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Abstract

Public investment in advanced economies is at historical lows, and shows a declining 

trend since at least the 1980s. Two main hypotheses have been posed to rationalize this 

fact. On the one hand, the “social dominance hypothesis” claims that this is related to 

structural factors, given the upward social expenditure trends related to ageing populations 

and social preferences, and the operation of the government budget constraint (limits 

to further increase signifi cantly tax revenues and public debt, in a context of secular 

stagnation). On the other hand, another branch of the literature indicates that too-rigid 

fi scal rule frameworks cause fi scal retrenchment episodes to hinge heavily on public capital 

expenditure, which does not recover enough in the subsequent expansion, creating a sort 

of downward hysteresis behaviour in this budgetary item. In this paper we look jointly at 

both sets of duelling explanatory factors, and show that both are key to understanding 

public investment dynamics in advanced economies over the past decades.

Keywords: social dominance, fi scal rules, public investment.

JEL classifi cation: H6, E62, C53.



Resumen

El nivel de inversión pública de las economías avanzadas se encuentra en mínimos 

históricos y muestra una tendencia decreciente al menos desde la década de los 

ochenta. Hay dos hipótesis principales en la literatura que tratan de explicar este hecho. 

La hipótesis de la «prevalencia del gasto social» (social dominance) argumenta que 

se debe a que existen factores estructurales que empujan el gasto social al alza, en 

particular debido al envejecimiento de la población y las preferencias sociales asociadas, 

de manera que, puesto que los Gobiernos tienen recursos limitados (y márgenes 

decrecientes, dadas la situación de estancamiento secular y la acumulación de niveles 

muy elevados de deuda pública), la inversión pública estaría siendo desplazada de los 

presupuestos públicos. Una segunda hipótesis señala que la causa de este fenómeno 

es la existencia de marcos rígidos de reglas fi scales, que en períodos de consolidación 

fi scal llevan a los decisores públicos a ajustar los gastos de capital, menos rígidos a 

la baja, pero que en períodos de expansión no generan los incentivos adecuados para 

que se recuperen unos niveles más elevados de inversión, haciendo permanente una 

parte importante de la pérdida de los períodos bajistas. En este documento analizamos 

de manera conjunta la capacidad explicativa de estas dos teorías, y encontramos que 

ambas son relevantes para entender la dinámica de la inversión pública de las economías 

avanzadas en las últimas décadas. 

Palabras clave: tendencias del gasto social, reglas fi scales, inversión pública.

Códigos JEL: H6, E62, C53.
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1 Introduction

The situation of low interest rates “for long” and low economic growth (against the back-

ground of the “secular stagnation” discussion) has spurred a debate on the need to revisit

the role of fiscal policies (see e.g. Blanchard, 2019). Advocates of a more active role of fiscal

policy tend to focus on the need to revitalize government spending items that spur long-term

growth, particularly, public investment. Moreover, the drastic economic downturn linked to

COVID-19 and the substantial fiscal reaction has reinforced this point forcefully (see IMF,

2020). Government investment programs could be particularly effective at the current junc-

ture, as monetary authorities are less likely to react by tightening policies when policy rates

are at or close to the effective lower bound. At the same time, the expectation that low

interest rates will be sustained for a long period anticipates persistent low borrowing costs

for governments. Beyond fiscal stabilization arguments, the emergence of new investment

needs such as those derived from digitalization or climate change would reinforce the call

for an enhanced investor role of the government. One example of how this discussion is

pervading to the policy debate is European Union’s ”Next Generation EU” fiscal package,

that comprises many of these elements in a medium-term perspective (see European Council,

2020).

Thus, there is a stark contrast between the fact that public investment in many ad-

vanced economies is at historical lows, while the consensus of the literature finds beneficial

economic effects of effective government investment from a broad perspective, i.e. including

infrastructure spending and R&D expenditure, on economic efficiency, productive capacity

and long-term growth. Indeed, government investment has been constantly declining as a

fraction of output in most advanced economies over the past decades and stands currently

at five-decade lows. This feature is shared with a broad set of emerging market economies

despite their much lower public capital stocks.

A possible hypothesis for the decline in government investment is that the traditional

functions of public investment might be increasingly undertaken outside of the broad general

government category, using, for example, Public-Private Partnerships (PPP) or public cor-

porations outside of the general government definitions. While, for the former, some authors

(Engel et al., 2019) argue that the use of PPP’s is recent and represents a small proportion

of global infrastructure, the data for the latter is scarce. Therefore, we cannot fully account

in this paper for this particular trend.
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Two recent strands of the literature put forward consistent explanations for the reasons

behind the permanent downward trend in government investment. First, one branch of

the literature stresses the role that some secular factors (like ageing populations), linked

to current expenditure trends, may be playing (see Schuknecht and Zemanek, 2018). In

particular, contrary to public investment, social expenditures in advanced economies have

shown an unabated upward trend in the past four decades, tripling its weight in output, and

crowding out other outlays from the budget in a period in which both tax revenues and public

debt have tended to increase as a ratio to GDP. A second strand of the literature, in turn,

focuses more on the role of too-rigid fiscal rule frameworks in reducing policy-maker choices,

in particular at times of fiscal stress, when public investment tends to be overburdened

compared to other budgetary items that are more difficult to adjust for political, economic

or social motives (see Ardanáz et al., 2020, and the references quoted therein).

In this paper, we look jointly at both sets of explanatory factors, and show that, when

taken in conjunction, both stories are key to understanding public investment dynamics in

advanced economies over the past five decades. Our results show that social expenditure

growth has been strongly correlated with future negative growth in public investment. In

the case of fiscal rules, we find that, although they restrict both expenditure components

directly, the effect is stronger in the case of social expenditure, and, as a consequence they

can indirectly relax the pressure of social expenditure on public investment. This conclusion

seems robust to the degree of flexibility of the fiscal rule.

The rest of the paper is organized as follows: in the next section we review the two

main branches of the literature on the determinants of public investment evolution. In

Section 3 we show companion stylized facts on the two dominant trends needed to understand

the evolution of investment, namely those driving social expenditures and those on the

generalization of fiscal rules. Next, we move to Section 4 where we pose an empirical model

that allows us to dig into the determinants of social spending, public investment dynamics,

and the role of fiscal rules. Finally, we present our conclusions.

2 Literature review

2.1 Social dominance

The literature has emphasized several factors that contribute to explain the secular decline

in public investment in advanced economies (see Haan and Sikken, 1996; Oxley and Martin,
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1991). Firstly, the supply of public capital and, particularly, public infrastructure depends

on the level of development of countries, being lower at higher levels of development. Once

countries have built a quality infrastructure, less public investment is needed. However, in

more recent times new needs requiring more public investment have appeared, such as those

related to intangible capital, the digitalization of the economy and the need to mitigate risks

associated with climate change.

Secondly, some authors suggest that the decline in public investment may be reflecting

the shrinking importance of the public sector in advanced economies, as a consequence of

the privatization of companies in the telecommunications and energy sectors, as well as of

railways and airports. Nevertheless, Mehrotra and Välilä (2006) find that privatizations are

unlikely to account for the continuous fall in investment. Another possibility, closely related

to the previous one, is that public investment might be undertaken through Public Private

Partneships (PPP). However, the literature argues that the emergence of PPP’s is a rather

recent phenomenon and represents a small proportion of global infrastructure investment

that offers only very limited explanatory power for the decline of public investment (Engel

et al., 2019). According to the IMF Investment and Capital Stock Dataset (IMF, 2019), the

stock of PPP’s amounts to less than 5% of GDP in almost all advanced economies, and, for

these economies, investment using PPP’s is lower than 0.1% of GDP. However, it could be

the case that public investment is implemented through public or quasi-public corporations

outside of the standard definition of general government. Given that data for this type of

investment is scarce, we cannot reject that it has increased during the period that public

investment decreased.

More recently, the literature has coined the term “social dominance” (see Schuknecht and

Zemanek, 2018) to explain the existence of a permanently negative relationship between so-

cial expenditure and public investment. With social expenditure showing a secular increase

in terms of GDP as a result of demographic pressures, public investment should decline if

new revenues or more debt are not available. Indeed, over the past decades, the progressive

construction of the welfare system in developed countries combined with a process of pop-

ulation ageing have boosted social expenditure, crowding out other budgetary items. This

development is mainly a reflection of social preferences in a context of progressively ageing

populations that exert increasing pressure on pension and health outlays. Against this frame-

work, as there are some limits to taxation, a trade-off emerges between social expenditure

and public investment and education expenditure, while more sticky items such as public
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order and security spending, which are necessary for a stable institutional environment, are

more resilient. This is the “social dominance” phenomenon. This can also be rationalized

from a political economy perspective as the outcome of a growing number of more aged

voters who tend to discount future payoffs more heavily than working-age individuals so

that long-term growth is relatively less important (see Jäger and Schmidt, 2016).

2.2 The role of fiscal rules

Another area of study focuses on the role fiscal rules may exert on public investment and

other expenditure items. According to the literature and from a more general point of view,

the introduction of fiscal rules has been successful in bringing healthier public finances by

lowering fiscal deficits (Debrun et al., 2008). This result holds even after taking into account

the endogeneity of the adoption of a fiscal rule (Caselli and Reynaud, 2018), as countries

with a longer tradition of fiscal discipline might be prone to introduce fiscal rules.

The success of fiscal rules to cope with the traditional pro-cyclical bias of fiscal policy is

mixed, though. Several authors emphasize the procyclical behavior of public investment and

the fact that it tends to fall the most at times of fiscal consolidations (Lane, 2003; Gavin and

Perotti, 1997; Gali and Perotti, 2003; Breunig and Busemeyer, 2012). According to this line

of research, fiscal consolidation episodes tend to be accompanied by large public investment

cuts, contributing to the well-documented pro-cyclical bias in public capital expenditures.

This relation seems to be also present in emerging economies (Serven et al., 2007). In

addition, for a sample of 53 emerging and developed countries during 1980-2011, Bamba

et al. (2019) find that this relationship seems to be more intense when debt is high, in

spending-based fiscal consolidations episodes, in the low phase of the economic cycle, and

after debt and stock market crises. The reasons behind this relate to the fact that cuts

in public investment are politically more acceptable than cuts in social expenditure (see

Ardanaz and Izquierdo, 2017).

Moreover, a more recent strand of the literature suggests the design of fiscal rules is

important. In countries with flexible fiscal rule frameworks, fiscal adjustment tends to hinge

on public investment to a lower extent than in countries with rigid fiscal rules or no rules.

Ardanáz et al. (2020) find that the bias is less pronounced in countries with flexible fiscal

rules frameworks (i.e. those that include mechanisms to accommodate unexpected or cyclical

shocks, like cyclically-adjusted fiscal targets) compared to those with “rigid” fiscal rules (i.e.

those establishing numerical limits on fiscal targets without taking into account flexible
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features) or no rules. Other papers emphasize the relevance of the design of the fiscal rule

(expenditure rules versus balanced budget rules, simpler versus more complex), both in the

case of advanced economies (Blanchard and Giavazzi, 2004; Debrun et al., 2008; Ayuso-

i Casals et al., 2009) and developing economies (Bova et al., 2014; Guerguil et al., 2017;

Alberola et al., 2018).

There is no consensus in the literature in terms of the effect of fiscal rules in the composi-

tion of public finances. The empirical results about how fiscal rules affect social expenditure

and public investment are not conclusive. In terms of the effect on social expenditure, Da-

han and Strawczynski (2013) find that the introduction of fiscal rules reduces the ratio of

social transfers to government consumption. For public investment, Mehrotra and Välilä

(2006) do not find any systematic impact, while Ardanáz et al. (2020), using a panel of ad-

vanced and emerging economies, find that flexible fiscal rules can influence the composition

of government expenditure protecting investment expenditures in periods of fiscal consolida-

tion. European Commission (2017) analyze fiscal rules in European economies and conclude

that stronger fiscal rules might mitigate the negative effect of high public debt on public

investment.

3 Two relevant trends

3.1 The upward trend in social spending

A preliminary look at the data seems to reflect the existence of a trade-off between so-

cial public expenditure and public investment across countries during the 60s, 70s and 80s.

More recently, the persistent increase in social expenditure has continued while public in-

vestment seems to have reached a floor between 2%-4% of GDP in most of the countries

considered. Figure 1 illustrates how the simple correlation between public investment and

social expenditure may have switched from positive to seemingly negative.

While total public expenditures as a share of GDP have increased drastically in indus-

trialized economies since 1960, the weight of investment has dropped. Indeed, the rise in

expenditure has been concentrated on social expenditures, whose share in terms of GDP has

tripled in the period (see upper panel of Figure 2) fuelled by the expansion of the social

welfare state together with increasing costs of services and an ageing population, which de-

manded higher-quality health services and a more generous pension system (see Figure 3).

The increase in public spending came hand-in-hand with an expansion of the tax burden
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Figure 1: Social Expenditure and Public Investment Evolution by year†

0

2

4

6

8

10

12

5 10 15 20 25 30 35

1960 1970 1980 1990 2000 2010 2018

in
ve

st
m

en
t e

xp
en

di
tu

re
 in

 %
 o

f G
D

P

social expenditure in % of GDP

SOURCES: OECD, AMECO, IMF.

† Year 2018 not available for all countries, the figure represents the nearest in time available.

Figure 2: Public finance trends in the EU (only countries of study) and the US.
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needed to finance it. Nonetheless, the increase in government revenues was not enough over

the whole period to cater for the increased expenditures, leading to a significant build-up of

government debt (see lower panels of Figure 2). The latter put pressure on governments, in

particular at times of economic distress, making it more likely for the government budget

constraint to bite during crisis times.

At the same time, public investment has suffered a long run decline, which goes back

to the 1960s and is present not only in the advanced economies but also in some emerging

economies. In the case of the EU, public investment recorded a significant fall during the

1970s and the 1980s before stabilizing in the 1990s. After increasing slightly in the pre-

financial-crisis years, reflecting a gradual increase in Greece, Ireland, Spain, Portugal and in

the countries that joined the EU between 2004 and 2007, public investment reached a ratio

Figure 3: Impact of ageing on public expenditure
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of 3% of GDP, below the pre-crisis median. In the case of the US, the public investment

ratio has followed a similar pattern. As a result, it stands now at an historical low of 3% of

GDP.

3.2 Trends in fiscal rules frameworks

Governments have tried to discipline public finances through the implementation of fiscal

rules. While in the 60’s and 70’s only a handful of advanced economies had fiscal rules

in place,1 its prevalence increased markedly in the early 1990’s (see Figures 4 and A.3), in

particular in Europe, as a consequence of the adoption of the Maastricht Treaty.

1Detailed data about fiscal rules design was obtained from the IMF dataset (IMF, 2017). We extend the
data backwards with the information about fiscal rules in the previous years available in that dataset. We
use two types of variables originated from this dataset. First, a dummy variable taking value of 1 if some
fiscal rule exists in the dataset in a particular year. Second, a dummy variable taking value of 1 if a country
has a flexible feature in its fiscal rule, such as a cyclically-adjusted target, a clause protecting investment
expenditure (or “golden rule”) or a well-defined escape clause, following Ardanáz et al. (2020).

Figure 4: Fiscal rules evolution
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2There are strong arguments about how these rules should be financed: as future generations will benefit
from current investment expenditure given its impact on long term growth, it should be financed with debt
and not by taxes paid by current generations (Blanchard and Giavazzi, 2004; Balassone and Franco, 2000)

4 Empirical approach

4.1 Dataset

We build up a long panel database for the period 1960-2018 for twenty-two OECD developed

countries, fourteen from the European Union (Austria, Belgium, Germany, Spain, Finland,

France, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Denmark, Sweden)

and eight non-EU (Australia, Canada, Switzerland, Japan, United States, New Zealand, the

United Kingdom and Norway) (see table A.1 for additional details).

Two key variables in this study are social expenditure and public investment. Social

In addition, past reforms have tried to find the right balance between enforcing fiscal

discipline while preserving flexibility. The so-called “second-generation” fiscal rules have

expanded the flexibility provisions putting the cyclically adjusted budget balance at the

center of fiscal frameworks (to correct for the consequences of the cycle on public finances),

introducing new escape clauses or with the design of “golden rules” i.e., fiscal rules that

provide flexibility to spend in public investment by not accounting for it in the calculation

of total expenditures (see Figure 4).

Figure 4 shows that flexible rules have become more common around the world. In the

particular case of the EU, flexible rules were adopted in 2005 after the Stability and Growth

Pact reform with the consideration of the cyclical adjusted balance and the introduction of

escape clauses in case of severe shocks. Furthermore, specific provisions related to public

investment were added in 2013 (Barbiero and Darvas, 2014).2

expenditure comprises all public expenditures related to health, pensions, unemployment

and family support (for a detailed description see OECD, 2019). Social expenditure data

is obtained from the OECD social expenditure database and from several documents that

contain historical data (OECD, 1985; Espuelas, 2013; Carolo and Pereirinha, 2010). Public

investment is extracted from AMECO and IMF databases.3 For the sake of robustness,

we assess the dynamics of these variables via two alternative definitions: changes of GDP

percentages and real terms growth rates.

3We specifically use an IMF public investment database (IMF, 2019) for historical data interpolation.
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Other relevant variables for this analysis are the ones related to fiscal rules. We compute

a fiscal rules dummy and fiscal rules flexibility dummy that are extracted from IMF (2017).

Although the dataset covers only the period 1985-2015, it contains information on the ex-

istence of fiscal rules prior to 1985, enabling us to construct the fiscal rules dummy variable

for the whole period. The only two countries having fiscal rules before 1985 are Germany

and Japan whose fiscal rules date back to the 1960s.

We use a set of control variables representing demographic, political and economic per-

formance topics. We include the dependency ratio of the population, defined as the percent-

age of people older than 64 years old over the population between 24-65 years old (working

age population). We interact this variable with an old-age population variable considering

those citizens older than 84 over the working age population.

For political ideology we use the Armingeon et al. (2019) database. We calculate an

index that takes value 1 when the government is right-wing, 2 if center and 3 if left-wing,

considering the combinations of different political parties in the government formation. As

economic variables we use GDP per capita, the stock of public debt in percentage of GDP,

the output gap obtained by a Hodrick-Prescott filter, and the public budgetary balance

in percentage of GDP. Finally, we include a fiscal consolidation dummy following Alesina

and Ardagna (2013), where a fiscal consolidation occurs if the cyclically adjusted primary

balance/GDP ratio improves in two consecutive years and the cumulative improvement is at

least two percentage points of GDP.

4.2 Econometric model

In the analysis, we explore two topics: first, the determinants of social expenditure and

the effect of fiscal rules; second, the determinants of public investment and the existence of

“social dominance” versus the impact of fiscal rules.

For the first question, we estimate the following equation:

Δsoexpit = α + βdbDebti t−1 + βdepΔdepit + βgcΔlGDPcit + βxXit + μi + εit (1)

where soexpit stands for social expenditure in percentage of GDP, subscript i and subscript

t refer to the country and year respectively. According to equation 1 the variation of social

expenditure is explained by the stock of public debt in percentage of GDP (Debti t−1), the

variation of the dependency ratio (Δdepit), and the increase in the log of GDP per capita

(ΔlGDPcit). Xit represents a vector of variables that includes: fiscal rules variables (dummy
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4Another empirical method to capture the determinants of investment would be to find whether the social
expenditure and investment are cointegrated and then estimate a panel error-correction model. However, it
would make more difficult the comparison with the effect of fiscal rules, and, in any case, an exploration of the
country-by-country trends (see Figure A.2) shows that countries have followed very dissimilar trajectories.

of fiscal rule, flexibility of fiscal rule, fiscal consolidation and the interaction fiscal consol-

idation with the flexibility dummy), political ideology and the lagged budgetary balance.

Finally, the country fixed effect is represented by μi.

For the second question, dealing with the determinants of investment and the poten-

tial existence of crowding out from social spending on public investment, we estimate the

following equation:

Δinvit = α + βfrFiscalruleit +
3∑

s=1

βsoexp,sΔsoexpit−s + βxXit + μi + εit (2)

where, subscript i and subscript t refer to the country and year, respectively, Δinvit stands

for the change in public investment over GDP, Fiscalruleit for the fiscal rules variables

(dummy of fiscal rule, flexibility of fiscal rule, fiscal consolidation and the interaction fiscal

consolidation with the flexibility dummy), and Δsoexpit stands, as before, as the growth of

social expenditure. In this case, the vector of controls Xit, include the traditional determin-

ants of public investment, such as the stock of public debt in percentage of GDP, the increase

in the log of GDP per capita, the stock of public capital, GDP growth per capita, political

ideology and the lagged budgetary balance. We do not include time dummies, as the main

cyclical variation would be captured by the variation of GDP.

The model is estimated in differences, as the non-stationary nature of the data might lead

to spurious results4. We replicate the same specifications but considering the variables in

real terms growth, deflating both investment and social expenditure with the GDP deflator.

Main results hold.

Our estimation strategy is based on a fixed effects panel data model. We estimate a

fixed effect data model instead of other possible strategies, such as Generalized method of

moments (GMM), due to the structure of our panel. Indeed, Judson and Owen (1999) found

that for a panel with a small N and a time span (T) of 30 periods or more, the most suitable

estimation strategy is the Least Squared Dummy Variable method (LSDV).

Moreover, one of the main concerns in the construction of this kind of models is the

appearance of the Nickell bias that may arise when the number of groups is small and the

lag of the dependent variable is included. Nevertheless, in Nickell (1981) the possible bias
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affecting an OLS estimation of a panel data model with individual fixed effects is significantly

reduced when considering a large time dimension of the panel. Thus, for our panel of 58 time

observations the bias is expected to be extremely small. We actually estimate the model both

including and excluding the lag of the dependent variable, obtaining very similar results, and

therefore we decided to include as our main specification the one excluding the lag.

In addition, we use the Driscoll and Kraay (1998) as our main specification. Relying

on large T asymptotics, they demonstrate that the standard non-parametric time series

covariance matrix estimator can be modified such that it is robust to very general forms

of cross-sectional as well as temporal dependence. Besides, for the sake of robustness, we

estimate the main specification under the biased-corrected Least Square Dummy Variable

(LSDVC) developed by Bruno (2005a,b), obtaining similar results.

We do not control for the potential endogeneity of the variables capturing the incidence

of fiscal rules, for several reasons. First, in our case, as there is a majority of European coun-

tries, outside pressure to implement fiscal rules might be dominant, easing off the endogeneity

concerns. Second, the more common and state-of-the-art ways to control for endogeneity

cannot be applied to our set of countries. Caselli and Reynaud (2018) construct an instru-

mental variable strategy to account for the endogeneity of the fiscal rules, using geographical

proximity. However, the set of countries they have is wider and includes emerging market

economies. Given that we use only OECD economies, the proximity variable would be less

useful, as in European economies, implementation dates are correlated. Similarly, Alberola

et al. (2018) use, in the context of Latin American economies, an external instrument defined

as the number of years the current political regime has been in place. However, that strategy

seems only suitable for economies with low stability in political regimes.

In order to complete our analysis and account for the dynamic response of both social

expenditure and public investment, we explore the dynamic response of a fiscal rule imple-

Δinvi,t+h = αi,h + βfr,hFiscalruleit + βsoexp,hΔsoexpit−1 + βx,hXit + μi,h + εit+h (3)

where we include in the vector of covariates Xit all the previous controls and the subindex

h= [0, 7] represent the coefficients taken from this regression h periods ahead. We estimate

mentation, following Ardanáz et al. (2020). In particular, we estimate Jordà (2005)’s local

projections’ method. We also consider the dynamic impact of social expenditures’ dynamics

on investment using this method. Hence, equation 2 becomes:
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one regression for each value of h, therefore βsoexp,h measures the effect of social expenditure

on investment after h periods and βfr,h the effect of the presence of a fiscal rule. In order to

avoid possible endogeneity problems, we use lags of social expenditures as shocks.

The local projection method is a more flexible alternative to VAR specifications since

it does not impose the model restrictions proper of structural VARs. It delivers non-linear

estimates of the explanatory variables across horizons, also allowing to control for other

possible determinants, as in the previous specifications. Finally, we also use this methodology

to analyze the differential dynamic impact of the presence of fiscal rules during consolidations,

following Ardanáz et al. (2020).

5 Results

As stated in the previous section, we perform a set of regressions to test the determinants

of social expenditure and public investment dynamics. If the social dominance hypothesis

holds, increases in social expenditure should precede falls in public investment. As some

preliminary evidence on the social dominance hypothesis, in Table 1 we present a battery of

Granger-causality tests performed in a country-by-country basis, in order to test if increases

in social expenditure can help forecast investment expenditure (and viceversa). For each

country we estimate the following equations:

Yt = α + βYt−1 + γXt−1 + εt (4)

in which Xt and Yt can both represent social expenditure and public investment.

Table 1: Granger Causality by country: Social expenditure and Investment

Dependent variable AT BE DE ES FI FR GR IE

Social expenditure 0.00 0.15 -0.09 0.08 0.12 -0.15 0.18 0.64∗∗∗

Investment -0.08∗∗∗ -0.01∗ -0.07∗∗∗ 0.00 0.01 -0.02∗∗∗ 0.01 -0.05∗∗∗

IT LU NL PT DK GB SE

Social expenditure 0.24 0.06 0.26∗∗ 0.14 -0.05 0.01 -0.01
Investment -0.02∗∗ -0.00 -0.03∗∗∗ -0.01 -0.01 -0.02 -0.02∗∗∗

AU CA CH JP US NZ NO

Social expenditure -0.36 -0.17 0.21 0.01 0.13 0.17∗ 0.25
Investment 0.00 -0.00 -0.02∗∗∗ -0.03∗∗∗ -0.02∗ -0.03 0.00

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Social expenditure determinants

Table 2 show the determinants of social expenditure. Firstly, in line with the existent

literature, social expenditure grows with age-related fundamentals (dependency ratio). This

direct relationship is based on the evolution of pensions and health expenditure, the two

main components of social expenditure when population ages. Related to the former, a

rise in life expectancy increases both the number of pensioners and the duration of pension

reception. As regards the latter, Bech et al. (2011), for instance, estimate that ageing in

the short run, and the increase in life expectancy in the long run, have a boosting effect on

health expenditure due to the longer time spent in bad health and the higher incidence of

chronic diseases with a high medical treatment cost.

The first column of the table shows that in none of the countries in the sample an

increase in public investment is significantly related to a decrease in social expenditures. On

the contrary, social expenditure growth helps to forecast public investment in the majority

of countries showing a sort of crowding out effect, in line with findings by Schuknecht and

Zemanek (2018). As a result, it reinforces the decision of including, in the benchmark model,

social expenditure as a determinant of investment expenditure, but not the opposite. This

is only suggestive evidence, as no controls are used. Now we move to the main body of our

empirical results.

In addition, coming back to the table, social expenditure is negatively correlated to the

debt to GDP ratio, a result in line with the existence of some self-correcting fiscal discipline

when public debt is high. Therefore, when debt levels are significant, governments tend

to freeze pensions or cut health expenditure and social benefits. Moreover, social spending

contributes in fiscal consolidation episodes to the re-equilibrium of the government budget.

Dividing the sample in two periods, 1960-1985 and 1985-2015, we can see that these trends

are stronger in the second part of the sample, when the expansion of the welfare state was

already in place in most of the countries, in particular, in Northern Europe (see Figure A.2).

Social expenditure also shows a distinct counter-cyclical behaviour, as this expenditure

item is negatively correlated with the output gap, consistently with Lane (2003). Neither

GDP per capita nor ideology seem to have an impact on social expenditure evolution, with

one exception, countries governed by left-hand parties tend to have higher social expenditure

in the shorter period of 1985-2015. This is probably related to the generalization of the

welfare system during the first two decades of the longer sample period, independently of

the political party in power.
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Table 2: Δ Social Expenditure / GDP determinants

1960-2015 1960-1985 1985-2015

Debtt−1 -0.006∗∗∗ -0.007∗∗∗ -0.005∗∗∗ -0.005∗∗∗ -0.006∗∗∗ -0.008 -0.008 -0.010∗∗∗ -0.010∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.006) (0.006) (0.002) (0.002)
GDPpc growtht -0.012 -0.006 0.002 -0.012 -0.006 0.002 0.002 -0.069∗ -0.073∗

(0.012) (0.011) (0.010) (0.011) (0.010) (0.009) (0.009) (0.035) (0.037)
dependency ratio 0.028∗∗∗ 0.026∗∗ 0.015 0.028∗∗∗ 0.027∗∗ 0.018 0.018 0.038∗∗ 0.034∗∗

(0.010) (0.010) (0.011) (0.010) (0.011) (0.024) (0.024) (0.014) (0.014)
Cycle -0.227∗∗∗ -0.233∗∗∗ -0.244∗∗∗ -0.230∗∗∗ -0.236∗∗∗ -0.171∗∗∗ -0.171∗∗∗ -0.208∗∗∗ -0.202∗∗∗

(0.022) (0.024) (0.023) (0.021) (0.023) (0.021) (0.021) (0.032) (0.037)
Ideologyt−1 0.021 0.011 0.022 0.026 0.016 -0.041 -0.041 0.062∗ 0.053

(0.045) (0.045) (0.045) (0.044) (0.044) (0.132) (0.132) (0.033) (0.035)

Rules dummy -0.323∗∗∗ -0.319∗∗∗ 0.105 -0.307∗∗∗

(0.061) (0.063) (0.550) (0.105)
Flexibility dummy -0.214∗∗∗ -0.230∗∗∗ 0.105 -0.200∗∗

(0.080) (0.083) (0.550) (0.089)
Fiscal Cons. Alesina -0.331∗∗∗ -0.308∗∗ -0.339∗∗∗ -0.066 -0.066 -0.295∗ -0.260∗∗∗

(0.078) (0.152) (0.111) (0.283) (0.283) (0.160) (0.091)
Fiscal Cons. Al.× Rules dummy -0.012 -0.336 0.049

(0.170) (0.457) (0.187)
Fiscal Cons. Al.× Flexibility 0.012 -0.336 -0.036

(0.133) (0.457) (0.110)

# Observations 1,127 1,127 1,109 1,109 1,109 439 439 649 649
Countries 22 22 22 22 22 21 21 22 22
R-squared 0.307 0.297 0.307 0.322 0.314 0.146 0.146 0.527 0.518

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Finally, fiscal rules exert a moderating pressure on social spending, including when the

degree of flexibility of the rules is taken into account. Most countries did not have any fiscal

rules prior to 1985 (see Figure A.3). Therefore, it is not surprising that their effectiveness

is only significant in the second sub-period, when they where more generalized and gained

strength. The interaction of fiscal rules and flexible fiscal rules with the fiscal consolidation

episodes does not give any conclusive result, indicating that the effectiveness of fiscal rules

(whether flexible or not) in controlling increases in social expenditure is not particularly

higher in consolidation times.

Investment expenditure determinants

Concerning the analysis of public investment determinants, we find evidence of a crowding-

out of public investment by social spending, a phenomenon which is also stronger in the

second part of the sample (see Tables 3 and 4). This finding lends support to the “social

dominance hypothesis” and is in line with the results obtained using Granger causalities.

An increase of one percentage point in social expenditure leads to a decrease of around 0.1

percentage points in investment expenditure, summing up the effects of the different lags.

With respect to the cyclical determinants of public investment, we do not find a strong

procyclical behaviour of investment expenditure when this variable is expressed as changes

in the ratio to GDP, as measured by the significance of the output gap in the regression

(Tables 3), but it is positive and strongly significant when measuring investment in growth

rates, confirming the findings in Lane (2003).

Along the structural determinants of public investment, we find that countries with

lower GDP per capita growth and lower capital stock tend to increase their investment

more, specially in the first part of the period, indicating a catching-up process of the less

developed countries. Meanwhile, political ideology does not seem to have a significant impact

on investment evolution. However, contrary to the social expenditure case, the stock of debt

has no significant impact on the evolution of investment. In the case of fiscal consolidation

episodes, they hinge particularly heavily on this spending item, specifically between 1985 and

2015. With respect to the variable measuring the profitability of the new investment, the

difference between real interest rates and growth rates, we find a negative but not significant

effect on public investment. As a consequence, an environment with low interest rates might

increase public investment, but in our regression this effect is not distinguishable from zero

(see table A.2).
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Table 3: Δ Investment Expenditure / GDP determinants

1960-2015 1960-1985 1985-2015

Debtt−1 -0.001 -0.001∗ -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.003) (0.003) (0.001) (0.001)

GDPpc growtht -0.007∗ -0.007∗ -0.004 -0.007 -0.007∗ -0.013∗∗ -0.013∗∗ -0.003 -0.011
(0.004) (0.004) (0.004) (0.004) (0.004) (0.006) (0.006) (0.017) (0.016)

Capital Stockt−1 -0.006∗∗∗ -0.006∗∗∗ -0.005∗∗∗ -0.006∗∗∗ -0.006∗∗∗ -0.018∗∗∗ -0.018∗∗∗ -0.006∗∗ -0.007∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.004) (0.004) (0.002) (0.003)
Cycle -0.007 -0.007 -0.010 -0.008 -0.007 -0.012 -0.012 -0.001 0.009

(0.008) (0.008) (0.008) (0.008) (0.008) (0.015) (0.015) (0.017) (0.018)
Ideologyt−1 -0.009 -0.012 -0.010 -0.009 -0.011 -0.055 -0.055 -0.002 -0.006

(0.016) (0.016) (0.016) (0.016) (0.015) (0.046) (0.046) (0.016) (0.016)

Δ Social expendituret−1 -0.014 -0.014 -0.020∗ -0.023∗∗ -0.023∗∗ -0.003 -0.003 -0.031 -0.034
(0.012) (0.011) (0.011) (0.011) (0.011) (0.014) (0.014) (0.021) (0.021)

Δ Social expendituret−2 -0.043∗∗ -0.042∗∗ -0.045∗∗ -0.047∗∗ -0.046∗∗ -0.013 -0.013 -0.056∗∗ -0.058∗∗

(0.018) (0.017) (0.018) (0.018) (0.018) (0.020) (0.020) (0.027) (0.027)
Δ Social expendituret−3 -0.037∗∗ -0.035∗∗ -0.035∗∗∗ -0.036∗∗∗ -0.035∗∗∗ -0.001 -0.001 -0.055∗∗∗ -0.055∗∗∗

(0.014) (0.014) (0.013) (0.013) (0.012) (0.012) (0.012) (0.017) (0.016)

Rules dummy -0.057∗ -0.049 0.026 -0.044
(0.030) (0.030) (0.202) (0.026)

Flexibility dummy -0.072∗ -0.072∗∗ 0.026 -0.072∗

(0.037) (0.034) (0.202) (0.037)
Fiscal Cons. Alesina -0.099∗∗ -0.064 -0.088 0.063 0.063 -0.215∗∗∗ -0.178∗∗∗

(0.042) (0.078) (0.060) (0.159) (0.159) (0.060) (0.030)
Fiscal Cons. Al.× Rules dummy -0.064 -0.169 0.081

(0.083) (0.131) (0.068)
Fiscal Cons. Al.× Flexibility -0.044 -0.169 0.042

(0.076) (0.131) (0.043)

# Observations 1,075 1,075 1,074 1,074 1,074 404 404 586 586
Countries 22 22 22 22 22 21 21 22 22
R-squared 0.0723 0.0738 0.0766 0.0799 0.0816 0.0782 0.0782 0.115 0.117

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Table 4: Investment Expenditure growth determinants

1960-2015 1960-1985 1985-2015

Debtt−1 -0.054∗∗∗ -0.052∗∗∗ -0.049∗∗∗ -0.047∗∗∗ -0.044∗∗∗ -0.074 -0.074 -0.041∗ -0.038∗

(0.015) (0.015) (0.016) (0.016) (0.016) (0.091) (0.091) (0.021) (0.021)
GDPpc growtht -0.024 -0.059 0.016 -0.004 -0.042 -0.289∗ -0.289∗ 1.085∗∗ 0.882∗∗

(0.149) (0.135) (0.157) (0.156) (0.141) (0.154) (0.154) (0.456) (0.394)
Capital Stockt−1 -0.145∗∗∗ -0.157∗∗∗ -0.142∗∗∗ -0.149∗∗∗ -0.163∗∗∗ -0.442∗∗∗ -0.442∗∗∗ -0.199∗∗∗ -0.216∗∗∗

(0.029) (0.032) (0.031) (0.028) (0.032) (0.089) (0.089) (0.044) (0.050)
Cycle 0.666∗∗∗ 0.700∗∗∗ 0.646∗∗∗ 0.668∗∗∗ 0.701∗∗∗ 0.614 0.614 -0.459 -0.216

(0.246) (0.248) (0.241) (0.248) (0.246) (0.468) (0.468) (0.530) (0.497)
Ideologyt−1 0.081 0.030 0.076 0.087 0.043 -0.977 -0.977 0.236 0.168

(0.499) (0.504) (0.494) (0.496) (0.501) (0.910) (0.910) (0.506) (0.524)

Social exp. Growtht−1 0.016 0.011 0.008 0.006 -0.001 0.018 0.018 -0.049 -0.069
(0.043) (0.042) (0.039) (0.039) (0.039) (0.036) (0.036) (0.118) (0.112)

Social exp. Growtht−2 -0.017 -0.022 -0.020 -0.022 -0.028 0.036 0.036 -0.154 -0.167
(0.038) (0.039) (0.039) (0.039) (0.040) (0.032) (0.032) (0.180) (0.183)

Social exp. Growtht−3 -0.051 -0.054 -0.053 -0.053 -0.056 0.026 0.026 -0.612∗∗∗ -0.621∗∗∗

(0.056) (0.057) (0.056) (0.056) (0.056) (0.038) (0.038) (0.126) (0.121)

Rules dummy -0.573 -0.447 -3.477 0.140
(1.010) (0.999) (4.211) (0.691)

Flexibility dummy -1.852 -1.824 -3.477 -1.286
(1.247) (1.177) (4.211) (0.975)

Fiscal Cons. Alesina -2.267∗ -1.753 -1.922 -0.086 -0.086 -4.035∗∗ -3.818∗∗∗

(1.157) (2.130) (1.611) (4.451) (4.451) (1.542) (0.704)
Fiscal Cons. Al.× Rules dummy -0.906 -5.423 0.573

(2.411) (4.375) (1.985)
Fiscal Cons. Al.× Flexibility -1.255 -5.423 0.264

(2.242) (4.375) (1.508)

# Observations 1,068 1,068 1,067 1,067 1,067 397 397 607 607
Countries 22 22 22 22 22 21 21 22 22
R-squared 0.0625 0.0655 0.0682 0.0687 0.0725 0.0604 0.0604 0.158 0.159

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Table 5: Interactions between fiscal rules and social expenditure evolution.

Dependent variable: Δ investment expenditure / GDP

Rules dummy Rules flexibility dummy

Debtt−1 -0.001∗ -0.001∗ -0.001∗ -0.001∗ -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

GDPpc growtht -0.004 -0.002 -0.002 -0.008 -0.007 -0.006
(0.019) (0.019) (0.019) (0.019) (0.018) (0.018)

Capital Stockt−1 -0.006∗∗∗ -0.006∗∗∗ -0.006∗∗∗ -0.006∗∗ -0.006∗∗ -0.006∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Cycle -0.001 -0.004 -0.005 0.003 0.001 0.000
(0.020) (0.021) (0.021) (0.023) (0.022) (0.022)

Ideologyt−1 -0.002 -0.001 -0.002 -0.003 -0.001 -0.004
(0.014) (0.015) (0.014) (0.015) (0.016) (0.015)

Δ Social expendituret−1 0.035 -0.014 -0.012 0.008 -0.017 -0.013
(0.027) (0.020) (0.020) (0.023) (0.019) (0.019)

Δ Social expendituret−2 -0.048∗ -0.027 -0.046∗ -0.047∗ 0.006 -0.047∗

(0.026) (0.047) (0.025) (0.026) (0.035) (0.025)
Δ Social expendituret−3 -0.063∗∗∗ -0.064∗∗∗ -0.043 -0.063∗∗∗ -0.067∗∗∗ -0.043

(0.020) (0.019) (0.051) (0.019) (0.018) (0.032)

Rules dummy -0.016 -0.026 -0.024
(0.026) (0.028) (0.029)

Flexibility dummy -0.037 -0.024 -0.036
(0.035) (0.041) (0.039)

Δ Social expendituret−1 -0.063∗ -0.034
× Rule indicator (0.033) (0.030)
Δ Social expendituret−2 -0.023 -0.079∗

× Rule indicator (0.050) (0.042)
Δ Social expendituret−3 -0.024 -0.030
× Rule indicator (0.051) (0.037)

# Observations 608 608 608 608 608 608
Countries 22 22 22 22 22 22
R-squared 0.101 0.0974 0.0974 0.0993 0.106 0.0991

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.

Fiscal rules also play a role in disciplining government investment dynamics, but to

a lesser extent than in the case of social expenditure. In most of the specifications, the

coefficient is negative, but small and not significant. Curiously, the interaction of fiscal

consolidation episodes and the fiscal rules dummys is very significant in the first sub-period,

but this only reflects two episodes of fiscal consolidation (one for Germany and the other

for Japan), as they are the only ones with fiscal rules in that period. Hence, one cannot

confirm that the flexibility of fiscal rules has had the expected impact on investment, possibly
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signalling the need for an improvement in their design and their effective implementation,

contrary to the findings in Ardanáz et al. (2020). Given that their sample include emerging

economies and the time period is shorter, we cannot discard that this is a product of the

different sample selection. We should take into account, in any case, that the effect of fiscal

rules on investment might be present indirectly through the negative and sizeable impact of

fiscal rules on social expenditure. This results hold under an alternative definition of fiscal

rules based on a numeric index of the strength and flexibility, that is further developed in

Annex 6.

Table 5 show the interactions between fiscal rules and social expenditure in determining

public investment. In principle, fiscal rules might exert more pressure on social expenditure

(Bergman et al., 2013), mitigating the negative effect of social expenditure on investment.

However, we do not find evidence of this mitigation effect. The interaction coefficients are

negative and mostly insignificant, irrespective of the presence of flexibility clauses.

The dynamic effects of fiscal rules

Finally, Figure 5 presents the effects of the presence of fiscal rules during fiscal consolidations

in a dynamic framework, using equation 3. In particular, in the first two panels, we plot

the values of βfr,h for the fiscal consolidation dummies, the fiscal rules dummies and the

interactions. In the panel that appears below, we plot the values of βsoexp,h. We find that

both the presence of rules and flexible rules make the fiscal consolidation less harmful for

public investment (right-hand panels of Figure 5a). This effect is not present in the case of

social expenditure, in which the impulse responses are very similar regardless of the presence

of fiscal rules (whether flexible or not), which complements the results found in Ardanáz

et al. (2020).

With respect to the effect of social expenditure in public investment, we also find that,

following a lagged shock in social expenditure, public investment shows a declining path

(see Figure 5b), thus reinforcing the results about the causal effect of social expenditure on

investment.



BANCO DE ESPAÑA 27 DOCUMENTO DE TRABAJO N.º 2025

Figure 5: Local projections impact (horizon 6 years)

(a) Dependent variable: Public investment (in GDP terms)
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(b) Dependent variable: Public investment (in GDP terms)
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(c) Dependent variable: Social expenditure (in GDP terms)
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6 Conclusions

In this paper we analyze the determinants of social and public investment expenditure dy-

namics in a broad set of advanced economies, and the interrelation between them. The

main objective is to ascertain the reasons for the long-standing decline in public investment

expenditure as a fraction of output and total expenditure. This is a long-standing empirical

issue in economics. The novelty of our paper lies in the integrated approach we take. We test

jointly the two main hypotheses that have been posed in the literature, and show that both

are relevant to understand the phenomenon at hand. The “social dominance hypothesis”

claims that the secular decline in public capital expenditure is a structural feature, due

to upward social expenditure trends (linked to ageing populations and social preferences),

while another branch of the literature indicates that too-rigid fiscal rules’ frameworks cause

fiscal retrenchment episodes to hinge heavily on public capital expenditure, inducing cyclical

elements to create a sort of downward hysteresis in this budgetary item.

Our results show strong support for the “social dominance hypothesis”, in the sense

that social expenditure growth is a strong determinant of future negative growth in public

investment. In the case of fiscal rules, we find that they exert discipline over both spending

items, but more so in the case of social expenditure, therefore relaxing the pressure it makes

on public investment. These results are robust over different specifications and estimation

methods. In particular, the flexibility of the fiscal rules does not seem to have played a

significant role, once other first-order determinants are taken on board.

It is worth mentioning that as regards rules, we have analysed the role of “de iure”

fiscal rules. But in practice fiscal rules have displayed a pro-cyclical bias as regards their

implementation, i.e. they have been applied more strongly in “bad times”, being their

implementation record relatively muted in “good times” (see Figure 5). In practice, as

regards our empirical strategy, this implies that an endogeneity bias might be present in our

estimations. To us, this is a promising avenue for further research.
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Annex I: Additional material and Robustness checks

Table A.1: Database

Data Sources Availability

Social Expenditure
(in % of GDP)

OECD Database,
OECD (1985),
Espuelas (2013),

Carolo and Pereirinha (2010)

1960-2018: AT BE DE ES FI FR GR IE IT
NL PT DK GB SE AU1CA1CH JP1US NZ NO
1980-2018: LU

Public investment
(in % of GDP)

AMECO,
IMF,

IMF (2019)

1960-2018: AT BE DE ES FI FR GR IE IT
NL PT DK2GB SE AU CA2CH JP US NZ2NO
1980-2018: LU

Real GDP growth IMF, OECD
1960s-2018:AT BE DE ES FI FR GR IE IT NL PT
DK GB SE AU CA CH JP US NZ NO
1980-2018:LU

GDP per capita AMECO, IMF

1960-2018:AT BE ES FI FR GR IE IT LU NL
PT DK GB SE AU CA CH JP US NO
1970-2018: DE
1980-2018: NZ

Demographic variables OECD 1960-2018: ALL COUNTRIES

Averaged cabinet
composition ideology
(1= right, 2= center, 3=left)

Armingeon et al. (2019)
1960-2017: AT BE DE FI FR GR IE IT LU
NL DK GB SE AU CA CH JP US NZ NO
year3-2017: PT ES

Fiscal Rules Dummy IMF (2017) 1960-2015:ALL COUNTRIES

Fiscal Rules Flexibility IMF (2017) 1985-2015:ALL COUNTRIES

1 Availability: AU (1960-2016); CA(1960-2017); JP (1960-2015).
2 Availability: DK (1965-2018); AU CA (1960-2017); NZ (1960-2016).
3 Availability: PT (1975); ES (1977).
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Figure A.1: EU: Output gap and compliance with the deficit rules†
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Figure A.2: Social Expenditure and Investment by country (in GDP percentage)
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Figure A.3: Fiscal rules and flexible fiscal rules in place by country

60 70 80 90 00 10
0

1
In % of GDP

Austria

60 70 80 90 00 10
0

1
In % of GDP

Belgium

60 70 80 90 00 10
0

1
In % of GDP

Germany

60 70 80 90 00 10
0

1
In % of GDP

Spain

60 70 80 90 00 10
0

1
In % of GDP

Finland

60 70 80 90 00 10
0

1
In % of GDP

France

60 70 80 90 00 10
0

1
In % of GDP

Greece

60 70 80 90 00 10
0

1
In % of GDP

Ireland

60 70 80 90 00 10
0

1
In % of GDP

Italy

60 70 80 90 00 10
0

1
In % of GDP

Luxembo urg

60 70 80 90 00 10
0

1
In % of GDP

Netherlands
In % of GDP

Netherlands

60 70 80 90 00 10
0

1
In % of GDP

Po rtugal

60 70 80 90 00 10
0

1
In % of GDP

Denmark

60 70 80 90 00 10
0

1
In % of GDP

United Kingdo m

60 70 80 90 00 10
0

1
In % of GDP

Sweden

60 70 80 90 00 10
0

1
In % of GDP

Australia

60 70 80 90 00 10
0

1
In % of GDP

Canada

60 70 80 90 00 10
0

1
In % of GDP

Switzerland

60 70 80 90 00 10
0

1
In % of GDP

Japan

60 70 80 90 00 10
0

1
In % of GDP

United States

60 70 80 90 00 10
0

1
In % of GDP

New Zealand

60 70 80 90 00 10
0

1
In % of GDP

No rway

With Fiscal Rule With Flexible Fiscal Rule



BANCO DE ESPAÑA 37 DOCUMENTO DE TRABAJO N.º 2025

Figure A.4: Fiscal Consolidation according to Alesina: improvement of cyclic-
ally adjusted primary balance/GDP ratio two consecutive years and cumulative
improvement of at least two percentage points of GDP.
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Figure A.5: Public gross fix capital formation / national gross fix capital form-
ation
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Figure A.6: Public and national gross fix capital formation
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Table A.2: Role of profitability in Δ Investment Expenditure / GDP

Dependent variable: Δ public investment / GDP

Debtt−1 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001)

GDPpc growtht -0.010∗∗∗ -0.008∗∗ -0.007∗ -0.010∗∗∗ -0.008∗∗

(0.003) (0.003) (0.004) (0.003) (0.003)
Capital Stockt−1 -0.005∗∗∗ -0.004∗∗∗ -0.004∗∗∗ -0.005∗∗∗ -0.004∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
Profitability -0.020 -0.016 -0.022 -0.022 -0.017

(0.014) (0.013) (0.014) (0.014) (0.013)

Δ Social expendituret−1 -0.015 -0.013 -0.018 -0.022∗ -0.020
(0.014) (0.014) (0.013) (0.013) (0.013)

Δ Social expendituret−2 -0.051∗∗∗ -0.050∗∗∗ -0.052∗∗∗ -0.054∗∗∗ -0.053∗∗∗

(0.016) (0.017) (0.017) (0.017) (0.017)
Δ Social expendituret−3 -0.032∗∗ -0.031∗∗ -0.030∗∗ -0.032∗∗ -0.030∗∗

(0.013) (0.013) (0.012) (0.012) (0.012)

Cycle -0.023 -0.020 -0.028 -0.024 -0.020
(0.017) (0.017) (0.017) (0.017) (0.017)

Ideologyt−1 -0.022 -0.024 -0.023 -0.022 -0.023
(0.017) (0.017) (0.017) (0.017) (0.017)

Rules dummy -0.080∗∗∗ -0.074∗∗

(0.026) (0.029)
Flexibility dummy -0.051 -0.049

(0.031) (0.030)
Fiscal Cons. Alesina -0.085∗∗ -0.062 -0.070

(0.036) (0.069) (0.051)
Fiscal Cons. Al.× Rules dummy -0.041

(0.074)
Fiscal Cons. Al.× Flexibility -0.045

(0.062)

# Observations 1,018 1,018 1,017 1,017 1,017
Countries 22 22 22 22 22

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.



BANCO DE ESPAÑA 41 DOCUMENTO DE TRABAJO N.º 2025

Table A.3: Robustness: biased-corrected Least Squared Dummy Variable

Dependent variable: Δ public investment / GDP

Δ Investment/GDPt−1 -0.045 -0.047 -0.051∗ -0.054∗ -0.058∗

(0.031) (0.031) (0.031) (0.031) (0.031)
Debtt−1 -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗ -0.001∗

(0.001) (0.001) (0.001) (0.001) (0.001)
GDPpc growtht -0.009∗∗∗ -0.009∗∗∗ -0.006∗ -0.008∗∗∗ -0.008∗∗∗

(0.004) (0.004) (0.003) (0.004) (0.004)
Capital Stockt−1 -0.006∗∗∗ -0.006∗∗∗ -0.006∗∗∗ -0.007∗∗∗ -0.007∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001)
Cycle -0.011 -0.011 -0.013∗∗ -0.011 -0.011

(0.007) (0.007) (0.007) (0.007) (0.007)
Ideologyt−1 -0.004 -0.006 -0.003 -0.001 -0.003

(0.019) (0.019) (0.019) (0.019) (0.019)

Δ Social expendituret−1 -0.009 -0.008 -0.015 -0.018 -0.017
(0.013) (0.013) (0.013) (0.014) (0.013)

Δ Social expendituret−2 -0.041∗∗∗ -0.041∗∗∗ -0.044∗∗∗ -0.046∗∗∗ -0.045∗∗∗

(0.013) (0.013) (0.013) (0.013) (0.013)
Δ Social expendituret−3 -0.036∗∗∗ -0.035∗∗∗ -0.036∗∗∗ -0.036∗∗∗ -0.035∗∗∗

(0.013) (0.013) (0.013) (0.013) (0.013)

Rules dummy -0.060∗ -0.052 -0.074∗∗∗

(0.034) (0.036) (0.036)
Flexibility dummy -0.074∗∗∗ -0.093∗∗∗

(0.034) (0.045)
Fiscal Cons. Alesina -0.105∗∗∗ -0.071

(0.036) (0.053)
Fiscal Cons. Al.× Rules dummy -0.065

(0.069)
Fiscal Cons. Al.× Flexibility -0.051

(0.071)

# Observations 1,077 1,077 1,075 1,075 1,075
Countries 22 22 22 22 22

Estimation strategy following Bruno (2005a,b).
∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Annex II: fiscal rules index

In this section, we explain the construction of a fiscal rules strength index, in the spirit of

the European Commission index (European Commission, 2019). Strength is defined by four

criteria: sectoral coverage (general, central or regional government), existence of enforcement

mechanisms, legal basis and the existence of supporting procedures. All the variables are

originated with the IMF Fiscal Rules Dataset (IMF, 2017; Schaechter et al., 2012). The

scores of these four criteria are first standardised to range between 0 and 1. National and

supranational rules are weighted equally and only the strongest one is taken into account.

Moreover, if a country has different types of rules (revenue or expenditure rules, debt rules,

or budget balance rules) they are added to the overall index to reflect a more complete fiscal

rules framework. As a result, the composite Fiscal Rules Strength index varies between 0 and

4 (e.g. the maximum value could be reached by a country with these 4 types of rules, each

of them scoring 1 in the 4 criteria considered). Finally, we have calculated also a composite

index of flexibility of these rules taking into account if each rule has a flexible feature in its

fiscal rule, such as a cyclically-adjusted target, a clause protecting investment expenditure

(or “golden rule”) or a well-defined escape clause.

As an example, the supranational legislation from the Maastricht Treaty (the basic fiscal

rule for countries in the EU without national rules), scores 1.275 in the Strength index. It

included a budget balance rule with general coverage (1 point), enforcement mechanisms (1

point), a statutory legal basis (0.8 points) and no supporting procedures (0 points), and a

debt rule with the same characteristics, but lower score in the enforcement mechanisms (0.5

points), as it did not have a formal enforcement procedure. As a result, the scores sum up

to 5.3. This is divided by 4, resulting in a score of 1.275.

Figure A.7 shows the scores for Italy and Germany. In Italy, the score is basically the

supranational one until the “Fiscal Compact” reform in 2014. In Germany, we take the

maximum between the national and supranational scores. The figure shows that, while in

the case of the supranational EU legislation the path is always increasing, as in the case of

Italy, the national legislation in Germany registers a drop in the flexibility index in 2009,

when the Budget Balance Rule was amended to equal the treatment of investment, removing

the so-called “golden-rule”.
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Figure A.7: Fiscal Rules: Strength and Flexibility index
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Table A.4: Alternative measures for the rule based on index

Dependent variable: Δ investment expenditure / GDP

Debtt−1 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001)

GDPpc growtht -0.009 -0.015 -0.000 -0.010 -0.016
(0.020) (0.018) (0.016) (0.018) (0.016)

Capital Stockt−1 -0.007∗∗ -0.007∗∗ -0.006∗∗ -0.007∗∗ -0.007∗∗

(0.003) (0.003) (0.002) (0.003) (0.003)
Cycle 0.004 0.012 -0.005 0.005 0.012

(0.020) (0.021) (0.016) (0.018) (0.020)
Ideologyt−1 -0.002 -0.003 -0.002 -0.002 -0.002

(0.016) (0.017) (0.016) (0.016) (0.016)

Δ Social expendituret−1 -0.017 -0.017 -0.030 -0.029 -0.026
(0.023) (0.022) (0.021) (0.022) (0.022)

Δ Social expendituret−2 -0.048∗ -0.047∗ -0.056∗ -0.054∗ -0.051∗

(0.027) (0.025) (0.027) (0.028) (0.027)
Δ Social expendituret−3 -0.057∗∗∗ -0.056∗∗∗ -0.054∗∗∗ -0.053∗∗∗ -0.052∗∗∗

(0.018) (0.019) (0.017) (0.016) (0.017)

Fiscal Strength -0.044∗ -0.035
(0.024) (0.023)

Fiscal Flexibility index -0.039∗ -0.029
(0.021) (0.020)

Fiscal Cons. Alesina -0.149∗∗∗

(0.029)
Fiscal Cons. Al.× Rules strength -0.069∗∗∗

(0.017)
Fiscal Cons. Al.× Rules flexibility -0.079∗∗∗

(0.017)

# Observations 587 587 586 586 586
Countries 22 22 22 22 22
R-squared 0.0941 0.0953 0.113 0.107 0.107

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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Table A.5: Interactions between fiscal rules and social expenditure evolution.

Dependent variable: Δ investment expenditure / GDP

Rules strength index Rules flexibility index

Debtt−1 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)

GDPpc growtht -0.008 -0.008 -0.008 -0.014 -0.013 -0.012
(0.018) (0.019) (0.019) (0.018) (0.018) (0.018)

Capital Stockt−1 -0.007∗∗∗ -0.007∗∗∗ -0.007∗∗∗ -0.007∗∗∗ -0.007∗∗∗ -0.007∗∗∗

(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
cycle 0.003 0.002 0.002 0.010 0.008 0.007

(0.020) (0.021) (0.021) (0.022) (0.023) (0.022)
Ideologyt−1 -0.003 -0.003 -0.002 -0.003 -0.002 -0.004

(0.015) (0.015) (0.015) (0.015) (0.015) (0.015)

Δ Social expendituret−1 0.007 -0.015 -0.015 0.006 -0.018 -0.014
(0.022) (0.021) (0.020) (0.023) (0.020) (0.020)

Δ Social expendituret−2 -0.048∗ -0.047 -0.045 -0.047∗ -0.007 -0.047∗

(0.026) (0.038) (0.027) (0.026) (0.028) (0.024)
Δ Social expendituret−3 -0.062∗∗∗ -0.062∗∗∗ -0.075∗∗ -0.061∗∗∗ -0.065∗∗∗ -0.043

(0.018) (0.018) (0.031) (0.018) (0.019) (0.030)

Rules -0.041∗ -0.043∗ -0.046∗∗

strength index (0.023) (0.022) (0.022)
Rules -0.033∗ -0.028 -0.032∗

flexibility index (0.018) (0.018) (0.018)

Δ Social expendituret−1 -0.018∗ -0.017
× Rule indicator (0.010) (0.013)
Δ Social expendituret−2 0.001 -0.032∗

× Rule indicator (0.018) (0.017)
Δ Social expendituret−3 0.009 -0.015
× Rule indicator (0.014) (0.016)

# Observations 608 608 608 608 608 608
Countries 22 22 22 22 22 22
R-squared 0.101 0.0998 0.100 0.102 0.106 0.102

∗∗∗, ∗∗, ∗: significance at the 1 percent, 5 percent and 10 percent levels.
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