 1.07% 100% 
17 Lithuania 5.46% 33.97% 0.00% 1.75% 19.65% 32.16% 3.37% 3.65% 100% 
18 Luxembourg 6.87% 28.53% 0.01% 3.43% 32.66% 27.55% 0.42% 0.52% 100% 
19 Latvia 10.36% 34.91% 0.00% 2.37% 21.47% 24.43% 3.48% 2.99% 100% 
20 Malta 7.30% 34.02% 0.00% 3.58% 32.22% 17.91% 0.98% 4.00% 100% 
21 Netherlands 8.12% 26.58% 0.10% 5.06% 25.53% 32.86% 0.96% 0.79% 100% 
22 Norway 6.74% 21.11% 0.00% 20.16% 34.17% 17.13% 0.59% 0.11% 100% 
23 Poland 7.23% 34.28% 0.00% 2.31% 17.94% 33.40% 2.94% 1.91% 100% 
24 Portugal 8.48% 33.92% 0.56% 2.04% 21.96% 27.86% 3.07% 2.11% 100% 
25 Romania 7.05% 36.26% 0.00% 2.91% 18.15% 29.66% 2.85% 3.12% 100% 
26 Sweden 8.02% 43.22% 0.18% 3.73% 36.74% 6.62% 1.10% 0.40% 100% 
27 Slovenia 8.46% 32.71% 0.00% 2.11% 17.79% 34.96% 2.62% 1.35% 100% 
28 Slovakia 9.39% 30.29% 0.00% 2.93% 17.20% 35.13% 3.25% 1.81% 100% 
29 United Kingdom 6.38% 32.57% 0.00% 1.93% 37.62% 19.90% 0.41% 1.19% 100% 
Average 7.54% 32.35% 0.07% 3.30% 25.96% 26.71% 2.28% 1.79% 100%  
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estimates to simpler measures of automatic stabilizers, such as the 
government size, and then used them to investigate the relationship 
between automatic stabilizers and the business cycle. Our methodology 
also allowed us to quantify the stabilization benefits of these automatic 
stabilizers, by comparing the observable (actual) output volatility to the 
(counterfactual) volatility that would have occurred in the absence of 
the automatic stabilizers. 

Our findings can be summarized as follows. 
First, our results clearly suggest that simple measures of automatic 

stabilizers (such as the government size, or tax revenue size) are infor-
mative but highly imperfect substitutes for the elasticities-based esti-
mates. Our work also uncovers the reason why this is the case: the 
assumptions needed for the simple measures to be appropriate (that the 
elasticities of expenditure and revenue are 0 and 1, respectively) are 
simply rejected in the majority of cases. It follows that the simple 
measures can produce misleading and biased results, and, unless budget 
information is lacking, the elasticities-based approach should be 
preferred. 

Second, we show that automatic stabilizers have been negatively and 
statistically significantly related to the severity of business cycles. The 
robustness of this result is remarkable. It holds for all measures of 
automatic stabilizers we considered, all three different treatments of 
elasticity estimation, both methods of adjusting by (actual or potential) 
GDP, and in both cross-sectional and panel econometric methodologies 

with and without controls. The evidence strongly suggests that higher 
automatic stabilizers substantially reduce the severity of the business 
cycle. 

Finally, our results also imply that automatic stabilizers are not all 
created equal. Our estimation approach can be used to construct the 
counterfactual volatility that would have occurred in the absence of 
automatic stabilizers. Comparing that to the volatility that actually 
occurred, we can estimate the “stabilization benefit” of having these 
automatic stabilizers in place. Our estimates imply that these benefits 
vary widely. In fact, they can even be negative, as in the case of Greece 
(and possibly Hungary), where the cyclical primary balance has been 
destabilizing (procyclical), producing negative values for its automatic 
“stabilizers”. But even when the automatic stabilizers are positive, as we 
find in every other case, they are not equally successful. Our results 
suggest that this success ranges substantially from impressive (Belgium, 
France, the UK), to average (Germany, Sweden, Poland), to modest 
(Ireland, Malta, Romania). 
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Table A3 
Averages of government expenditure component (% of total expenditure).   

Country PAY1 PAY2 PAY2K5 PAY29 PAY3 PAY4 PAY5 PAY62 PAY632 PAY7 PAY8 PAY9 Sum 

1 Austria 21.20% 12.25% 5.82% 0.82% 3.04% 5.23% 0.04% 36.38% 7.13% 5.28% 0.00% 2.82% 100% 
2 Belgium 23.36% 7.84% 4.43% 0.00% 5.98% 7.00% 0.02% 30.88% 13.93% 3.87% − 0.01% 2.69% 100% 
3 Bulgaria 25.14% 16.64% 9.82% 0.00% 3.24% 2.98% 0.07% 30.27% 4.85% 4.71% 0.00% 2.27% 100% 
4 Cyprus 33.50% 10.23% 7.99% 0.00% 1.20% 7.15% 0.00% 30.56% 0.16% 5.99% 0.00% 3.22% 100% 
5 Czechia 20.97% 15.85% 10.97% 0.06% 4.67% 2.57% 0.31% 29.43% 7.15% 4.01% 0.00% 4.01% 100% 
6 Germany 17.25% 10.15% 4.62% 0.02% 2.25% 4.64% 0.00% 36.18% 17.39% 4.38% 0.00% 3.11% 100% 
7 Denmark 30.10% 16.34% 5.79% 0.27% 3.64% 3.30% 0.00% 30.87% 2.81% 5.96% 0.00% 0.92% 100% 
8 Estonia 28.49% 17.49% 13.28% 0.08% 1.95% 0.34% 0.06% 27.95% 4.36% 4.24% 0.00% 1.77% 100% 
9 Greece 23.85% 11.07% 8.60% 0.03% 1.01% 9.07% 0.07% 34.14% 5.12% 3.46% 0.00% 3.58% 100% 
10 Spain 25.22% 12.18% 8.37% 0.07% 2.50% 5.61% 0.01% 33.06% 6.24% 3.94% 0.00% 2.81% 100% 
11 Finland 25.53% 18.82% 7.29% 0.01% 2.49% 2.65% 0.07% 32.92% 4.65% 4.96% 0.00% 0.62% 100% 
12 France 23.14% 8.96% 7.19% 0.80% 3.41% 4.36% 0.01% 33.91% 10.43% 5.89% 0.00% 1.90% 100% 
13 Croatia 24.42% 16.10% 9.97% 0.00% 4.17% 4.98% 0.00% 28.59% 4.52% 3.47% 0.00% 3.79% 100% 
14 Hungary 22.68% 14.75% 8.73% 0.08% 3.27% 7.74% 0.01% 28.40% 4.85% 5.50% 0.00% 4.00% 100% 
15 Ireland 26.38% 13.01% 8.43% 0.00% 2.50% 5.94% 0.00% 28.47% 6.42% 4.27% 0.00% 4.59% 100% 
16 Italy 21.05% 11.18% 5.81% 1.25% 2.87% 9.21% 0.13% 37.26% 5.44% 3.14% 0.00% 2.67% 100% 
17 Lithuania 28.73% 14.50% 10.08% 0.05% 1.47% 3.44% 0.01% 31.49% 4.71% 3.62% 0.00% 1.92% 100% 
18 Luxembourg 23.24% 9.67% 10.21% 0.03% 2.61% 0.81% 0.01% 36.21% 7.05% 7.69% 0.00% 2.47% 100% 
19 Latvia 27.36% 17.70% 11.34% 0.05% 2.85% 2.70% 0.01% 26.41% 2.67% 7.25% 0.00% 1.68% 100% 
20 Malta 31.14% 14.62% 7.85% 0.00% 3.27% 7.19% 0.07% 27.59% 1.45% 4.45% 0.00% 2.39% 100% 
21 Netherlands 19.49% 14.36% 8.18% 0.25% 2.68% 3.89% 0.00% 23.97% 21.66% 4.00% 0.00% 1.54% 100% 
22 Norway 29.48% 14.50% 9.26% 0.01% 3.84% 2.78% 0.11% 29.88% 4.46% 5.21% 0.00% 0.47% 100% 
23 Poland 24.65% 13.90% 9.11% 0.28% 1.61% 5.13% 0.02% 34.85% 4.40% 4.45% 0.00% 1.59% 100% 
24 Portugal 27.23% 11.42% 6.55% 0.00% 1.49% 7.53% 0.02% 33.86% 4.33% 5.08% 0.00% 2.49% 100% 
25 Romania 25.55% 16.28% 11.50% 0.08% 2.84% 4.01% 0.00% 29.17% 2.30% 4.61% 0.00% 3.67% 100% 
26 Sweden 24.82% 16.07% 8.31% 5.17% 3.09% 2.64% 0.00% 27.22% 6.18% 5.49% 0.45% 0.57% 100% 
27 Slovenia 24.40% 13.39% 8.91% 0.40% 2.69% 4.21% 0.03% 35.05% 4.68% 3.75% 0.00% 2.50% 100% 
28 Slovakia 20.71% 13.42% 8.79% 0.31% 3.03% 4.36% 0.05% 32.29% 11.06% 3.92% 0.00% 2.07% 100% 
29 United Kingdom 23.01% 19.59% 6.08% 0.00% 1.50% 5.45% 0.17% 30.51% 5.49% 5.37% 0.00% 2.85% 100% 
Average 24.90% 13.87% 8.39% 0.35% 2.80% 4.72% 0.05% 31.30% 6.41% 4.76% 0.02% 2.45% 100%  
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Appendix A 

As discussed above, we follow the approach of Fedelino et al. (2009). Specifically, the overall fiscal balance, FB, is decomposed as follows: 

FB = PB − INT = CAPB + CPB − INT, (A1)  

where PB is the primary balance, INT is interest payments, and CAPB and CPB represent the cyclically adjusted balance and cyclical primary balance, 
respectively. As Eq. (1) makes clear, changes in FB are driven by changes in discretionary policy (captured by CAPB), changes in the automatic fiscal 
response to fluctuations in output (CPB), and changes in interest payments. 

Following the literature, we define “automatic stabilizers” in terms of the cyclical primary balance (CPB). Simply rearranging (1), this can be 
expressed as: 

CPB = FB + INT − CAPB = (R − G) − CAPB, (A2)  

where R is government revenue and G is government expenditure. 
As suggested by Fedelino et al. (2009), a standard formula for estimating the cyclically adjusted primary balance is: 

Fig. 8. A. Actual volatility versus counterfactual volatility (in the absence of AS2). B. Actual volatility versus counterfactual volatility (in the absence of AS2).  
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capb =
CAPB

Y∗ =
R
Y

(
Y∗

Y

)εR − 1

−
G
Y

(
Y∗

Y

)εG − 1

=
R
Y
(1 + gap)1− εR −

G
Y
(1 + gap)1− εG

≅
R
Y
[1 + (1 − εR)gap] −

G
Y
[1 + (1 − εG)gap]

(A3) 

where capb is the ratio of CAPB to potential GDP, Y is actual GDP, Y∗is potential GDP, gap is Y− Y∗

Y∗ , and εR and εG are the elasticities of revenue and 
expenditure with respect to the output gap. 

Next, we combine (2) and (3) to derive the cyclical components in two ways. We refer to these two alternatives as Method 1 and Method 2, and 
outline them below. 

Method 1. Expressing CPB in percent of actual GDP, and subtracting capb from the primary balance (revenue minus expenditure) also in percent of 
actual GDP, we get: 

CPB
Y

=

(
R
Y
−

G
Y

)

−
CAPB

Y∗

=

[
R
Y
(εR − 1) −

G
Y
(εG − 1)

]

gap.
(A4) 

With simple rearrangement of (4), we obtain the cyclical component of the primary balance, and our first measure of automatic stabilizers, as: 

AS = cpb =
CPB

Y − Y∗

Y∗

Y
=

R
Y
(εR − 1) −

G
Y
(εG − 1). (A5) 

Method 2. The alternative approach is to express all variables in percent of potential GDP, instead of actual GDP. Under this approach, government 
revenue and expenditure are both in relation to potential GDP: 

CPB
Y∗ =

(
R
Y∗ −

G
Y∗

)

−
CAPB

Y∗

=

[
R
Y

εR −
G
Y

εG

]

gap.
(A6) 

The cyclical component, and our alternative measure of automatic stabilizers, is therefore defined as: 

AS∗ = cpb∗ =
CPB

Y − Y∗
=

R
Y

εR −
G
Y

εG. (A7) 

When are simple government-size measures good proxies for the “true” automatic stabilizers? Eqs. (5) and (7) can be used to illustrate the con-
ditions under which government-size variables equal the more comprehensive measures. Specifically, it follows from (5) that if the revenue elasticity 
equals one and the expenditure elasticity is zero (εR = 1 and εG = 0), then the cyclical component of the primary balance equals the ratio of gov-
ernment expenditure to GDP (AS = cpb = G

Y). Similarly from (7), under the same conditions (εR = 1 and εG = 0), the cyclical component of the primary 
balance in relation to potential GDP equals the ratio of government revenue to GDP (AS∗ = cpb∗ = R

Y). 
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