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Abstract
Under the Fiscal Compact’s rules, the structural balance has become a crucial variable
in the EU budgetary framework. This should facilitate the operativeness of the automatic
stabilizers and avoid pro-cyclical fiscal policies . However, in the past years peripheral
member countries have witnessed a widespread budget restriction in front of a deep downturn of the economic cycle. We show that this occurred due to the distorted information
provided by the model used by the European Commission to calculate the structural budget balance. Starting from the direct relationship between this latter and the NAWRU,
we shed some light on the estimation methodology and its implication on member states’
fiscal policy. We focus our attention on the poor economic significance of the NAWRU
and its large volatility over time. Finally, by the means of panel data estimations, we find
out that the NAWRU is correlated with the economic cycle, which implies pro-cyclical
effects on structural balances. Peripheral European countries seem to be more affected
by these pro-cyclical effects than core countries.
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Introduction

The European Commission (2015) has recently adopted a new framework aimed at making the
best use of flexibility within the existing rules of the Stability and Growth Pact (SGP). These
new guidelines seem to loosen the so-called austerity that appeared in Europe in the second
half of 2011. More specifically, some corrections are made on the fiscal targets, which after the
introduction of the Fiscal Compact are based on the concept of general government structural
balance, i.e. the nominal balance adjusted for cyclical components, as well as one-off factors.
Theoretically, a target constructed taking into account the cyclical effects should allow the
functioning of the automatic stabilizer of the public balance. This is because in a recession the
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structural deficit is typically smaller than the nominal one, thus, ceteris paribus, also the fiscal
corrections should be smaller. However, in the recent past this mechanism failed to work for
two main reasons: i) notwithstanding the deep recession, all the Mediterranean countries had
to apply restrictive fiscal policies in order to reduce their structural balance, as requested by
the zero target fixed by the Medium-term Budgetary Objective (MTO); ii) the methods used
by the European Commission to estimate the output gap and calculate the structural budget
balance proved to be inadequate.
In this paper, developing the work done in Fantacone, Garalova, and Milani (2015), we
highlight the methodological limits of the Commission’s approach. In Section 2 we define the
fiscal rule based on the structural balance. In Section 3 we show how the structural balance
measured by the Commission is strictly related to the level of the Non-Accelerating Wage Rate
of Unemployment (NAWRU). In Section 4 we discuss, on the basis of the prevalent economic
literature, some of the biases generated by the Commission’s estimation of the NAWRU. In
Section 5 we discuss our empirical results on the subject. In Section 6 we conclude.

2

The Structural Balance as a Target for Fiscal Policy

The Fiscal Compact set the target of fiscal policy in term of structural balance. The latter
derives from decomposition of the nominal general government balance into the structural and
the cyclical component:
I¯n = Is + Ic

(1)

where. (I¯n ) is the government nominal balance as a percentage of GDP, which values are
observable and detected by the National Statistical Offices (the above marked variables are
the ones that may be directly observed), while the structural (Is ) and cyclically adjusted (Ic )
components are not observable.
In the methodology adopted by the European Commission, the cyclical component is defined
by the semi-elasticity of the budget (µ) to the output-gap (OG):
Ic = µ × OG

(2)

where the output gap is defined as the deviation of the actual GDP from its potential value
(Y ∗ ), in percentage of the latter.
OG = (Ȳ − Y ∗ )/Y ∗

(3)

For countries with high public debt, the MTO impose that the target value of Is is set to
zero:
Is = Is∗ = 0

(4)

Therefore the target for nominal balance becomes:
In∗ = µ × OG

(5)

For a given value of the semi-elasticity coefficient µ, the equilibrium level of government
balance is determined solely by the size of the output gap, and therefore only by the automatic

Stefano Fantacone, Petya G. Garalova and Carlo Milani

21

stabilizers. Any value that exceeds such level should be eliminated through restrictive fiscal
policy.
The meaning of this rule is twofold. On the one hand, the rigorous approach is imposed,
as in a steady-state equilibrium with zero output gap the fiscal balance should be zero. On
the other hand, there is the recognition of the stabilization role of fiscal policy, that can move
counter-cyclically registering deficits in the presence of negative output gaps and, symmetrically,
surpluses in the presence of positive output gap.
Within this framework, the calculation of the output gap assumes a crucial value because
is the output gap value that determinates the amount of the observed deficit attributed to
the cyclical state of the economy. The shortcoming of this approach is that the fiscal rule is
anchored to an unobservable variable, subject to measurement uncertainty.

3

The Role of NAWRU in the European Fiscal Rule

The approach for calculating the potential output is commonly agreed at EU level. More
specifically the European Commission estimates the potential GDP through a Cobb-Douglas
production function:
Y ∗ = L∗α · K 1−α · T F P ∗

(6)

Where L and K are the input of labour and capital and T F P is the total factor productivity,
calculated as the residue of the equation.
The contribution of the labour is specified as:
L∗ = P art∗ · P op · Hours∗ · (1 − NAWRU)

(7)

where Part* and Hours* are the trend component of the participation rate and the hours
worked, respectively, and Pop is the working age population.
Equations (1) - (7) define the model that links the NAWRU and the structural balance:
∗
NAWRUt+1 ↑⇒ L∗t+1 ↓⇒ Yt+1
↓⇒ |OG|t+1 ↓⇒ Ist+1 ↑ con OGt < 0

(8)

An increase of the NAWRU at time t + 1 implies the reduction of the labour input and
therefore of the potential GDP. If at t time the economy is in recession - which implies a
negative output gap (OG < 0) - the reduction of the potential at t + 1 decreases the absolute
value of the output gap (|OG|) causing a deterioration in the structural balance. Therefore,
during negative phases of the economic cycle there is a direct relationship between NAWRU
and Is , for which the higher is the NAWRU, the higher is the level of structural balance. Hence,
as suggested by the fiscal rule, further budgetary measures should be implemented in order to
reduce the deficit. This approach has an important counter-intuitive policy implication: an
increase in structural unemployment must be followed by a tightening in fiscal policy. In other
words fiscal policy assumes a pro-cyclical bias.
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4

The Methodology for Calculating the NAWRU followed by the European Commission

NAWRU is an unobservable variable. In the model of the Commission it is estimated by the
equation of the Phillips curve, specified as follows:
∆2 wt = φpr ∆2 (prt ) + φws ∆2 (wst ) + φtot ∆2 (tott ) − β.(ut − nairut ) + vtw

(9)

where pr, ws, tot and uare, respectively, productivity, wage share, terms of trade and unemployment rate. The equation is estimated by applying a Kalman filter.
Estimating the NAWRU by the Phillips curve implies that - according to Friedman (1968)
and Phelps (1968) - equilibrium unemployment is neutral with respect to inflation rate. Such
an assumption is rather commonly used in econometric models. Since the NAWRU provides
information on the inflationary pressures, it is a useful indicator for monetary policy, as proposed in the seminal work by Modigliani and Papademos (1975) and, in the later version of
time-varying techniques, by Gordon (1997).
Much less obvious is the use of NAWRU within a fiscal rule framework, since an acceleration
of inflation can loosen the constraint on the public budget. This occurs because of the presence
of fiscal drag, the reduction of the real value of debt or the increase in nominal GDP, which
drives an increase in fiscal revenues. It is not clear, therefore, why a rise in the NAWRU should
automatically lead to a tightening of fiscal policy, as required by (8).
It should be also noticed that even in the models of monetary policy based on the natural
rate of unemployment an increase of the latter does not involve an automatic rise in the interest
rates. From this point of view, European automatic fiscal rule seems to cause a greater degree of
restriction than that justified by literature. The choice to anchor an automatic rule of economic
policy to NAWRU can be criticized from other points of view. Stiglitz (1997) shows that the
measurement of this variable is strongly uncertain, especially in the presence of hysteresis in
the labour market, stressing at the same time that its increase does not necessarily entail an
increase in the inflation rate, while Blanchard and Katz (1997) show how the ability to represent
the conditions of the labour market through the NAWRU is particularly unsatisfactory for the
European countries. These cautions are not considered in the European model where, as we
have seen, the NAWRU is the pivot on which is hinged the size of the country’s automatic fiscal
consolidation.
With regard to the estimation method, the use of a statistical Kalman filter implies that
the NAWRU varies over time and follows the trend of the actual unemployment rate. This
means that the equilibrium unemployment rate within the European approach is not a fixed
target, as occurs in the United States and that higher values of unemployment are tolerated
during recessions, and lower during expansion periods. This obviously weakens the stabilizing
role apparently recognized to the public budget by equation (5). The problem of the sensitivity
of the NAWRU to the economic cycle is indeed highlighted in literature. Estrella and Mishkin
(2000) identify a long-term component of NAWRU, suggesting that only the latter, being less
responsive to fluctuations in the cycle, should be used to measure the potential GDP. More
recently, The European Commission (2013) itself and the European Central Bank (2014) have
provided evidence on why underestimating the role of institutional factors in the European
labour market will lead to incorporate cyclical factors in estimating the NAWRU, whose level

Stefano Fantacone, Petya G. Garalova and Carlo Milani

23

Figure 1: Euro area countries: European Commission’s NAWRU estimates
would be overestimated, especially for peripheral countries, thus confirming the findings of
Gianella, Koske, Rusticelli, and Chatal (2008).
Overall, according to the literature there are a plenty of shortcomings in the setting of the
European fiscal policy approach. As we show in the rest of the paper, specific weakness in the
estimation method of the NAWRU further limit the economic significance of the approach.

5
5.1

Is the NAWRU estimated by the European Commission a reliable indicator?
The Econometric Inconsistency

As we have seen, the NAWRU is measured by the Commission through the estimation of a
Phillips curve (equation (9)), but taking into account the values of R-squared of these estimates
(The European Commission, 2010) shows a wide range of values that is between the maximum
of Austria (0.65) and the lowest in Italy (0.02). The figure reported for the Eurozone as a
whole is 0.13, in line with the findings for the United States (0.16). On average, this values
are extremely low showing that for some countries (besides Italy, surely Portugal, but also
Belgium and Germany, for which the R-squared is less than 0.3) the Phillips curve estimated
by the Commission is not representative of relationship inflation-unemployment underlying the
determination of the structural balance. The fact that R-squared is so low even for the United
States highlights the doubts on the general validity of the methodological scheme proposed by
the Commission. What is surprising is that these bad econometric results have not been set
aside, but are currently used to determine the fiscal effort required to single countries. A choice
that reduces the credibility of the European fiscal rule.
To understand better this aspect, we consider the data reported in Figure (1), which shows
the level of NAWRU attributed to some countries by the Commission’s estimates in 2014.
According to these data, the stability of inflation would require unemployment rates close to
20% in Greece and Spain, more than 12% in Portugal and 10.7% in Italy. Clearly, these
calculations are not informative to the policy maker, who in the Italian case would have, for
example, to choose whether to reduce unemployment to below 10% or preserving price stability.
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Notes: estimated on the base of the average unemployment
rate in the period 1997-2007, which was equal to 6.7% in
Germany, 5.3% in Ireland, 10.3% in Greece, 11.9% in Spain,
9.6% in France, 8.9% in Italy and 6.6% in Portugal.

Figure 2: Euro area countries: an alternative measure of output gap (difference with respect to
the European Commission’s estimates), Source: Our elaborations on European Commission,
Economic Forecast Data
A trade-off that appears even grotesque considering that the deflationary environment in which
the Eurozone has slipped would suggests the need to promote, not to avoid, a price increase.
At this regard it should also be noted that the information extracted from the NAWRU and
incorporated into the European fiscal rule are in conflict with the current policy of the ECB,
which is promoting an increase in inflation expectations.
The use of these ”bad estimates” influences the calculation of the output gap of many
countries. Figure 2 shows how the size of the output gap would change if the structural
unemployment rate is set equal to the average level observed in the decade before the financial
crisis (1997-2007), when the stability of inflation was still preserved. The differences are very
strong for all the peripheral countries: the output gap in 2014 would be wider by 5.5 points
wider in Greece and Spain, by 3.7 points in Portugal and Ireland, by 1.2 points in Italy. The
differences are even more pronounced in the years 2015-16.

5.2

The Excess of Volatility

The comparison of the current estimates of the NAWRU with the average of the decade preceding the crisis - thus with a reference to the long-run - leads to focus on the excess of volatility of
the indicator proposed by the Commission. As we have seen, the NAWRU is estimated using a
Kalman filter applied to the Phillips curve. This implies that the measure of potential GDP is
subject to continuous revision over time, depending on the update of the historical series (this is
a property common to all statistical filters, which are nothing if not a method of interpolation
of the original series). The economic analysis makes extensive use of indicators of potential
output variable in time and, since Gordon (1997)’s contribute, also NAWRU measures that
show a certain degree of variability are commonly used. To be useful as part of a scheme of
fiscal policy based on a fixed rule, however, these variability should remain within a restricted
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Figure 3: The revised NAWRU estimates during the European recession, Source: our elaborations on European Commission, Economic Forecast data.
fluctuation band. Otherwise, economic policy could be subject to abrupt changes, incurring
in risks of overshooting, as in the case of wide shock, statistical filters lose their stabilizing
function. This emerges clearly from Figure (3), where we show the large and sudden increase
occurred to the NAWRU of peripheral countries in the aftermath of the European recession.
This means that, according to the Commission’s estimates, much of the actual increase of unemployment has structural nature and that would be impossible to compress it if not at the
cost of causing an acceleration in prices. Such a the model establishes the impossibility for the
peripheral countries to return to pre-crisis situation.

5.3

The Pro-cyclical Bias: Elements of Nonlinearity

The discussion carried out so far leads us to the heart of the problem, namely the fact that the
European methods prove inadequate in ensuring a credible breakdown of structural and cyclical
public debt. It is a failure that goes beyond that part of indeterminacy that is impossible to
eliminate from the statistical methods of decomposition of the time series. The key element,
culpably neglected, is that the measurements proposed by the European Commission contain
an element of non-linearity, which reduces the ability to distinguish the cycle from the trend in
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the presence of large and persistent shock.
In order to check this hypothesis, we have estimated the following panel (t = 1981, ..., 2013
and i = countries UE12 (excluded Lusemburg)):
nawru
EFi,t
=k+

X

gap
gap
θi DEFi + β1 EF 14bHP
+ β2 EF 14bHP
DcoreDperiody +
i,t
i,t

gap
β3 EF 14bHP
(1 − Dcore)Dperiody + γ1 cuneoi,t + γ2 disocLi,t +
i,t

(10)

γ3 sindaci,t + γ4 pilproi,t + εi,t

EF = Economic Forecast European Commission from 2007 to 2014 (16 report)
EF14b = Economic Forecast European Commission autumn 2014
y = 2002-2007; 2008-2010; 2011-2013
As dependent variable we consider the NAWRU estimates reported in the Economic Forecast Reports published between 2007 and 2014 (a total of 16 reports). Unlike the European
Commission (2013) and Orlandi (2012), our empirical analysis implicitly introduces another
dimension to the panel, linked to different revisions of the estimates of NAWRU in Economic
Forecast half yearly presented by the Commission in the period between 2007 and 2014.
The coefficients of greater interest for our purposes are the betas, those related with the
HPgap variable, which is a simple cyclic measure given from the output gap obtained by the
European Commission, in the Autumn 2014 Economic Forecast (latest available), using the
Hodrick-Prescott statistical filter.
Through the coefficient β1 it is possible to verify if in the NAWRU estimated by Commission
there are cyclical factors that invalidate its use for estimating the potential GDP. A negative
value of this coefficient indicates that in phases when the cycle is negative (positive), highlighted
by a EF 14HP gap negative (positive), the Commission’s NAWRU estimates tend to increase
(decrease), resulting in a pro-(anti-)cyclic effect.
By estimating the coefficients β2 and β3 it is possible to evaluate the different effect of the
cyclical component in the core countries (Austria, Belgium, Finland, France, Germany and the
Netherlands), identified through the dummy Dcore, versus peripheral ones (Greece, Ireland,
Italy, Portugal and Spain) in three historical periods, in turn identified through the dummy
Dperiod : i) the pre-crisis period, which runs from 2002 to 2007; ii) the first phase of the crisis,
from 2008 to 2010, involving mainly the financial sector; iii) the second phase of the crisis, from
2011 to 2013, where it was observed the contagion to the sovereign bonds of two of the major
European economies, Italy and Spain.
The other variables have been put in the equation (10) to be able to control:
• the effect of taxation on labour income (wedge), a factor that may have a negative impact
on the meeting between the demand and supply of labour ((The European Commission,
2014); (Orlandi, 2012); (Gianella, Koske, Rusticelli, and Chatal, 2008));
• the share of workers in a state of unemployment for over 1 year (unempL), that for the
so-called hysteresis can cause a higher rate of long-term unemployment ((Ball, 2009);
(Blanchard and Katz, 1997); (Stiglitz, 1997));
• the degree of unionization of workers (union), index of potential rigidities in the labour
market that tend to overly protect union workers compared to new entrants ((Orlandi,
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2012); (Gianella, Koske, Rusticelli, and Chatal, 2008); (Stiglitz, 1997); Blanchard and
Summers (1986));
• GDP per capita (gdp), indicator of the relative wealth of the countries considered, which
may result in a process of catching-up, and that takes also into account population dynamics (Stiglitz, 1997). This variable is also included to capture the effects of any bubbles
that in the pre-crisis period may have led to an increase in the product, which was followed by an adjustment with the outbreak of the crisis (see, for example, (Estevao and
Tsounta, 2011)).
Some control variables identified in literature as possible determinants of the structural
unemployment rate, were not included in the equation (10) because related to EF14HPgap,
or because of a lack of historical data for all the countries considered, as in the case of the
incidence of unemployment benefits in relation to GDP and the level of the minimum wage.
The equation (10) is estimated by the random-effect estimator1 .
In Table 4 are reported the results of the estimation of equation (10) excluding the interaction of the variable EF 14HP gap with the dummy that identifies the pre or post-crisis (Dperiod)
and in which the control variables were included one at a time.
The HPgap coefficient is always negative and significant. The NAWRU estimated by the
Commission is therefore being affected by cyclical components, resulting in a pro-cyclical effect
of the estimates of potential GDP. Looking at the analysis of Estrella and Mishkin (2000), it
can be said that with the methodology proposed by The European Commission (2010) we tend
to estimate a short term NAWRU instead of calculating, as would more properly carried out,
a long term one. With reference to the control variables the impact of taxation, in line with
The European Commission (2013), Orlandi (2012) and Gianella, Koske, Rusticelli, and Chatal
(2008), is positive and significant in all specifications considered.
Positive and significant is also the effect of long-term unemployment, thus highlighting the
presence of a hysteresis effect in the structural unemployment rate, while neither the degree of
unionization or GDP per capita are influencing the level of NAWRU estimated by the Commission.
In Table 5 are reported the results of regression in the different considered periods (precrisis, first and second post-crisis). We find that the evidence of Table 4 are also confirmed in
the broader estimate.
Supporting the evidence of non-linear effects, the cyclical component is stronger in the last
period of the financial crisis (2011-13), and mainly among peripheral countries. β2 and β3
coefficients in Table 5, model III, are both negative, but only the latter is significant and with
a higher magnitude. Moreover, the Wald test shows that the two coefficients are statistically
different. A one point reduction in HP output gap (negative cycle) implies an increase in the
peripheral countries’ NAWRU of 0.374 points (at 5% of significance level). For core countries
the effect is smaller and not significant.
In the pre-crisis period (2002-07), we find that the cyclical effect on NAWRU is for both core
and peripheral countries negative and significant. The Wald test does not show any difference
among β2 and β3 (Table 5, model I).
1

In the regression outputs are reported the Breusch-Pagan test and the Mundlak test. From these tests what
emerges is that the random-effect estimator is not distorted and is preferable to the fixed-effect estimator. As
a test of strength we have in each case used the fixed-effect estimator. The main results are robust to this test
and are available on request.
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The estimates for the first post-crisis period (2008-10) show that the cyclical component
is smoothly negative for core countries (one point of reduction in HPgap implies an increase
in nawru of 0.1 points), while for peripheral countries the European Commission’s NAWRU
estimates does not depend by the output gap (Table 5, model II).

6

Conclusions

In the midst of the great recession generated by the sovereign debt crisis, the Eurozone has
moved to fiscal targets defined in terms of structural balance. However, this step has not been
accompanied by an adequate reflection on the methodology by which estimates the many unobservable variables that are at the basis of the measurement of the structural balance. The
solution that has been chosen is entrusting the methodology already adopted by the Output Gap
Working Group - the group inside the European Union with the mandate to ensure technically
robust and transparent potential output -, but this means that the new fiscal rule incorporates
a model originally designed only to provide broad information to the economic debate, without
any claim to rise at a normative role. The analysis carried out in this paper have highlighted
the many limits of the method proposed by the Commission, which are not econometrically
significant, it is too unreliable over time and strongly influenced by the state of the economic
cycle. Our empirical findings show that the NAWRU estimated by the Commission appears to
be distorted in the stages of economic downturn, leading to pro-cyclical fiscal policies. Particularly affected by this distortion appear to be the peripheral countries of the euro area, which
at the height of the financial crisis have undergone a revision of the estimates of the NAWRU
far more severe than that of the core countries.
This point is particularly critical, since the use of the structural balance is motivated by
the desire to isolate the changes induced on the public finances by fluctuations in the economic
cycle, as to focus the surveillance mechanism on the discretionary choices of governments.
In fact, the persistence of a strong pro-cyclical component in the calculation of the structural
balance has resulted in an extension of the fiscal tightening that has slipped the Eurozone
into deflation. The new guidelines on the Stability and Growth Pact implicitly recognize the
inadequacy of the model adopted in the recession years and can facilitate, from now on, the
stabilization role of budget policy. But more than four years have been lost, imposing to some
Eurozone countries deep product losses and high social costs.
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: Table 1. Summary statistics and definitions of variables (period: 1981-2013)
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: Table 2. Variables by country and period: average values

Notes: at=Austria, be=Belgium, de=Germany, el=Greece, es=Spain,
fi=Finland, fr=France, ie=Ireland, it=Italy, nl=Netherlands, pt=Portugal.
Source: our estimates.

: Table 3. Correlation matrix

Stefano Fantacone, Petya G. Garalova and Carlo Milani

: Table 4. Regression results with cyclical effect

Notes: In the table are reported the estimation results of eq. (1) without
the interaction between HPgap and Dperiod. Period: 1981-2013. Sample:
UE12 countries (with the exclusion of Luxembourg). Estimator: random-effect.
Dependent variable: nawru. ***, **, * statistical significance of the parameters
at 1, 5, and 10%. Cluster-robust standard errors appear in parentheses. We use
Stata11 for all calculations. Source: our estimates.
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: Table 5. Regression results with cyclical effect in the pre- and post-crisis periods

Notes: In the table are reported the estimation results of eq. (1). Period:
1981-2013. Sample: UE12 countries (with the exclusion of Luxembourg).
Estimator: random-effect. Dependent variable: nawru. ***, **, * statistical
significance of the parameters at 1, 5, and 10%. Cluster-robust standard
errors appear in parentheses. We use Stata11 for all calculations. Source: our
estimates.
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