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Chapter 2. Fiscal Decentralisation and the Cycle in Spain

Table 2.3. Descriptive statistics by sub-periods
(Mean of the indicated period by AC)

Sources: Own compilation based on data from INE, BDMORES, Spanish Ministry of 
Finance and Public Administration and Bank of Spain.
Notes: The primary budget balance is adjusted for 2008 and 2009 negative settlements 
and outstanding payments to suppliers. Total refers to the unweighted mean.

(1)
Gross value 

added 
(% change)

(2)
Primary 

budget 
balance / 
GVA (%)

Debt / 
GVA (%) (2) / (1)

(1)
Gross value 

added 
(% change)

(2)
Primary 

budget 
balance / 
GVA (%)

Debt / 
GVA (%) (2) / (1)

Andalusia 5.4 -0.9 1.5 -0.2 1.3 -0.5 6.9 -0.4 
Aragon 5.1 0.2 0.6 0.0 1.6 -0.7 3.7 -0.4 
Asturias 3.0 -0.3 1.0 -0.1 0.5 -0.1 3.5 -0.3 
Balearic Islands 3.7 -0.3 0.4 -0.1 2.5 -0.0 2.9 -0.0 
Canary Islands 3.3 0.1 1.7 0.0 2.3 -0.5 4.2 -0.2 
Cantabria 5.9 -1.0 4.0 -0.2 1.0 1.2 5.3 1.2
Catalonia 6.0 -0.2 2.5 -0.0 2.1 -0.4 6.4 -0.2 
Castile and León 3.4 0.2 0.4 0.1 1.9 -0.3 2.4 -0.2 
Castile–La Mancha 6.4 0.4 0.5 0.1 1.8 -0.4 2.3 -0.2 
Extremadura 5.1 0.5 0.3 0.1 1.6 -0.5 5.0 -0.3 
Galicia 3.9 -0.5 0.6 -0.1 1.7 -0.8 6.6 -0.5 
Madrid 5.0 -0.3 0.9 -0.1 1.9 -0.2 3.5 -0.1 
Murcia 4.5 -0.3 2.7 -0.1 1.1 0.2 5.6 0.1
Navarre 5.5 1.9 0.9 0.3 1.9 -1.5 7.4 -0.8 
Basque Country 3.5 0.1 2.3 0.0 0.7 0.1 5.9 0.1
La Rioja 4.0 0.1 1.1 0.0 2.2 -0.0 3.9 -0.0 
Valencian Community 4.4 0.1 1.1 0.0 1.3 -0.8 5.4 -0.6 
Total 4.6 0.0 1.3 0.0 1.6 -0.3 4.8 -0.2 

(1)
Gross value 

added 
(% change)

(2)
Primary 

budget 
balance / 
GVA (%)

Debt / 
GVA (%) (2) / (1)

(1)
Gross value 

added 
(% change)

(2)
Primary 

budget 
balance / 
GVA (%)

Debt / 
GVA (%) (2) / (1)

Andalusia 3.9 0.8 8.0 0.2 -1.2 -2.6 10.0 2.2
Aragon 3.4 0.1 5.0 0.0 -0.6 -2.2 9.4 3.7
Asturias 2.8 0.1 4.7 0.0 -0.9 -2.0 8.2 2.2
Balearic Islands 3.1 0.0 4.9 0.0 -0.6 -3.0 16.8 5.1
Canary Islands 3.6 0.3 4.2 0.1 -0.8 -1.9 8.6 2.3
Cantabria 3.2 0.3 3.7 0.1 -0.8 -2.8 9.4 3.4
Catalonia 3.3 0.3 9.3 0.1 -0.8 -2.3 19.7 2.9
Castile and León 2.7 0.2 3.8 0.1 -0.3 -2.2 9.2 6.3
Castile–La Mancha 3.9 -0.2 3.8 -0.0 -0.9 -5.1 17.7 5.6
Extremadura 3.4 0.7 6.5 0.2 -0.9 -3.4 10.6 3.9
Galicia 3.2 0.5 9.2 0.2 -0.3 -1.7 11.8 6.2
Madrid 4.2 0.4 6.0 0.1 -0.3 -0.6 8.3 2.1
Murcia 4.6 0.5 4.0 0.1 -1.0 -3.1 9.3 3.2
Navarre 3.7 1.1 6.1 0.3 0.1 -1.7 10.7 -21.5 
Basque Country 3.4 1.1 4.4 0.3 -0.3 -2.1 7.3 7.8
La Rioja 3.7 -0.3 3.3 -0.1 -0.5 -2.0 9.8 4.5
Valencian Community 4.0 -0.0 11.2 -0.0 -1.5 -3.1 21.5 2.0
Total 3.5 0.3 5.8 0.1 -0.7 -2.5 11.6 3.6

1991-19961987-1990

1997-2007 2008-2012
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Chapter 3. Fiscal Responsiveness to Public Debt

Figure 3.1. Evolution of ACs' debt (% of Gross Value Added)

Sources: Bank of Spain, BDMORES (Ministry of Economy and Finance) and INE.

In the following we provide an empirical exercise on regional debt limits in 
Spain. First, section 3.1 presents our estimates for the FRF, and then section 
3.2. reports our approach to the fiscal space of ACs in a stochastic setting.
In the Appendix section 6.3 we also provide a brief reflection on inference 
by confidence intervals, which can stem from either the estimator's 
asymptotic distribution or the empirical distribution.

3.1. Fiscal reaction function

The estimation of the FRF follows the empirical specification of Mussons 
Olivella (2017), which includes a detailed analysis of the impact of factors 
unrelated to the process of debt stabilization, especially those related to the 
economic cycle and the institutional framework. The empirical strategy 
involves a panel data analysis that reflects ACs’ fiscal performance over the 
period 1987-2015. The estimation method deals with endogeneity problems 
by means of two-stage least squares. Our variable capturing the economic 
cycle is the variation in the unemployment rate and this is instrumented 
through the output gap of Spain's main trading partners, following a 
proposal by Galí and Perotti (2003). Our first stage results are reported in 
Table A3.1 (see Appendix section 6.2). The estimates also take into account 
the contemporary correlation of the disturbance terms by applying the SUR 
methodology (Zellner, 1962). In this regard, we do not model central 
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Chapter 3. Fiscal Responsiveness to Public Debt

Figure 3.2. Evolution of ACs' primary budget balance

Notes: a Adjusted by 2008 and 2009 negative settlements and outstanding payments to 
suppliers.
b Adjusted by FEOGA and local funding revenue.
Sources: Spanish Ministry of Finance and Civil Service and INE.
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upper limit. Another interesting finding is that related to the “debt region” 
(i.e. the interval) where fiscal fatigue sets in, which is the region where the 
primary balance response follows a decreasing pattern. In this case, the 90% 
confidence interval of this fiscal fatigue threshold is (12%, 15%, 18%).

Figure 3.3. Density function of the response of the primary balance to 
the 2015 ACs’ debt ratio

Note: The vertical bars indicate the midpoint and ends of the 90% confidence interval.
This density function is based on 1,000 simulations drawn from specification (8) of Table 
3.1. The simulations refer to the 2015 ACs’ debt ratio.

85 
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Figure 3.4. Response of the primary balance of ACs to debt: a 
simulation with a quadratic functional specification

Notes: Simulations for a 90% confidence interval based on specification (8) of Table 3.1, 
where only primary balance to debt reaction is taken into account (i.e. we disregard the 
effects of the rest of the explanatory variables).

These results should be placed in context. First, one should not draw 
normative conclusions for specific ACs, although they call for measures to 
ensure both a sustainable debt trajectory and an appropriate fiscal 
responsiveness regarding plausible negative shocks (Gosh et al., 2013). 
Thus, this analysis contributes to the discussion regarding the debt 
sustainability of all ACs as a whole, but does not attempt to carry out 
simulations for specific ACs. To provide a disaggregated analysis, we 
would recommend enhancing the FRF with, inter alia, idiosyncratic factors 
such as specific debt and cycle reaction coefficients. It may also be worth 
considering some differences related to the institutional framework (e.g. the 
per capita resources provided by the ACs’ financing system). In addition, 
we should take into account that these thresholds not only vary across ACs 
but over time.

Second, international evidence on fiscal space estimates should be taken 
into account, taking advantage of the contributions of Gosh et al. (2013) 
and Nerlich and Reuter (2015). The former provides evidence for 23 
advanced economies over the 1970-2013 period, whereas the latter deals 
with EU27 countries over the 1985-2013 period. In general, Gosh et al. 
(2013) suggest a decline in the response of primary balance to lagged debt 
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Third, the estimated thetas are ordered from the smallest to the largest. The 
lower bound is obtained as the theta value corresponding to observation 
2,501 and the upper bound as the theta value corresponding to observation 
97,500.  The results obtained through simulation are:

Upper limit = 3.00
Lower limit = 0.19 = 0.37
Figure A3.1 displays the asymptotic and empirical distribution functions of 
theta. In this regard, recall that the latter has been obtained through 
simulation techniques.

Figure A3.1. Empirical and asymptotic distributions of “theta” ( ),
example 1

Please note that the expected value of “theta” does not exist because it 
includes an expression that is the product of infinite and zero. That is to 
say: = 1 = 0 = (17)

Therefore, we include the mode as being our preferred estimator (as it is the 
most likely value), instead of the expected value of “theta”.
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Example 2. ~ (1,1)
If we proceed as in the first example, the results (see Figure A3.2) highlight 
even more clearly the inadequacy of using the asymptotic distribution as a 
basis for inference. On the one hand, on the basis of the asymptotic 
distribution, we obtain the following statistics:

= 1.00
= 1.00

Upper limit = 3.0
Lower limit = -1.0

On the other hand, the empirical distribution provides the following 
statistics:

Upper limit = 10.07
Lower limit = -9.09 = 0.50
Figure A3.2. Empirical and asymptotic distributions of “theta” ( ),
example 2

Thus, both examples illustrate the benefits of operating from an empirical 
distribution when we are interested in building confidence intervals in a 
nonlinear and finite sample setting.
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7.4. Comparative results

Table A5.4. Comparative results (I out of II)

Sources: Ministry of the Vice-presidency and of the Economy and Finance, INE and EC 
(Spring 2016 vintage).

Catalonia Spain Euro area Catalonia Spain Euro area Catalonia Spain Euro area
1992 1.4 0.9 - 3.9 3.0 - -0.3 -0.3 
1993 -1.0 -1.0 - 2.6 2.1 - -4.0 -3.4 
1994 2.7 2.4 - 2.8 2.3 - -4.1 -3.4 
1995 3.2 2.8 - 2.7 2.5 - -3.6 -3.1 
1996 3.0 2.7 - 2.0 2.2 - -2.6 -2.7 
1997 3.2 3.7 - 2.0 2.4 - -1.5 -1.5 
1998 3.6 4.3 3.0 2.4 2.7 - -0.4 0.0 0.0
1999 5.3 4.5 3.0 3.3 3.2 2.3 1.5 1.2 0.7
2000 4.4 5.3 3.9 3.4 3.4 2.4 2.4 3.1 2.1
2001 4.3 4.0 2.2 3.9 3.7 2.3 2.7 3.4 2.0
2002 2.7 2.9 1.0 3.8 3.5 2.0 1.5 2.7 0.9
2003 3.1 3.2 0.7 3.5 3.6 1.9 1.1 2.3 -0.2 
2004 3.2 3.2 2.3 2.9 3.4 1.9 1.3 2.1 0.1
2005 3.5 3.7 1.7 3.0 3.5 1.8 1.7 2.3 0.0
2006 4.0 4.2 3.2 2.7 3.5 1.8 3.0 3.0 1.4
2007 3.5 3.8 3.1 3.0 3.7 1.8 3.5 3.0 2.7
2008 0.4 1.1 0.5 2.2 2.8 1.4 1.6 1.3 1.7
2009 -3.5 -3.6 -4.5 0.8 1.0 0.6 -2.8 -3.3 -3.5 
2010 0.3 0.0 2.1 0.6 1.0 0.7 -3.1 -4.2 -2.1 
2011 -2.0 -1.0 1.6 -0.2 0.4 0.6 -4.9 -5.5 -1.1 
2012 -2.5 -2.6 -0.9 -0.9 -0.6 0.2 -6.4 -7.5 -2.2 
2013 -1.4 -1.7 -0.3 -0.9 -0.8 0.4 -6.8 -8.3 -2.8 
2014 1.6 1.4 0.9 -0.1 -0.3 0.5 -5.1 -6.7 -2.5 
2015 3.3 3.2 1.7 0.3 -0.0 0.8 -2.3 -3.7 -1.7 
2016 2.9 2.6 1.6 0.8 0.4 1.0 -0.3 -1.5 -1.1 
2017 2.7 2.5 1.8 1.1 0.7 1.1 1.3 0.3 -0.5 

Output gap (%)GDP (annual % change) Potential GDP (annual % change)
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Model 2. Clark (1987)
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Model 3. Kuttner (1994)

Model 4. GDP and employment
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uncertainty, with the exception of the data dimension as we do not have a 
real time dataset.

Alternative OG estimates are provided in Figure A5.1, the final estimates of 
which are summarised in Table A5.9. Gaps based on UC models deviate 
most from zero, in particular when taking into account the 1955-2014 
sample. This deviation is not a desirable outcome, as the mean is expected 
to be zero, but this result may be explained by the short sample considered 
in the assessment (that is, from 1992 to 2014). UC models also present a 
higher variability in OG estimates, in contrast to HP estimates. The EC PF 
approach and capacity utilisation measurements are somewhere in the 
middle, but closer to HP estimates in terms of variability. It is also worth 
highlighting the greater persistence in UC models and EC PF approach, 
where first order autoregressive coefficient of final estimates is above 0.9.

Table A5.9. Final estimates of Catalan OG and other slack indicators. 
Summary statistics

Note: Sample period is 1992 to 2014 in all cases (23 observations).

All these models require the estimation of parameters, which are subject to 
uncertainty. In this regard, providing confidence bands for OG estimates is 
a useful approach to the extent of parameter uncertainty, which is especially 
worrisome around turning points (in particular when dealing with real-time 
estimates). In Figure A5.2 confidence bands for HP and UC model based

Mean
Standard 
deviation

Minimum 
value

Maximum 
value AR(1)

Capacity utilisation rate 
(deviation from average)

-0.6 3.9 -9.3 5.3 0.80

Capacity utilisation rate 
(deviation from linear 
trend)

0.1 3.2 -6.3 5.1 0.71

-0.1 1.5 -2.3 3.2 0.37
-0.2 2.8 -3.3 6.0 0.73

UC Model 4 (1955-2014) 1.9 6.5 -8.4 12.9 0.94
UC Model 4 (1980-2014) 0.9 5.8 -11.1 10.9 1.00
EC production function -0.8 3.3 -6.5 3.8 0.92
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dataset)22. This exercise is provided for HP, UC models and measurements 
based on the degree of capacity utilisation in the economy. Pseudo-real-
time data analysis based on the EC PF approach is out of the scope of the 
thesis23.

These recursive computations (Table A5.10 and Figure A5.3) reveal 
sizeable revisions, especially regarding UC model based gaps (including 
HP)24. By contrast, revisions of measurements based on capacity utilisation 
rates are milder (in particular when measured as deviations from the 
average). In the latter case, the average revision stands at 1 percentage 
point. The correlation between “final estimates” and “pseudo-real-time 
estimates” also indicates similar results, although the UC model 4 ranks 
much better. It can also be seen that more than 80% of the time the level of 
“final estimates” and “pseudo-real-time estimates” present the same sign.

Table A5.10. Pseudo-real-time estimates of Catalan OG and other slack 
indicators. Summary statistics

Notes: Sample period is 2005 to 2014 in all cases (10 observations). “Revision” refers to 
the difference between final estimates and pseudo-real-time estimates. “Sign” reports the 
percentage of times that the level of pseudo-real-time estimates is the same as that of final 
estimates.

22 “Final dataset” does not mean it is final data, but the last available data at the time of 
performing the current analysis. 
23 Nevertheless, Mc Morrow et al. (2015) offer a real-time evaluation of OG estimates 
based on the EC PF approach. Their results suggest a better performance of this 
“commonly agreed” reference method than HP filter gaps and the equivalent OECD and 
IMF methods. This analysis also points out noticeable OG errors in the pre-crisis period.
24 Pseudo-real-time estimates for the UC model 4 based on the 1955-2014 period are not 
provided, due to convergence problems in the estimation for some years. 

Mean
Standard 
deviation

Minimum 
value

Maximum 
value AR(1)

Correlation 
(Pseudo RT, 

Final)

Correlation 
(Pseudo RT, 

Revision) Sign
Pseudo RT -4.0 4.0 -9.7 1.9 0.9 1.0 0.6 100
Revision 1.0 0.7 0.0 1.8 0.9

Pseudo RT -2.6 3.1 -7.2 1.4 0.7 0.9 0.3 90
Revision 2.0 1.6 -0.2 4.1 0.9

Pseudo RT -0.9 1.5 -4.0 1.1 0.7 0.5 -0.4 80
Revision 1.2 1.6 -0.8 4.0 0.8

Pseudo RT -2.7 2.8 -6.2 1.1 0.9 0.7 -0.2 90
Revision 3.4 2.3 0.0 6.7 0.9

UC Model 4 (1955-2014) Pseudo RT -0.5 5.8 -6.3 9.9 0.1 0.3 -0.5 60
Revision 5.2 7.5 -3.6 19.1 0.6

UC Model 4 (1980-2014) Pseudo RT -3.4 5.7 -11.1 3.8 1.0 0.9 0.6 80
Revision 4.3 3.8 -2.1 7.8 0.9

Capacity utilisation rate 
(deviation from average)

Capacity utilisation rate 
(dev. from linear trend)
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GDP growth and inflation forecasting performance based on OG 
estimates and other slack indicators25
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