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Abstract

The budget dispute between Italy and the European Commission in 2018 gave new impetus
for the debate about the reliability of output gap estimation methods and their use for
calculating structural budget balances. In this paper we review the main properties of the
mainstream approaches and compare their performance with structural budget balances,
whose calculation is based on a business survey. Our main result is that while the survey-
based measure is highly correlated with the existing structural budget balances which are
calculated based on some estimates of the output gap, it is significantly less revised over time
and almost unbiased. Moreover, the survey-based measure could be easily implemented into
the existing EU fiscal rules without any major changes.
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1 Introduction

One of the issues of the dispute between Italy and the European Commission (EC) in 2018 about
the Italian budget and its compliance with the fiscal rules of the European Union (EU) is the
calculation of the structural budget balance. At the core of this dispute is the estimation of
potential output, which currently follows a production function-based approach prescribed by
the EC (Roeger et al., 2019). This approach attracted widespread criticism, both for the large ex
post revisions of the resulting output gap estimates (e.g. Marcellino and Musso, 2011; Kempkes,
2014) and the underlying estimation of the structural unemployment rate (e.g. Fioramanti and
Waldmann, 2016). Given this evidence Tooze (2019) launched a campaign against “nonsense
output gaps” by arguing that, “when combined with stringent fiscal rules, backward-looking
estimates of potential output can have truly perverse effects.”

In this paper we investigate the structural budget balances published by the EC, the Organ-
isation for Economic Co-operation and Development (OECD) and the International Monetary
Fund (IMF). The three institutions give economic policy recommendations to their member
countries and analyze their economic situation. These recommendations and analyses also refer
to fiscal policy and include fiscal surveillance. We show that the structural budget balances of
theses institutions, which are all estimated on the basis of a production function, are indeed sys-
tematically revised downward after their initial release. The source of this bias is the underlying
output gap estimation which suffers from decomposing the level of GDP into a stable trend and
cycle. Thus, critics are right when they argue that the production function-based approach of
estimating structural budget balances is an inappropriate tool for fiscal surveillance.

Therefore, we propose a survey-based approach that avoids the shortcomings of the produc-
tion function-based approach. Our measure is based on the degree of capacity utilization of
firms, which is calculated from a representative business survey. It is available without publica-
tion lag in the middle of the current quarter and is highly correlated with the existing estimates
for the output gaps. We show that in comparison with the production function-based approach
structural budget balances calculated using survey-based capacity utilization are significantly
less biased and hardly revised. This high reliability, precision and early availability make our
new estimation method a perfect tool for fiscal surveillance and the EU fiscal framework. It
could be easily implemented into the existing EU fiscal rules without any major changes.

There are a number of papers on the evaluation and the construction of output gaps. Some
of them focus on the use of capacity utilization in the manufacturing sector for improving output
gap estimates, but most of them are silent regarding the consequences of output gap revisions
on structural budget balances. Kempkes (2014) evaluates the output gaps published by the EC,
the OECD and the IMF. His analysis concentrates on the revisions of output gap forecasts,
but ignores revisions of ex post output gaps. Moreover, he argues that the biased output gap
forecasts can lead to significant additional public debt. Marcellino and Musso (2011) show that
the results of most of the output gap estimation methods for the euro area are very uncertain and
unstable over time. They recommend the use of capacity utilization to determine the output gap
and attest it both, high stability and low uncertainty. Orphanides et al. (2000) show the high
correlation between output gap estimates and capacity utilization. Nyman (2010), Hulej and
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Grabek (2015), Szörfi (2015) and Silva et al. (2016) include capacity utilization or other survey
data as cyclical information into their empirical models for decomposing the level of GDP into
trend and cycle. Their survey-based measures have smaller revisions of the cyclical component
than the traditional methods. In this paper we follow the recommendation of Marcellino and
Musso (2011) and directly use capacity utilization as a measure for the output gap. We construct
an aggregate capacity utilization by combining survey data of the manufacturing and the service
sector and apply it to the estimation of ex post structural budget balances.

The remainder of this paper is organized as follows. Section 2 gives a short introduction to
the concept of structural budget balances. Sections 3 and 4 evaluate the mainstream methods of
estimating structural budget balances. Section 5 introduces a survey-based method and compares
it to the mainstream approach. Section 6 concludes.

2 The Structural Budget Balance

Structural budget balances are used to evaluate the budget balance without the distorting influ-
ences of the business cycle and temporary one-offs. They are mostly used for fiscal surveillance
and of utmost importance for the EU fiscal rules. One of the main parts of the fiscal framework
in the EU is laid out by the Stability and Growth Pact (SGP), which consists of two branches:
a preventive and a corrective arm. While the preventive arm ensures fiscal stability by pre-
venting an excessive deficit and excessive debt, the corrective arm helps a member state out of
an excessive deficit or excessive debt. In the preventive arm, some of the spending goals are
formulated in terms of the structural budget balance and evaluated ex post. In the corrective
arm, the path out of an excessive deficit or debt is a combination of an expenditure path and
a structural budget balance path, which is also evaluated ex post. Moreover, the requirements
for the expenditure path and consequently the reduction of the debt level depend on the output
gap (ECOFIN, 2017; EC, 2018). However, the fiscal policy of the EU member states is not only
regulated by the SGP but also by the fiscal compact. There, it is set out the signatory states
may not have a structural deficit larger than 0.5% of gross domestic product (EU, 2012).1

Technically, the structural budget balance (X) is computed by subtracting one-offs (T ) and
the influence of the business cycle from the budget balance (B). The cyclical component is
calculated as the product of the measure of the business cycle (Y ) and the semi-elasticity of the
budget balance with respect to the business cycle (εB,Y ):

X = B − εB,Y Y − T. (1)

In the approach used by the EC, the OECD and the IMF the business cycle Y is measured by the
output gap (GAP ), which is defined as the percentage deviation of real gross domestic product
(GDP ) from potential output (POT ):

GAP =
GDP − POT

POT
· 100%. (2)

1Under the most favorable circumstances signatory states may have a deficit up to 1% of gross domestic
product.
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The major shortcoming of this approach is the estimation of the output gap. Unlike GDP ,
“potential output is, and always will be, an unobservable variable and consequently has to be
estimated” (Buti et al., 2019). So, there is nothing like the “true” output gap, but various methods
of how to estimate it. These methods can be evaluated depending on their use. For calculating
structural budget balances, which are important for fiscal surveillance and policy advice, it is
crucial that the estimation method produces unbiased results with little revisions. Furthermore,
it would be desirable to have an approach that can be easily explained to political institutions
and the public, that is free of political influence and that produces timely results.

The methods for calculating the output gap can be divided into a time series approach and
a production function approach. In the time series approach the series is split with a filtering
method into trend and cycle. The most commonly used method is the Hodrick-Prescott filter
(Hodrick and Prescott, 1997). The major shortcoming of this filter is the so-called endpoint
problem. Changing values at the end of the series, due to e.g. data revisions or new data coming
in, often turns out to have a large impact on the estimation of the trend component (Mise et al.,
2005). In practice, attempts are being made to mitigate the endpoint problem by extending the
series at the end with forecast values (Kaiser and Maravall, 2001). However, as these forecasts
are subject to even larger changes than the ex post data, the estimates of the trend component
in real-time are still frequently revised. Other filter techniques, such as a band-pass filter are
suffering from the same problem (Orphanides and van Norden, 2002; Cayen and van Norden,
2005; Marcellino and Musso, 2011).

The production function approach of calculating an output gap defines a production function
that determines POT . Again, the output gap is calculated as a residual. Most of the trend
components of the arguments of the production function are derived via a filtering method,
which is quite often a Hodrick-Prescott filter. Thus, the production function approach is subject
to the same problem as the time series approach and only shifts it from the level of GDP to
the level of the arguments of the production function. Similar to the time-series approach, the
production functions are usually calculated not only for ex post, but also for future values and
hence, include forecasts. Again, changes in the forecasts lead to changes in the estimated trend
and cycle component. Thus, like the time series approach the production function approach is
also subject to large revisions.

3 Revisions of the Structural Budget Balance: Production Func-
tion Approach

3.1 Data and Revision Size

For the evaluation of the production function approach we use data releases of the EC, the OECD
and the IMF for Germany (DE), France (FR), United Kingdom (UK), Italy (IT), Spain (ES) and
Austria (AT). Each institution has two data releases per year, one in spring and one in autumn.
For each country and each institution we use the vintages ranging from spring 2003 until spring
2018. The real-time vintages of the EC are downloaded from the EC’s Communication and
Information Resource Centre for Administrations, Businesses and Citizens (CIRCABC). The
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real time data of the OECD and the IMF has been extracted from their biannual analyses, the
OECD Economic Outlook and the IMF World Economic Outlook.2 For every institution, we
use their country-specific semi-elasticity to calculate the structural budget balance. The semi-
elasticities are available in Mourre et al. (2019) for the EC, Girouard and André (2005) for the
OECD and IMF (1993) for the IMF. 3

We focus our analysis on ex post revisions of the structural budget balance. We denote by
Xk,l,t+i the ith ex post estimation of the structural budget balance of institution k for country l
and year t. The first ex post estimation for year t is released in spring of the year following t (i.e.
i=1), the second in autumn of the year following t (i.e. i=2), and so on. We assume that ex post
revisions of the structural budget balance are only driven by revisions of the cyclical component
and hence the estimation of the output gap. Thus, ex post data revisions of the budget balance
B or the one-offs T , or revisions of the semi-elasticity εB,GAP are excluded from the analysis.4

For j > i the ex post revisions of the structural budget balance are then given by

Xk,l,t+i −Xk,l,t+j = εB,GAP,k,l(GAPk,l,t+i −GAPk,l,t+j). (3)

Figure 1 shows the size of the revisions, which is calculated for each country as the mean
over all years t ranging from 2002 to 2017 and all institutions k of the absolute ex post revision
of the structural budget balances between two subsequent vintages t+ i and t+ i+ 1. The size
of the revisions is sizable and persistent. It is 0.28 percentage points of potential output for
the first revision for Spain, 0.20 for France, 0.19 for the UK, 0.17 for Italy, 0.14 for Germany
and 0.13 for Austria. The revision size declines only slowly for later revisions. For the eighth
revision (autumn release four years after t compared to the spring release four years after t) it
is still between 0.06 and 0.11 percentage points of potential output. The largest revisions are
found for Spain. To some extent these revisions are caused by revisions of ex post GDP data,
but the largest share is due to forecast errors and forecast revisions that are used to mitigate the
endpoint problem.5

2The commonly agreed method in the EU, which is used by the EC, is described in Havik et al. (2014). The
method used by the OECD is explained in OECD (2012). The IMF has no commonly agreed method, but uses
country-specific approaches as argued in deResende (2014).

3The IMF did not publish a semi-elasticity for Spain and Austria in IMF (1993). We used the semi-elasticities
of the EC as a replacement. Thus, a different semi-elasticity means a different level of the structural budget
balance. However, if the semi-elasticity remains unchanged over time, it does not induce revisions. Consequently,
it cannot be the source of a possible bias.

4The EC changed its semi-elasticities for the member countries only slightly in the last years (Mourre et al.,
2019). To our knowledge, the OECD and the IMF left their semi-elasticities unchanged over the years. In any
case, new estimations of the underlying elasticities for the subcomponents lead to pretty similar results over the
years (Price et al., 2014).

5In Appendix A we show that the relative size of the revisions of the cyclical component is multiple of the
relative revision of GDP, nominal GDP or the budget balance (relative to nominal GDP). However, we also show
that the influence of the revisions of the budget balance on the structural budget balance is also non-negligible.
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Figure 1: Size of the ex post revisions of the structural budget balance between two subsequent
vintages using the production function approach (in percentage points of potential output)

3.2 Biasedness

Large revisions of ex post structural budget balances make the application and implementation
of EU fiscal rules difficult and the recommendations based on them uncertain and contestable.
However, the problem becomes even bigger, if the revisions not only turn out to be large, but
systematic and biased. To investigate this we follow Kempkes (2014) and apply an empirical
model that was developed by Holden and Peel (1990):

Xl,t+1 −Xl,t+j = αl,j + ul,j , (4)

where for each country l the revision of ex post structural budget balances between the vintage
j and their initial estimate i = 1 is regressed on a constant α. For the estimation we pooled the
data of the three institutions and applied Newey-West standard errors.

In an ideal world, the estimation method for the structural budget balance should on av-
erage correctly assesses the cyclical component of the budget balance already with the initial
estimation. In such a case α in equation (4) would be equal zero. If, however, α turns out to
be significantly different from zero, the estimation method for the structural budget balance is
biased. If α < 0, the structural budget balance X initially turns out to be overestimated and is
revised downward in later estimations. These revisions can be traced back to a systematic un-
derestimation of the output gap and consequently the cyclical component of the budget balance.
If α > 0, the opposite is the case. The structural budget balance X would be systematically
revised upward. The output gap would initially be overestimated and the structural budget
balance underestimated. So, the structural budget balance in the initial estimation would be
systematically lower than in the later ones.

The estimation results for equation (4) are shown in Figure 2. The red line plots the estimates
of α against the number of revisions j − 1. The shaded area around the red line is the 95%
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confidence interval. For all countries the estimated structural budget balances are systematically
revised downward, implying that the initial ex post release is too optimistic. Hence, in t+1 the
fiscal position for year t looks better than a few years later. This overestimation is the result of
an underestimation of the output gap and hence of the cyclical component of the budget balance.
As the output gap for a certain year t is systematically larger in t+ j than in t+1, the structural
budget balance for year t is smaller in t+ j than in t+ 1.

For Italy and France Figure 2 shows that the structural budget balance gets systematically
revised downward by 0.8 percentage points of potential output after 8 revisions, i.e. after 4
years. In the United Kingdom, Germany, Austria and Spain the downward revision is somewhat
less pronounced with 0.3 to 0.5 percentage points.6 Apart from Spain all downward revision
after 4 years are statistically significant at a 5% level, implying that the method for estimating
the structural budget balance is biased. For Italy, France and the United Kingdom this bias is
already significant after the first revision, for Germany after four revisions and for Austria after
five revisions. The large confidence bands for the Spanish bias reflects the huge revisions of the
structural budget balance estimations for Spain, that have already been detected in the previous
Section.
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Figure 2: Bias of the ex post revisions of the structural budget (including 95% confidence interval)
with respect to the initial estimate using the production function approach (in % of potential
output)

Considering the importance of structural budget balances for the general fiscal surveillance
and especially for the EU fiscal rules, even a small bias can be seen as highly problematic. Thus,
a structural budget balance for year t that has been in line with the EU fiscal rules in t+1, might
not be in line any more some time later in t + j with j > 1. This finding of an overestimation
of the structural budget balance and its large revisions is in line with the findings of Kempkes

6Note that the cyclical component (εB,GAP GAP ) in our sample has an average absolute size of 0.8 percent
of potential output, which is only twice the size of this revision size. In other words, the systematic size of these
revisions is more than half of the absolute value of the cyclical component.
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(2014), Marcellino and Musso (2011) and others, who focused their analyses on output gaps and
showed that these estimations are typically revised upwards over time.

4 Revisions of the Structural Budget Balance: Time Series Ap-
proach

4.1 Data and Revision Size

To avoid the problems of the production function approach it is sometimes proposed to replace
it with a time series approach (McMorrow et al., 2015). However, we will show that this method
suffers from the same shortcomings as the production function approach and that the resulting
structural budget balances are biased and subject to large ex post revisions. While the EC
publishes its own estimates of trend output from a Hodrick-Prescott (HP) filter, we constructed
the OECD and IMF estimates by applying the HP filter with a smoothing parameter of λ = 100

on annual GDP series which are extended by the projections published in the OECD Economic
Outlook and the IMF World Economic Outlook (see Maravall and del Río, 2001; ECB, 2007, for
more details on the HP filter). The projections are included so as to mitigate the influence of
the end-point problem (Kaiser and Maravall, 2001).

The structural budget balances are calculated as described in the previous Section. The
revisions in absolute terms are displayed in Figure 3. The average size of the first revision for
Germany, Austria and France are 0.19 percentage points of potential output, 0.14 and 0.21,
respectively, and thus somewhat larger compared to the production function approach. For Italy
and the UK the first revision still amounts to 0.17 and 0.19 percentage points of potential output.
Only for Spain, the revision size is with 0.18 percentage points smaller than in the production
function approach. While the revision size diminishes over time, it still remains sizeable even
after four years (j = 8). In contrast to the production function approach, however, the revision
sizes of the time series approach decline faster and lie between 0.02 and 0.06 percentage points
of potential output after eight revisions.
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Figure 3: Size of the ex post revisions of the structural budget balance between two subsequent
vintages using an HP filter (in percentage points)

4.2 Biasedness

The bias of the ex post revisions of the structural budget balance with respect to the initial
estimate is shown in Figure 4. It was estimated using the same setting as in Section 3.2. For
Italy, France and the United Kingdom, the bias is now smaller compared to the production
function approach. In contrast to the production function approach, the downward revisions for
Germany are not significant at a 5% level. Similar to the production function approach, there is
no significant bias for Spain at a 5% level since the confidence bands are very large.
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Figure 4: Bias of the ex post revisions of the structural budget balance with respect to the initial
estimate using the an HP filter (in % of potential output)
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5 Revisions of the Structural Budget Balance: Survey-Based Ap-
proach

The previous two Sections have shown that the mainstream methods of estimating structural
budget balances are very problematic from a policy perspective as the resulting estimates are
upward biased and subject to large ex post revisions. In this Section we present a novel survey-
based approach that largely overcomes these problems.

5.1 Construction of the Survey-Based Structural Budget Balance

Empirical studies show that there is a high correlation between measures of the output gap
and the degree of capacity utilization in the economy (Orphanides et al., 2000). This is hardly
surprising as according to the Bundesbank (2014, p. 14) “potential output is generally defined as
that level of activity that occurs when capacity utilization in the economy as a whole is ‘normal’.”
If capacity utilization in the economy is above normal, the level of activity as measured by gross
domestic product is larger than potential output (GDP > POT ) and the output gap is positive.
The opposite holds for a negative output gap (GDP < POT ), with capacity utilization being
below normal. Given this high correlation it is obvious to propose an approach that uses the
degree of capacity utilization to identify the cyclical component of the budget balance and to
estimate the structural budget balance.

In many countries measures of capacity utilization are collected through business surveys.
In the EU a representative sample of firms in services and manufacturing, which accounts for
roughly 90% of gross value added, are asked for their capacity utilization on a quarterly basis.7

According to the ECB (2007, p. 47, fn. 2), “survey respondents provide an answer about their
overall resource utilisation, i.e. they consider both capital and labour inputs. This assumption
is based on the overall content of the survey, which explicitly asks about various production
constraints, including shortages of capital, labour and other inputs, suggesting that respondents
have all those production inputs in mind when evaluating their capacity utilisation”. The series
for capacity utilization in manufacturing are available at least since 1996 and those for services
at least since 2011 (see Table 1). Capacity utilization of the aggregate economy is the weighted
average of both sectors.8

Since the degree of capacity utilization itself is not sufficient to identify an over- or under-
utilization of the economy, a normal level has to be determined. Here we follow Marcellino and
Musso (2011) and assume that an economy’s normal level of capacity utilization is given by
the mean of the time series.9 Thus, for every country i and year t the capacity utilization gap

7The question, which is asked in January, April, July and October, reads: “At what capacity is your company
currently operating (as a percentage of full capacity)?” (ECB, 2007).

8We use the same shares as used for the construction of the Economic Sentiment Indicator (ESI), which is 4/7
for the manufacturing sector and 3/7 for the service sector.

9One could also assume that this normal level varies over time, i.e. by applying moving averages or filter
methods to the degree of capacity utilization (ECB, 2007). However, in particular the latter would be subject to
the already mentioned problems of the filtering methods. Nevertheless, we can assume that the revisions would be
smaller than the ones of the mainstream approaches since there are no data revisions for capacity utilization. Silva
et al. (2016) and Szörfi (2015) used survey information (i.a. capacity utilization) in an unobserved components
model. Their measure had already a smaller revision size than the mainstream methods. However, a direct use of
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Table 1: First publication of capacity utilization data

Sector IT DE AT FR ES UK
Manufacturing 1985q1 1991q1 1996q1 1991q1 1987q2 1985q1
Services 2010q1 2011q2 2011q3 2011q4 2011q3 2011q2
Services (Backcasted) 1998q1 1995q2 1996q4 1988q1 1996q4 1997q1

Source: Eurostat.

(CUGi,t) is calculated as the deviation of the actual degree of capacity utilization (CUi,t) from
its mean (CUi):

CUGi,t = CUi,t − CUi. (5)

If CUGi,t is positive, the economy’s capacities are currently over-utilized, if it is negative, they
are under-utilized.

The values for CUi,t are not revised after their initial publication. Thus, the only source of
revision of CUGi,t is a change in CUi, which happens with every new observation. Obviously,
a longer series with more observations has a more stable mean. As the series for capacity
utilization in the service sector are relatively short, we use other survey data from the service
sector to backcast them as long as possible and by this to enlarge the series and to stabilize
the mean (see Appendix B for details). Figure 5 compares the latest estimate of the capacity
utilization gap with the latest vintages (of spring 2018) of the output gaps estimated by the EC,
the OECD and the IMF. For all countries, the capacity utilization gap is close to or within the
range of these estimates represented by the shaded area. Thus, the production function-based
output gaps and the capacity utilization gap are highly correlated. The correlation coefficients
between the latest vintage of the capacity utilization gap and the output gap resulting from the
production function approaches of the EC, the OECD and the IMF for the complete panel of
countries ranges between 0.55 and 0.71 (see Table 2). The correlations with the output gaps of
the EC are higher than with those of the OECD or the IMF. The correlations are substantially
lower for the UK than for the other countries.

Table 2: Correlation between latest vintage for capacity utilization and latest vintages of latest
vintage of traditional output gaps

Panel IT DE AT FR ES UK
EC 0.709 0.733 0.831 0.737 0.739 0.758 0.563
OECD 0.616 0.641 0.773 0.725 0.775 0.626 0.477
IMF 0.545 0.571 0.732 0.598 0.745 0.558 0.316
obs. 132 20 22 21 27 21 21

capacity utilization as proposed in Marcellino and Musso (2011) or suggested in Orphanides et al. (2000) further
decreases the revision size substantially as we will demonstrate.
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Figure 5: Capacity utilization gaps (red line) and range of latest vintages of output gaps (in %
of potential output or percentage point deviation from the mean)

In order to be able to use the capacity utilization gap for the cyclical adjustment of the
budget balances a value for the semi-elasticity of the budget balance with respect to the capacity
utilization gap εB,CUG has to be calculated.

It is defined as the product of the semi-elasticity of the budget balance with respect to
the output gap εB,GAP and the semi-elasticity of the output gap with respect to the capacity
utilization gap εGAP,CUG:

εB,CUG = εB,GAP εGAP,CUG. (6)

While for εB,GAP we use the values provided by the EC (see Section 3.1), the semi-elasticity of
the output gap with respect to the capacity utilization gap is defined as

εGAP,CUG = dln(GAP + 1)/dln(CUG+ 1) (7)

and estimated via

ln(GAPi,t) = βln(CUGi,t) + ui,t. (8)

For every country i the results for equation (8) are summarized in Table 3. As already indicated
by the high correlation between GAP and CUG in Figure 5, the estimates for β are significant
at the 1% level for all countries. Also the R2 are high enough to justify the construction of the
semi-elasticity this way, especially when comparing it to the goodness-of-fit of the estimations
of the semi-elasticities in the production function approach (e.g. as in Price et al., 2014). The
estimates for β are then plugged into equation (6) as values for εGAP,CUG. Finally, the survey-
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Table 3: Results for equation (8)

IT DE AT FR ES UK
CUG 0.833*** 0.582*** 0.513*** 0.735*** 1.078*** 0.583***

(0.169) (0.108) (0.107) (0.138) (0.202) (0.190)
Observations 20 22 21 27 21 21
Adjusted R2 0.537 0.560 0.513 0.502 0.567 0.286
Notes: Standard errors in parentheses. Level of significance: *** p<0.01, ** p<0.05, * p<0.1.

based structural budget balance is computed by adjusting equations (1) and (2) to

X = B − εB,CUGCUG− T. (9)

Also the survey-based structural budget balance is expressed in % of potential output. By using
this most common scaling we simplify the comparability of the methods and the implementation
of the new approach.10

Figure 6 compares the survey-based structural budget balance with those resulting from
the production function approach using the vintages of spring 2018 for each method. For all
approaches we subtracted the one-offs published by the EC, which are available since 2010. This
enables us to focus our analysis on the differences that result from the estimation of the cyclical
components. Prior to 2010 we only display the cyclically-adjusted balance, which is identical to
the structural budget balance if one-offs are ignored. For most of the period the results of both
approaches are quite similar. However, at the end of the sample the survey-based structural
budget balance is smaller for almost all countries. Thus, for a given budget balance the fiscal
space turns out to be tighter in the survey-based approach than in the production function
approaches. However, as we already know from Section 3 the initial estimates of the structural
budget balances resulting from the production function approaches are systematically revised
downward in subsequent estimates. Thus, in a few years it is very likely that the discrepancy
at today’s end of the sample will disappear, provided the initial estimates of the survey-based
approach are at least less biased.

10We could also use actual output instead of potential output. Both scaling methods lead to similar structural
budget balances as long as the output gap is not too large (Fedelino et al., 2009).
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Figure 6: Structural and cyclically-adjusted budget balance: Survey-based (continuous and
dashed red line) versus range of latest vintages from production function approach (in bn. euros)

5.2 Evaluation of the Survey-Based Approach

For estimating the bias of the survey-based structural budget balance, we re-estimate equa-
tion (4). The results are shown in Figure 7. The red line plots the estimates of α against the
number of revisions j − 1. The shaded area around the red line is the 95% confidence interval.
For Germany, Austria and France the estimated structural budget balances are unbiased at the
5% level over all revision horizons. For Italy and the United Kingdom the estimates are unbiased
up to the third revision. Then, the structural budget balance is systematically revised down-
ward, which after 8 revisions amounts to 0.1 percentage points compared to the initial estimate.
The results for Spain show a similar picture. Only the size of the downward revision is with
0.2 percentage points larger. A comparison with the estimated biases in both the production
function approach (Section 3) and the time series approach (Section 4) however reveals that
those biases in the survey-based approach which are statistically significant are quantitatively
much smaller.11

11The bias of the production function approach is on average over 8 horizons and all production function
approaches by all institutions 10.6 times the size of the survey-based approach for Italy, 9.2 times for the United
Kingdom and 1.0 times for Spain. The bias of the time series approach is on average 7.9 times the size of the
survey-based approach for Italy, 6.8 times for the United Kingdom and 1.8 times for Spain.
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Figure 7: Bias of the ex post revisions of the structural budget with respect to the initial estimate
using the survey-based approach (in % of potential output)

The tight confidence intervals in Figure 7 already hint at a small revision size of the survey-
based structural budget balance. This result is supported by the direct calculation of the size of
the ex post revisions as shown in Figure 8. The revision size is 0.02 percentage points of potential
output for Austria, Germany and Italy and 0.1 percentage points of potential output for the UK
at the first revision. Even in the case of Spain and France, where the revision size turns out
to be largest, the survey-based approach performs better than both the production function
approach and the time series approach. It declined from 0.28 percentage points (production
function approach) and 0.18 percentage points (time series approach) to 0.03 percentage points
for the first revision for Spain. For France, it declined from 0.20 percentage points (production
function approach) and 0.21 percentage points (time series approach) to 0.03 percentage points
for the first revision. This small revision size in the case of Spain in the survey-based approach
comes at the cost of having a statistically significant bias at a 5% level. However, we believe that
this cost is acceptable since the large revision size in the mainstream approaches for Spain made
them hardly usable at all. In addition, this bias will vanish when the capacity utilization series
will be long enough. In the case of the United Kingdom and Italy this will happen even sooner.
Furthermore, it has to be emphasized, that this bias is merely a statistical one. Quantitatively,
it is negligible.12

12An alternative interpretation of Figure 7 is the decline of capacity utilization during the Great Recession.
That lead to a successive decline in CUi in real time due to the small sample length.
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6 Conclusions

The budget dispute between Italy and the European Commission in 2018 gave new impetus for
the debate about the reliability of output gap estimation methods and their use for calculating
structural budget balances. In this paper we review the main properties of the mainstream ap-
proaches. We show that the structural budget balances resulting from the production function
approach and the time series approach are imprecise, subject to large revisions and often biased.
But apart from these technical flaws the mainstream approaches also suffer from political econ-
omy problems. As the computation of structural budget balances in the mainstream approach is
difficult and model-dependent, it is not easy to explain to the public and prone to manipulation.
In addition, the first ex post estimation is only available late with the first publication of GDP.

We therefore propose an alternative approach to calculate structural budget balances on the
basis of a business survey. We show that compared to the mainstream approaches the structural
budget balances are significantly less biased or even unbiased, more precise and only subject
to very small revisions. They can be easily computed and explained to policy makers and the
public. As the cyclical position is determined through a survey among firms, its outcome is
hardly manipulable. Finally, the capacity utilization of a year is already available at the end of
that year. So, the computation of the ex post structural budget balance only depends on the
publication date of the unadjusted budget balance.

The survey-based structural budget balances can be used to improve fiscal surveillance in the
EU in general, but in particular the evaluation of compliance with EU fiscal rules. Currently, the
assessment of compliance with those goals is based on an upward-biased estimation as shown in
this paper. The survey-based approach would provide an unbiased (or at least much less biased)
measuring tool for the concept of structural budget balances and their ex post evaluation. But
also for the budgetary goals, which are formulated ex ante our method can be of use. At the end
of the first month of a quarter, the capacity utilization of the respective quarter is available. The

15



missing quarters can be estimated via standard forecasting methods already in use in various
institutions. This would further help to improve the current evaluation of the fiscal rules since
the estimation of output gaps (and consequently the estimation of structural budget balances) is
also biased when assessing ex ante formulated output gaps (Kempkes, 2014).13 We do not want
to provide a forecasting method at this point. This is left for future research. Moreover, some
parts of the preventive arm depend on the current position in the business cycle that is assessed
by the output gap. Here, the mainstream output gap could be replaced by the survey-based
capacity utilization gap.

The methods of estimating the structural budget balance have been often revised in the EU
in the past. In the knowledge of their shortcomings (e.g. their biasedness and low precision),
more difficult methods that are still biased and imprecise have been introduced. That lead to
a decrease of the legitimacy of structural budget balance as a part of the fiscal framework and
opened the door for proposing estimation methods that systematically give a member state more
fiscal space. The survey-based approach can help to strengthen the legitimacy of the existing
rules by overcoming the shortcomings of the mainstream approaches and thereby suppressing
politically motivated proposals of new approaches that merely have the purpose of undermining
the SGP.

13Although, we only evaluated the use of ex post estimated structural budget balances, it can be expected that
our approach would be also unbiased (or at least less biased) for ex ante estimated structural budget balances. The
main difficulty in the mainstream approaches is the split in a structural and a trend component. Our approach
is not affected by this problem.
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A Additional Analysis

Revisions of the structural budget balance can be mainly attributed to two sources: the budget
balance B and its correction for the business cycle, the cyclical component εBC,OGOG. In
Section A.1, we show the revision size of the budget balance and compare it with the revision
size of the cyclical component as shown in Figure 1. In Section A.2, we compare the relative
revisions of the cyclical component with key figures of the System of National Accounts (SNA)
to facilitate a classification of the revision size of the cyclical component.

A.1 Absolute Revisions

The revisions of the budget balance B and the cyclical component εBC,OGOG are directly com-
parable although the former is in relation to GDP and the latter in relation to potential output.
Equation (1) shows that a revision of the budget balance B of the amount z to B + z influences
the structural budget balance X to the same amount as a revision of εBC,OGOG of the amount
z to εBC,OGOG+ z. Figure 9 shows the average size of the absolute value of an ex post revision
of the budget balance between two subsequent vintages.14 It contributes to the revisions of the
structural budget balance to a somewhat smaller amount than the revisions of the cyclical com-
ponent εBC,OGOG as shown in Figure 1 in Section 3.1. However, the effect of these revisions of
B on the structural budget balance X are also non-negligible. A possible reason for such large
revisions at later stages might be changes in the System of National Accounts (SNA).
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Figure 9: Size of the ex post revisions of the budget balance (relative to nominal GDP) between
two subsequent vintages (in percentage points of GDP)

A.2 Relative Revisions

Key figures of the SNA have a different unit than the cyclical component. Thus, we need to
compare their relative revisions instead of the absolute ones. The relative absolute revision of a

14The data for the budget balances in relation to nominal GDP was extracted from the IMF World Economic
Outlook, resp. the OECD Economic Outlook for the vintages ranging from autumn 2003 to spring 2006.
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variable var is defined as |(vart,i+1− vart,i)/vart,i|. For the relative revision of GDP growth, we
used the growth rates of GDP for the respective year: GDPt/GDPt−1. Figures 10 to 15 show
that the relative revisions of the structural budget balances (production function and HP filter)
are larger than the relative revisions of GDP (OECD and IMF), nominal GDP and the budget
balance (relative to nominal GDP).15 The HP filter series has a severe outlier.
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Figure 10: Relative size of the ex post revisions of the structural budget balance between two
subsequent vintages using the production function approach (in percentage to previous vintage)
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Figure 11: Relative size of the ex post revisions of the structural budget balance between two
subsequent vintages using an HP filter (in percentage to previous vintage)

15The data for the budget balances in relation to nominal GDP was extracted from the IMF World Economic
Outlook, resp. the OECD Economic Outlook for the vintages ranging from autumn 2003 to spring 2006. GDP
was extracted from vintages of the IMF World Economic Outlook and the OECD Economic Outlook. Nominal
GDP was extracted from vintages of the IMF World Economic Outlook.
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Figure 12: Relative size of the ex post revisions of the growth of GDP (OECD) between two
subsequent vintages (in percentage to previous vintage)
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Figure 13: Relative size of the ex post revisions of the growth of GDP (IMF) between two
subsequent vintages (in percentage to previous vintage)
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Figure 14: Relative size of the ex post revisions of the growth of nominal GDP between two
subsequent vintages (in percentage to previous vintage)
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Figure 15: Relative size of the ex post revisions of the budget balance (relative to nominal GDP)
between two subsequent vintages (in percentage to previous vintage)

B Data Adjustment

B.1 Backcasting Capacity Utilization in the Service Sector

For backcasting the series for capacity utilization in the service sector, we follow the approach sug-
gested by Wohlrabe and Wollmershäuser (2017). They use a service sector confidence indicator
that was already collected many years before capacity utilization in the European Commission’s
business surveys and which has a high correlation with the business cycle (see Table 4 for the
availability of the series in the Eurostat database).
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Table 4: First publication of confidence indicator in manufacturing and services

Sector IT DE AT FR ES UK
Manufacturing 1985q1 1985q1 1985q1 1985q1 1987q2 1985q1
Services 1998q1 1995q2 1996q4 1988q1 1996q4 1997q1

For backcasting capacity utilization we run the following regression

cuseri,q = α+ βiciseri,q + εi,q (10)

for every country i and quarter q, where cuser is the seasonally adjusted capacity utilization in
the service sector, and ciser the seasonally adjusted services confidence indicator. In addition to
country-specific analyses we also run a panel-regression.16 The results for both, the panel and
the country-specific regressions are summarized in Table 5. All estimates for βi are significant
at the 1%-level and the R2 range between 0.13 and 0.67.17 For the sake of simplicity we use
the panel estimate of β for backcasting capacity utilization with the values of the service sector
confidence indicator. Figure 16 shows the results of the backcast and compares the predicted
series with the actual ones.

Table 5: Results for equation (10)

(1) (2) (3) (4) (5) (6) (7)
Panel AT FR DE IT ES UK

α 87.870*** 89.178*** 91.004*** 88.726*** 87.471*** 84.051*** 87.525***
(0.079) (0.287) (0.139) (0.285) (0.219) (0.232) (0.217)

βi 0.094*** 0.097*** 0.083*** 0.055*** 0.109*** 0.113*** 0.061***
(0.013) (0.014) (0.015) (0.020) (0.015) (0.011) (0.013)

obs. 192 31 30 32 37 31 31
R2 0.499 0.516 0.355 0.129 0.416 0.673 0.336

Notes: Standard errors in parentheses. Level of significance: *** p<0.01, ** p<0.05, * p<0.1. R2: within R2 for
panel, adjusted R2 for rest.

16Standard-errors are adjusted according to procedure proposed by Newey and West (1987) with a maximum lag
length of four quarters. For every country, all available data points are used to extract a maximum of information.
The maximum availability period spans from 1988q1 to 2019q1.

17A specification including a time trend gives a similar result, but shows no significance of the trend. Thus, we
did not include a time trend in our baseline estimation.

24



8
4

8
6

8
8

9
0

9
2

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

Italy

8
8

8
9

9
0

9
1

9
2

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

Germany

8
6

8
8

9
0

9
2

9
4

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

Austria
8
9

9
0

9
1

9
2

9
3

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

France

8
0

8
2

8
4

8
6

8
8

9
0

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

Spain

8
4

8
6

8
8

9
0

9
2

1990q1 2000q1 2010q1 2020q1
quarter

Actual series Fitted values

Backcasting

United Kingdom

Figure 16: Comparison of actual capacity utilization series in services with the fitted values (in
percentage points)

As a robustness check, we re-estimate equation (10) for the manufacturing sector:

cumani,q = α+ βicimani,q + εi,q. (11)

Results are summarized in Table 6. Figure 17 compares the predicted series with the actual ones.

Table 6: Results for equation (11)

(1) (2) (3) (4) (5) (6) (7)
Panel AT FR DE IT ES UK

α 82.053*** 86.218*** 84.444*** 85.618*** 76.236*** 79.617*** 81.785***
(0.120) (0.124) (0.199) (0.179) (0.145) (0.194) (0.165)

βi 0.200*** 0.205*** 0.158*** 0.245*** 0.249*** 0.213*** 0.150***
(0.020) (0.023) (0.025) (0.021) (0.025) (0.026) (0.019)

obs. 745 93 113 137 137 128 137
R2 0.496 0.634 0.364 0.641 0.540 0.422 0.427

Notes: Standard errors in parentheses. Level of significance: *** p<0.01, ** p<0.05, * p<0.1. R2: within R2 for
panel, adjusted R2 for rest.
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Figure 17: Comparison of actual capacity utilization series in manufacturing with the fitted
values (in percentage points)

B.2 Enlarging Capacity Utilization of Whole Economy via Manufacturing

If the series for capacity utilization in manufacturing in a country dates further back than the
backcasted series for capacity utilization in services we use the manufacturing series to enlarge
the overall capacity utilization. Specifically we assume that the first difference of the capacity
utilization in manufacturing and in the overall economy is the same. The high correlation between
the capacity utilization in manufacturing and the overall economy, both in levels (see Table 7)
and in first differences (see Table 8) supports this approach.18 This enlarged series is only used
to calculate the mean of the capacity utilization series for the overall economy. We enlarge the
series for Italy back to 1988q1, for Germany back to 1991q1, for Austria back to 1996q1, for
Spain back to 1988q1 and for the United Kingdom back to 1988q1.

Table 7: Correlation between capacity utilization in manufacturing and capacity utilization in
whole economy

Panel IT DE AT FR ES UK
Correlation 0.978 0.975 0.985 0.985 0.988 0.970 0.969
Observations 563 85 96 90 113 90 89

Table 8: Correlation between first-differences of capacity utilization in manufacturing and of
capacity utilization in whole economy

Panel IT DE AT FR ES UK
Correlation 0.944 0.895 0.982 0.980 0.988 0.923 0.945
Observations 557 84 95 90 112 89 88

18For this evaluation, we used the original series for the service sector available for 2012-2018.
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EconPol Europe

EconPol Europe - The European Network for Economic and Fiscal Policy 
Research is a unique collaboration of policy-oriented university and non-
university research institutes that will contribute their scientific expertise  
to the discussion of the future design of the European Union. In spring 2017,  
the network was founded by the ifo Institute together with eight other  
renowned European research institutes as a new voice for research in Europe. 
A further five associate partners were added to the network in January 2019.

 

The mission of EconPol Europe is to contribute its research findings to help  
solve the pressing economic and fiscal policy issues facing the European Union, 
and thus to anchor more deeply the European idea in the member states.  
Its tasks consist of joint interdisciplinary research in the following areas

1) sustainable growth and ‘best practice’,

2) reform of EU policies and the EU budget,

3) capital markets and the regulation of the financial sector and

4) governance and macroeconomic policy in the European Monetary Union.

 

Its task is also to transfer its research results to the relevant target groups in 
government, business and research as well as to the general public.
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