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Abstract
In this paper, we describe the evolution of welfare state spending in Portugal in the 
period 1980–2018 and consider its implications for economic growth. Overall, wel-
fare spending in Portugal increased over this period as a percentage of GDP, but 
stagnated or even declined in recent years. Our empirical analysis attempts to quan-
tify the contribution of welfare spending to economic growth in that period. We pro-
vide a comprehensive robustness check by means of specification-curve analysis. 
We conclude that the sign of the effect varies with the specification choices, but 
neither positive nor negative estimates are robust.

Keywords  Welfare state · Social spending · Economic growth · Portugal · VAR 
model · Specification-curve analysis

JEL Classiication  C22 · I38 · O11 · O52

Introduction

The welfare state is a rather recent institution in Portugal. The current welfare sys-
tem is a result of the 1974 political revolution and the first steps taken by the demo-
cratic regime, which were marked by the creation of the National Health System 
(NHS), the expansion of the public education system and the introduction of a pub-
lic social security system for all citizens (Carolo and Pereirinha 2010). However, the 
2007–2008 financial crisis and the ensuing sovereign debt crisis reduced the fiscal 
capacity to provide a modern and effective welfare state (Gonzalez and Figueiredo 
2015), raising fears that this retrenchment may hamper growth.
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The main goals of the welfare state are to increase income equality and equality 
of opportunities (Nolan et al. 2012; Stiglitz 2018; Van Lancker and Van den Heede 
2019). Income equality and equality of opportunities are sometimes cited as deter-
minants of economic growth (Aghion et al. 1999; Dominicis et al. 2008; Cingano 
2014). Thus, the welfare state may have the ability to influence economic growth 
(Atkinson 1996a) and, in turn, economic growth may help the welfare state pursue 
its objectives (Tridico and Paternesi Meloni 2018). The literature on the relationship 
between the welfare state and growth is however somewhat divided. Theoretical pre-
dictions point to two opposite sign effects of the welfare state on economic growth 
(Atkinson 1995; Lindert 2004; Piachaud 2013; Andersen 2015). A positive effect 
emerges when the welfare state creates the conditions for economic agents to make 
decisions that promote growth, such as investing in human capital or taking more 
risks associated with innovation. On the other hand, a negative effect arises due to 
the need to finance the welfare state through taxation, since this introduces distor-
tions in economic decisions that are detrimental to growth, such as working less and 
with less effort and reducing savings and thus investment.

This paper investigates whether the welfare state impacts growth using 1980–2018 
data for Portugal. The empirical approach makes use of a vector autoregression (VAR) 
model inspired by a Cobb–Douglas aggregate production function that includes physi-
cal and human capital stocks, total factor productivity and a measure of welfare state 
effort (social spending). Thus, we allow the influence of welfare spending on eco-
nomic growth to occur through both factor accumulation and productivity. In addition, 
we allow for the possibility that the effects may differ across different components 
of social spending. This disaggregated analysis might have important implications 
for the design of more effective economic and social policies that result in a more 
inclusive society. Since the researcher has a number of degrees of freedom when set-
ting up the empirical analysis (in this case based on a VAR model) and there seems 
to be a tendency to report only the desired (statistically significant) outcome, in this 
study we use specification-curve analysis to assess the robustness of the results. This 
technique involves running all the reasonable/relevant regressions and evaluating the 
results against a benchmark obtained by simulating the data under the null hypothesis 
of no effect (Simonsohn et al. 2015). We apply this analysis twice: one from the point 
of view of a researcher who finds a positive effect of welfare spending on economic 
growth, and the other from the point of view of an estimated negative effect. By con-
sidering not only total public social spending but also different types of social spend-
ing, we allow for the possibility that someone searching for an impact of the welfare 
state on growth might find one by changing the measure of social spending.

Our work differs and builds upon previous research in several ways. First, our focus 
is not exclusively on total public social spending, nor on particular components of 
social spending taken in isolation, as in Herce et al. (2001), Arjona et al. (2002), Bal-
dacci et al. (2008), Afonso and Furceri (2010), Afonso and Alegre (2011), Im et al. 
(2011), Ormaechea and Morozumi (2013), Afonso and Jalles (2014) and many other 
examples can be found in the reviews of the literature by Awaworyi Churchill et  al. 
(2017), Awaworyi Churchill and Yew (2017) and Awaworyi Churchill et  al. (2015). 
We want to deliver a more comprehensive picture of the possible relationship between 
the welfare state and economic growth by taking into account all the nine social policy 
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areas identified in the OECD Social Expenditures database—old age, survivors, inca-
pacity-related benefits, health, family, active labour market policies, unemployment, 
housing and other social policy areas (OECD 2019)—and integrating all of them in a 
procedure designed to investigate the robustness of the empirical results.

In fact, the main contribution of this paper is to propose an application of the 
novel technique of specification-curve analysis to the analysis of the impact of wel-
fare spending on economic growth. To the best of our knowledge, this is the first 
application of this technique in economics. This technique provides a framework for 
dealing with possible data mining and specification searches that hamper the robust-
ness and credibility of the reported findings. We borrow it from empirical studies 
in the field of psychology—e.g. Rohrer et  al. (2017), Rohrer (2018), Bryan et  al. 
(2019), Orben and Przybylski (2019), Voracek et al. (2019) and Frey et al. (2020).

We centre our analysis on a single country (Portugal), which in recent decades 
has been through important challenges, as described in section “The Portuguese 
Context: Some Facts and Figures”. Therefore, we do not expect our conclusions to 
generalize easily to other countries. One of the causes for the varied results iden-
tified in the meta-regression analyses on the relationship between specific com-
ponents of social expenditure and economic growth by Awaworyi Churchill et  al. 
(2017), Awaworyi Churchill and Yew (2017) and Awaworyi Churchill et al. (2015) 
is precisely the different country samples under analysis. This is also in line with the 
recommendations of the literature on welfare state regimes and social and economic 
outcomes that contends that the relationship might be contingent upon differences in 
arrangements regarding welfare institutions. Several types of welfare states coexist, 
differing in their historical evolution, organization and reach, among other features 
(Esping-Andersen 1990; Hay and Wincott 2012) and previous studies have shown 
that these different models should be accounted for when investigating the relation-
ship betwixt social spending and social and economic outcomes (e.g. Kammer et al. 
2012; Bergqvist et  al. 2013; Chauvel and Eyal Bar-Haim 2016; Toikko and Ran-
tanen. 2017; Tridico and Paternesi Meloni 2018).

The paper is structured as follows. Section “The Portuguese Context: Some Facts 
and Figures” introduces the Portuguese case. Section “Controversies on the Relation-
ship Between the Welfare State and Economic Growth: Theoretical Arguments and 
Recent Findings” briefly reviews the theoretical arguments and empirical literature 
that debate whether the welfare state is relevant for economic growth. The data and 
the empirical methods employed in this study are described in section “Empirical 
Modelling and Estimation Strategy”. Section “Results” presents and discusses the 
findings of the empirical analyses. Section “Conclusion” offers concluding remarks.

The Portuguese Context: Some Facts and Figures

The period under analysis in this study, 1980–2018, coincides with the early years 
and deepening of the Portuguese European integration process. Just before, Portugal 
had gone through a political revolution (in 1974) and was taking the first steps as a 
democracy after 48 years of dictatorship. By joining the European Economic Com-
munity in 1986 (Portugal applied to become a member in as early as 1977), Portugal 
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became officially committed to the European integration process, important in sup-
porting the transition to a developed democracy and achieving higher standards of 
living. European integration resulted also in the adoption of policy measures aimed at 
promoting convergence to the European Social Model (Carolo and Pereirinha 2010).

We begin by examining some quantitative information about the two main 
dimensions under analysis, welfare state effort and output. The quantitative assess-
ment of welfare state expansion relies on social expenditures data. We use data from 
the OECD Social Expenditures database (SOCX) concerning public spending as a 
percentage of GDP, total and by social policy areas—old age, survivors, incapacity-
related benefits, health, family, active labour market policies, unemployment, hous-
ing and other social policy areas. Spending on education as a percentage of GDP 
(SE.XPD.TOTL.GD.ZS) is from the World Development Indicators of the World 
Bank (WDI). Annual output data were obtained from the European Commission 
Annual Macroeconomic database (AMECO) and refers to Gross Domestic Product 
at 2010 reference levels per head of population (RVGPD) in 1000 euros.

Figure 1 contains data for public social expenditure as a percentage of GDP, total 
and by spending categories, from the SOCX database and the WDI for Portugal over 
the period 1980–2018, whenever data are available. For the whole period, old age 
pensions, health and education expenditures are the most important components of 
social expenditure in terms of GDP (12.6%, 5.9% and 4.9%, respectively, in 2015), 
while housing, other social policy areas and active labour market policies are the least 
important ones (0.003%, 0.17% and 0.55%, respectively, in 2015). As far as total pub-
lic social expenditure as a percentage of GDP is concerned, from 1980 until 1986 
spending ratios are relatively stable starting at 9.5% in 1980 and standing at 10.4% 
in 1986. According to Carolo and Pereirinha (2010), this sub-period belongs to what 
they identify as the second phase in the process leading up to the current welfare state 
system in Portugal. This second phase goes from 1974 until the mid-80s, a period 
when Portugal introduced a social security system for all citizens, including those that 
had not paid any contributions. From 1986 onwards (the third phase of the Portuguese 
welfare system according to Carolo and Pereirinha 2010, whose data ends in 2003), 
until around the year 2009, spending ratios record a clear and steady increase with 
total spending reaching 24.5% of GDP in 2009. The period of the Great Recession 
(2007–2008), sovereign debt crisis (2011) and bailout of the Portuguese economy 
(2011–2014) coincides with stagnation and even decline in total spending as a per-
centage of GDP, as well as for most spending categories with the exception of old 
age pensions and unemployment benefits.1 The recovery of the Portuguese economy, 

Fig. 1   Public social expenditure as a percentage of GDP, total and by category, Portugal 1980–2018. 
Notes: Total public social expenditure does not include education. Social expenditure on housing is 
not included due to the low ratios recorded, ranging from a minimum of 0% to a maximum of 0.006%. 
“ALMP”: Active Labour Market Policies. Source: OECD Social Expenditures database

▸

1  Voyvoda and Yeldan (2005) use an overlapping-generations model to analyse an earlier IMF-led inter-
vention of a similar nature in Turkey. They argue that this intervention distorted welfare policies with 
harmful consequences for human capital accumulation.
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from 2014 onwards, has not been accompanied by an inversion of the previous nega-
tive trend in social expenditure as a percentage of GDP. In 2018, total spending stood 
at 22.6% of GDP, only slightly higher than in 2008 when it reached 22.2%.

The 1980s were also a period of great expectations at the economic level. Acces-
sion to the EU was accompanied by a growth acceleration of the Portuguese econ-
omy relative to the previous decade, 1974–1985. During this earlier period, of 
political turmoil and concomitant economic hardships, the Portuguese economy 
became almost stagnant and balance of payments crises required two IMF interven-
tions, in 1978–1979 and again in 1983–1985. The first years of European integra-
tion were quite favourable for Portugal in terms of output growth and thus created 
the conditions for political support to joining the Economic and Monetary Union. 
This became effective as of 1 January 1999, after a decade of preparations. Portu-
gal experienced rapid economic growth in the years that preceded the launch of the 
euro (between 1995 and 1999–2000). Since then, however, the Portuguese economy 
experienced a very sluggish rate of economic growth, a scenario aggravated by the 
2007–2008 financial crisis but foremost by the subsequent sovereign debt crisis. 
This crisis resulted in the third IMF bailout (this time joined by the ECB and the 
European Commission) that lasted from May 2011 until June 2014, albeit by mid-
2013 the Portuguese economy initiated a gradual recovery. This recent evolution of 
the Portuguese economy has been strongly affected by the austerity policies recom-
mended by the Troika (IMF, ECB and European Commission) due to the need to 
reduce the deficit and public debt. This in turn has brought the welfare state to the 
forefront of the debate on Government retrenchment. At a time of unprecedented 
unemployment rates, access to unemployment insurance was restricted, resulting in 
a strong reduction in the number of the unemployed that could claim unemploy-
ment benefits. At that same time there were important restrictions in the access to a 
modern and effective national health system, increases in the number of students per 
teacher, changes in the criteria to claim family allowances, among others (Gonzalez 
and Figueiredo 2015).2

Figure 2 presents data on real GDP per capita, levels and growth rates, for Por-
tugal over the period 1980–2018. Over this period, real GDP per capita recorded an 
average annual growth rate of 1.9%, but with quite different performances through-
out the period. Immediately before accession to the EU (1980–1985), income levels 
remained basically the same with real GDP per capita growing on average 0.6% a 
year. In the 5 years that followed (1985–1990) this growth rate increased by a factor 
of ten, slowed down to 1.8% in the 1990–1995 period and again picked up to 3.5% a 
year over the next 5 years, 1995–2000. Over the course of the new millennium, stag-
nation was the dominant feature in terms of real GDP per capita, with the growth 
rate ranging from − 0.5% to + 0.5% during the three 5 years sub-periods from 2000 
until 2015. In the last three years of the analysis, 2015–2018, however, real GDP 

2  Nevertheless, note that Caminada et al. (2019) argue that, in the period after the Great Recession, fis-
cal policies associated with welfare provision were still effective in reducing income inequality, namely 
through pensions. For a more general view of inequality and financial globalization, see Furceri et  al. 
(2020).
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per capita grew at an annual average growth rate of 2.5% and in 2017 real GDP per 
capita surpassed the pre-crisis level.

In late 2015, a new government resulting from an understanding between left-
wing parties replaced the government that had been responsible for the implemen-
tation of the economic and financial assistance programme. The new government 
introduced some changes in spending and in the structure of the Portuguese welfare 
system, but a fundamental question arises. Will the rescaling and reorganization of 
the Portuguese welfare system aggravate further the already dismal long-run growth 
prospects in a country that ranks as one of the most unequal in Europe and presents 
still relatively low educational attainment levels?

From the perspective of social cohesion, Table 1 presents data on selected social 
indicators for Portugal for some of the years covered in this study (1980, 1990, 
2000, 2010 and 2018) in order to provide an idea of the dynamics of this dimen-
sion in Portugal. We also undertake a comparative analysis of the performance of 
Portugal. Our reference is the aggregate which comprises the 28 member coun-
tries of the European Union (EU), known as the EU-28. The main message from 
these data is that progress has been modest when one considers the expected out-
comes from the expansion of the welfare state in Portugal in terms of income dis-
tribution and the poverty rate: the Gini index of income distribution remained basi-
cally unchanged (1980—33.5; 2018—33.7), the at-risk-of-poverty rate recorded a 
slight reduction (2000—21%; 2018—17.3%) and the top 10% income share rose 
from 30.05% in 1980 to 37.1% in 2018. In summary, poverty and inequality remain 
high and these standard indicators of income inequality and poverty are consist-
ently higher in Portugal than in the EU-28. On the other hand, until 2010 improve-
ments in the health status of the population have been quite substantial, due to the 
national health system created in 1979, which is presently considered at risk on 

Fig. 2   Real GDP per capita, levels and growth rates, Portugal 1980–2018. Source: AMECO database, 
May 2019 release
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account of under-investment (Gonzalez and Figueiredo 2015). From 1980 until 
2010, life expectancy at birth increased from 71.5 to 81.5 years and infant mortality 
decreased from 24.3 deaths per 1000 live births to 2.5, although in 2018 it stood at 
3.3. Additionally, from the 2000s onwards Portugal fares better than the EU-28 in 
both health status indicators. Education is another major area of state intervention 
in Portugal, but one where the accomplishments are less striking. The increase in 
public education expenditure has contributed to higher educational attainment lev-
els of the Portuguese population, with average years of schooling increasing from 
4.65 years in 1980 to 7.52 years in 2010. Nevertheless, in 2018, only around 50% of 
the population aged 15–64 years had completed upper secondary, post-secondary 
and tertiary education. Despite the improvements, when compared to the EU-28 
Portugal still presents relatively low educational attainment levels. For example, 
in 2018, the percentage of the population aged 15–64  years with upper second-
ary and post-secondary non-tertiary education and tertiary education amounted to 
75% in the EU-28 and only 50% in Portugal. Another area of concern is that of 
long-term unemployment and youth unemployment. Although unemployment for 
most of the period has been quite low, it started to climb in the mid-2000s and this 
rise was accompanied by an increase in both the long-term and the youth unem-
ployment rates. In 2018, long-term unemployment represented almost 43.7% of the 
unemployed and the youth unemployment rate was 7%. Relative to the EU-28, the 
numbers are not strikingly different, although Portugal consistently records slightly 
higher values.

Controversies on the Relationship Between the Welfare State 
and Economic Growth: Theoretical Arguments and Recent Findings

Economic growth, the steady increase in output in the long run, is the immedi-
ate result of either higher accumulation of factors of production or improvements 
in efficiency/productivity of those factors, or, more realistically, both. These direct 
sources of growth are in turn determined by more fundamental sources, i.e. those 
features that have an important influence on a country’s ability to accumulate inputs 
and become more productive and efficient, such as the institutional arrangements 
that frame economic activity (Hall and Jones 1999; Rodrik 2003). Unlike the proxi-
mate determinants of growth, there is no consensus as to the fundamental sources 
of growth, an issue also known as open-endedness of growth theory, implying that 
different growth factors highlighted by different theories are compatible with one 
another (Brock and Durlauf 2001). The welfare state comes under the classification 
of fundamental sources, in particular institutions. However, both at the theoretical 
and at the empirical level, the studies that investigate the impact of the welfare state 
on economic growth have reached no definite conclusions on the sign, transmission 
mechanisms and direction of causality of the relationship.

The literature suggests that the welfare state affects aggregate output behaviour, 
but there is no consensus as to the sign of this effect (Atkinson 1995; Lindert 2004; 
Piachaud 2013; Andersen 2015). Critics of welfare intervention by the state pose that 
the financing side of welfare provision introduces distortions in economic decisions 
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that are detrimental to growth. The traditional view is that the taxes needed to 
finance social expenditure sap economic efficiency and thus growth (Johansson et al. 
2008; Acosta-Ormaechea and Yoo 2012; Johansson 2016; Prichard 2016; McNabb 
2018). Taxes affect the behaviour of individuals because, for instance, the work–lei-
sure and the consumption-savings decisions become different relative to a situation 
with no taxes. Higher income taxes encourage people to work less and spend more 
time in leisure (although this depends on the relative importance of substitution vs. 
income effects); thus, the total amount of output decreases. Through its impact on 
the fraction of income being saved, taxation influences capital accumulation and in 
this way growth. Higher income taxes lower the net returns from savings and, if sav-
ings rates are higher for richer individuals, a more progressive tax system has even 
more adverse effects on savings. Investment becomes lower than in the absence of 
taxes and, since there is less capital accumulation, a negative impact on economic 
growth emerges. Income taxes also lower the gains from education and result in less 
human capital accumulation, again hampering growth. Social contributions increase 
labour costs and in a context of economic globalization reduce competitiveness and 
growth (Pfaller 1987). But different financing mechanisms for supporting social pro-
tection systems might have different outcomes in terms of economic growth since 
some modes of financing are less distortionary than others. For instance, Arnold 
et al. (2011) conclude that corporate income taxes have the strongest negative effects 
on growth, followed by personal income taxes, while consumption taxes have less 
adverse effects, and finally property taxes appear to produce the least important 
effect.

The various ways the financial resources that support the welfare state are spent 
result in different channels of influence relative to economic growth (Acosta Ormae-
chea and Morozumi 2013; Fournier and Johansson 2016; Johansson 2016; Chu et al. 
2018). A number of social policies have the potential to produce a positive growth 
effect. Education and health expenditure promote the accumulation of human capi-
tal, overcoming market failures that do not allow talented individuals to have access 
to education/healthcare, and thus enabling countries to fulfil their human capi-
tal potential and grow faster (Benos and Zotou 2014; Bloom et  al. 2018). Family 
support schemes, such as childcare or long-term care programmes, prevent people 
from quitting their jobs (or encourage them to work) because they have to raise their 
children or take care of dependent family members, thus improving productivity 
and stimulating growth (Kim and Antonopoulos 2011; Zhang et al. 2017). Pension 
funds that manage pension contributions used to pay for pensions through the pub-
lic pension system should invest the pool of funds in the interim period so that the 
earnings on the investments generate more income to pay for workers’ retirement. 
Those investments will increase capital accumulation and promote faster growth 
(similar to the positive growth impact of private pension funds found by Bijlsma 
et al. 2018). Unemployment compensation can help unemployed people find a bet-
ter job by enabling jobseekers to wait for a job that matches their skills, and may 
even constitute an incentive to invest in their human capital (Brown and Kaufold 
1988). Overall, social transfers reduce income inequality, which according to some 
authors has a positive influence on growth (Galor and Moav 2004; Cingano 2014; 
Berg et al. 2018). The foregoing arguments support the view that the welfare state 
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leads to improved macroeconomic performance in the long run in the form of faster 
growth (Andersen 2015). In summary, the sign of the impact of the welfare state on 
economic growth depends on how the financial resources that support the welfare 
state are spent (Arjona et al. 2002).

It is thus not surprising that empirical studies on the relationship between wel-
fare state effort and economic growth are somewhat divided. This lack of consensus 
from the existing empirical studies is made clear by recent meta-regression analy-
ses by Awaworyi Churchill and co-authors, in particular Awaworyi Churchill et al. 
(2017), Awaworyi Churchill and Yew (2017) and Awaworyi Churchill et al. (2015). 
These meta-regression analyses aim at synthesizing the evidence and accounting 
for the sources of heterogeneity among reported findings on the link between main 
components of social expenditure and economic growth. The main takeaway is that 
a deeper understanding of the welfare state-economic growth nexus demands disag-
gregating the former according to its different categories.

Awaworyi Churchill and Yew (2017) focus on 149 estimated coefficients for the 
relationship between government transfers (GTRAN) and growth, retrieved from 
23 different studies. These government transfers refer to different types of social 
expenditure, in particular social security, pensions and unemployment benefits, not 
including education nor health. A first inspection of the retrieved coefficients leads 
the authors to conclude that the results vary quite a lot in terms of statistical signifi-
cance and the quantitative importance of the effect. Many studies did not reject the 
null hypothesis of no impact and from the ones that did reject it there is no clear 
indication as to the sign of that impact. From the meta-regression analysis carried 
out the most important results for the purpose of our study are that for developed 
countries (the country group to which Portugal belongs to) the sign of the relation-
ship is negative, although differences persist across social spending components. 
Unemployment benefits have a negative growth impact, but for social security trans-
fers the effect is positive. Also, results with time series data lead to more intense 
negative effects and the opposite applies to the use of more recent data. Awawo-
ryi Churchill et al. (2017) use 237 estimated coefficients from 29 selected empirical 
studies on the relationship between education expenditure and economic growth and 
conclude that for developed countries the relationship is positive and statistically 
significant. However, studies that use data from 1990 and beyond tend to report less 
positive effects of education expenditure on growth. Finally, Awaworyi Churchill 
et al. (2015) synthetize the evidence regarding the impact of health expenditures on 
economic growth based on the results from 12 studies with a total of 69 estimates, 
of which 37.58% are statistically insignificant, 56.52% are negative, and only four 
estimates (5.80%) are positive. The meta-analysis indicates that there is a genuine 
negative effect of health expenditures on growth that is more adverse when the data-
sets used are older (end before the 2000s) and the samples consist of OECD coun-
tries only.

The opposing theoretical arguments on the impact of the welfare state on eco-
nomic growth and the varied evidence thus claim for more empirical research on 
the subject, in particular country-specific analysis since it does not seem possible to 
derive one-size-fits-all policy implications given the variety of welfare state mod-
els adopted by different countries. As the results from meta-analysis studies show, 
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it is important to control for the robustness of the results found. Since one possi-
ble source of the heterogeneity of the results found in previous studies concerns 
the options made by researchers in terms of processing the data, when different 
approaches to running the analysis can be justified, namely in what concerns the 
type of social spending used as a proxy for welfare state effort, we apply the specifi-
cation-curve analysis proposed by Simonsohn et al. (2015) to mitigate this problem.

Empirical Modelling and Estimation Strategy

To determine the sign of the relationship between the welfare state and economic 
growth, it is common to use a reduced form equation that relates output growth 
to initial income per capita, a variable capturing the welfare state, and a vector of 
control variables. A common problem faced by empirical growth studies is that of 
model uncertainty due to the large number of features with the potential to influ-
ence economic growth; different empirical models lead to different conclusions 
concerning the same growth determinants (Rockey and Temple 2016). In order to 
overcome to some extent this problem, we investigate the impact of the welfare state 
on growth through the more consensual proximate determinants, factor accumula-
tion and productivity. Therefore, the sign and magnitude of the welfare state growth 
impact is estimated through the use of a VAR model defined according to a standard 
Cobb–Douglas aggregate production function with human capital, such as the func-
tion presented in Hall and Jones (1999).

Hall and Jones (1999) assume that output, Y, is produced according to the follow-
ing production function:

where K is the stock of physical capital, H is the amount of human capital-aug-
mented labour used in production, A is total factor productivity, and α is the capital 
share.

Output per worker, y, can thus be written as:

where k is the stock of physical capital per worker and h is the amount of human 
capital per worker. Thus, Eq. (2) can be rewritten as:

Taking logs and first differences of both sides yields:

where the g’s are the log growth rates of the variables in superscript. From this point 
of view, what matters for GDP growth is the growth of productivity and of factor 
inputs (proximate sources of growth). Hall and Jones (1999) analyse the impact of 

(1)Yt = K�

t

(

AtHt

)1−�

(2)yt = k�
t

(

Atht
)1−�

(3)yt =
(

Kt∕Yt
)�∕(1−�)

Atht.

(4)g
y

t =
[

�∕(1 − �)
]

g
K∕Y
t + gA

t
+ gh

t



506	 P. Bação, M. Simões 

social infrastructure on each of the terms (after taking logarithms) in Eq. (3). In that 
way they attempt to identify the channels through which social infrastructure may 
exert an impact on output per worker. Their approach is based on static cross-coun-
try regressions. Our approach is also based on the analysis of the relation between 
the welfare state and the proximate sources of growth. However, we resort to a VAR 
model where we include the growth rates of total factor productivity, the capital-out-
put ratio and human capital—i.e. the terms in the RHS of Eq. (4)—alongside a vari-
able related to welfare state effort. The growth rate of total factor productivity must 
be estimated; we do so by setting α, the capital share, to one third, as is customary. 
To be specific, from Eq. (2), TFP (in logarithms) was computed as follows:

The general form of the VAR model of order p that we use to analyse the relation-
ship between the welfare state and real GDP per worker growth can thus be written 
as:

where the vector X contains the variables under analysis (the capital-output ratio, 
human capital, total factor productivity, all in log growth rates) and a measure of 
social expenditure. Details on the variables used and respective sources are provided 
in Table 2. Figures 3 and 4 show the behaviour of the aggregate production function 
variables in levels and in log growth rates, respectively. Given that our focus is not 
on the stochastic properties of the individual series per se (which the short span of 
our sample would cloud), but on the application of a novel approach to study the 
robustness of econometric analyses, we did not perform stationarity/unit root tests 
for the individual series. Note also that our measure of welfare spending is a meas-
ure of public social expenditure as a percentage of GDP. Ideally, one should employ 
a measure of spending shocks, perhaps constructed using a narrative approach as in 
Romer and Romer (2016). However, measures similar to ours are common in the 
related literature (e.g. Arjona et al. 2002; Baldacci et al. 2008; Afonso and Furceri 
2010; Afonso and Alegre 2011; Afonso and Jalles 2014).

As discussed in section “The Portuguese Context: Some Facts and Figures”, 
public expenditure associated with the notion of “welfare state” comprises many 
different elements. Different researchers (or the same researcher at different 
times) may want to analyse the relation between different components of wel-
fare state expenditure and economic growth. In this context (although not in the 
case where the researcher wishes to study specific channels relating certain social 
spending categories and economic growth), one may say that researchers have 
a degree of freedom in the choice of the measure of the welfare state. However, 
there are many other choices to be made before finally getting and analysing 
the estimates of an econometric model such as that in Eq.  (6). More immediate 
choices concern whether to take the logarithm of the measure of public expendi-
ture and whether to use the level or the first difference of the series. Equation (6) 
hints at the existence of another degree of freedom: the number of lags in the 
VAR model (parameter p). Other choices may emerge as a result of the definition 

(5)log
(

At

)

=
[

1∕(1 − �)
]

log
(

yt
)

−
[

�∕(1 − �)
]

log
(

kt
)

− log
(

ht
)

.

(6)Xt = �0 + �1Xt−1 + �2Xt−2 +⋯ + �pXt−p + �t



507Is the Welfare State Relevant for Economic Growth? Evidence…

Ta
bl

e 
2  

V
ar

ia
bl

es
 a

nd
 so

ur
ce

s

Va
ria

bl
e

D
efi

ni
tio

n
U

ni
ts

So
ur

ce

W
el

fa
re

 e
ffo

rt
Pu

bl
ic

 so
ci

al
 e

xp
en

di
tu

re
 a

s a
 p

er
ce

nt
ag

e 
of

 G
D

P 
(to

ta
l a

nd
 b

y 
sp

en
di

ng
 c

at
eg

or
y:

 o
ld

 a
ge

, s
ur

vi
vo

rs
, i

nc
ap

ac
ity

-r
el

at
ed

 b
en

efi
ts

, 
he

al
th

, f
am

ily
, a

ct
iv

e 
la

bo
ur

 m
ar

ke
t p

ol
ic

ie
s, 

un
em

pl
oy

m
en

t, 
ho

us
-

in
g 

an
d 

ot
he

r s
oc

ia
l p

ol
ic

y 
ar

ea
s)

Pe
rc

en
ta

ge
O

EC
D

 S
oc

ia
l E

xp
en

di
tu

re
s d

at
ab

as
e 

ac
ce

ss
ed

 o
n 

13
-0

5-
20

19

O
ut

pu
t

G
ro

ss
 d

om
es

tic
 p

ro
du

ct
 a

t 2
01

0 
re

fe
re

nc
e 

le
ve

ls
 (A

M
EC

O
 n

ot
at

io
n 

O
V

G
D

)
10

00
 m

ill
io

n 
na

tio
na

l c
ur

re
nc

y 
(E

U
R

)
A

M
EC

O
 M

ay
 2

01
9 

re
le

as
e

C
ap

ita
l s

to
ck

N
et

 c
ap

ita
l s

to
ck

 a
t 2

01
0 

pr
ic

es
: t

ot
al

 e
co

no
m

y 
(A

M
EC

O
 n

ot
at

io
n 

O
K

N
D

)
10

00
 m

ill
io

n 
na

tio
na

l c
ur

re
nc

y 
(E

U
R

)
A

M
EC

O
 M

ay
 2

01
9 

re
le

as
e

H
ou

rs
 w

or
ke

d
To

ta
l a

nn
ua

l h
ou

rs
 w

or
ke

d 
(A

M
EC

O
 n

ot
at

io
n 

N
LH

T)
M

ill
io

ns
A

M
EC

O
 M

ay
 2

01
9 

re
le

as
e

H
um

an
 c

ap
ita

l
A

ve
ra

ge
 y

ea
rs

 o
f s

ch
oo

lin
g 

of
 th

e 
po

pu
la

tio
n 

ag
ed

 2
5 

an
d 

ab
ov

e.
Ye

ar
s

Te
ix

ei
ra

 &
 L

ou
re

iro
 (2

01
9)

TF
P

C
om

pu
te

d 
as

 th
e 

re
si

du
al

 o
f t

he
 a

gg
re

ga
te

 C
ob

b–
D

ou
gl

as
 p

ro
du

ct
io

n 
fu

nc
tio

n 
se

tti
ng

 α
 =

 1/
3.

In
de

x 
(2

01
0 =

 10
0)

O
w

n 
ca

lc
ul

at
io

ns
 w

ith
 d

at
a 

fro
m

 A
M

EC
O

.



508	 P. Bação, M. Simões 

of the parameter of interest. In this paper, we define the parameter of interest (the 
quantity to be estimated in order to gauge the impact of welfare state expendi-
ture on economic growth) to be the long-term impact of a permanent shock to 
the level of welfare state expenditure (as a percentage of GDP) on the level of 
output (in logarithms). A recent line of research (e.g. Baek and Lee 2020) has 
drawn attention to the fact that dynamic single equation models may give mis-
leading results concerning the impulse-response function at a longer horizon than 
the number of lags in the model. The starting point of that line of research is the 
assumption that the approximation encapsulated in the model leaves out terms 
that are non-negligible for the intended analysis. The starting point in our paper, 
as in many other papers—for example, those following the lead of Blanchard and 
Quah (1989)—is that the VAR approximation is good enough for the intended 
analysis, even when long-run restrictions are the object of study.

Fig. 3   Aggregate production function variables in levels
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We approximate the long-term impact by examining the impact after 100 periods. 
The impact will be measured by the impulse-response function, aggregated accord-
ing to Eq. (4) to obtain the impact on output. Recall that output is not included in 
the VAR model. In fact, Eq.  (4) shows that it would be exactly collinear with the 
growth rates of human capital, the capital-output ratio and TFP. We use the stand-
ard Cholesky decomposition to estimate the impulse-response functions. Since the 
results obtained using the Cholesky decomposition depend on the ordering of the 
variables in the VAR model (see Christiano et  al. 1999) and there is no obvious 
ordering, there is an additional degree of freedom available to the researcher. Nev-
ertheless, we will restrict the orderings so that gt

K/Y always comes last, that is to say, 
it responds faster to shocks than the other variables in the model. The reason for this 
assumption is that this variable depends on output and output depends on the other 
variables in the model (except, possibly, welfare state spending, which is the hypoth-
esis we wish to test).

Fig. 4   Aggregate production function variables in annual log growth rates
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Given the number of choices that the researcher must make, it is possible that 
two researchers working on the same dataset but using two different sets of mod-
elling choices will arrive at different conclusions. Often, each researcher will 
present the main econometric results alongside robustness checks. However, the 
robustness checks will typically correspond to only a small fraction of all the 
choices available to the researcher. Inspired by the “reproducibility crisis” in psy-
chology, Steegen et al. (2016) suggested instead the use of a “multiverse analy-
sis”. This consists in identifying all the choices made in processing the data and 
redoing the statistical analysis under all the possible alternatives (which produces 
a “data multiverse”). The result will be a set of results obtained under differ-
ent data processing choices. One can then check whether the result reported by 
the researcher is specific to the choices made by that researcher or whether it is 
indeed robust.

Simonsohn et al. (2015) go even further and propose a “specification-curve anal-
ysis”. The first step in this analysis is similar to the multiverse analysis: estimate 
the parameter of interest under all reasonable alternative specifications. By doing 
this, one obtains a curve with the estimates derived from the alternative specifica-
tions. In the second step, Simonsohn et al. (2015) suggest that one builds simulated 
datasets in which the null hypothesis concerning the parameter of interest is true. 
The third step is to estimate the parameter of interest using these simulated datasets 
under all reasonable alternative specifications. At the end of this step, one has many 
curves of estimates of the parameter of interest, one curve for each simulation of the 
dataset under the null hypothesis. The issue then becomes whether, under the null 
hypothesis, observing a curve such as the one estimated in the first step is likely or 
not. This likelihood is assessed via the computation of certain statistics for the curve 
estimated using the actual dataset, and calculation of the share of curves estimated 
using the simulated datasets that report statistics of similar magnitude. If the values 
of the statistics corresponding to the observed curve are also frequent in the curves 
derived from the simulated datasets, then probably the null hypothesis is true.

In this text, we apply the specification-curve analysis to assess the robustness 
of results concerning the impact of welfare state spending on economic growth in 
the context of the VAR model described above. Our procedure for constructing the 
simulated datasets under the null hypothesis of no effect of welfare-spending on eco-
nomic growth is the following. The VAR model is estimated on the actual dataset 
(which covers the period 1980–2018 for Portugal) using the preferred (or reference) 
specification. From this estimation, we obtain an estimate of the variance–covari-
ance matrix of the residuals, say V. We apply the Cholesky decomposition to this 
matrix to obtain a matrix S such that SS′ = V. With S and the residuals of the VAR 
model, we can compute an estimate of the underlying structural shocks. We create 
a modified S matrix such that the structural shock associated with welfare spending 
does not affect the other variables contemporaneously. We use the modified S matrix 
to compute modified residuals which conform to that restriction. We also modify 
the estimated matrix of coefficients of the VAR model—the betas in Eq.  (6)—so 
that lagged welfare spending does not affect the other variables. Note that we are 
in effect imposing no short-run, as well as no long-run, impact of welfare spend-
ing on output. Allowing for short-run effects while ruling out long-run effects 
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would require complex procedures that would make harder to apply the large-scale 
approach involved in the specification-curve analysis.

Given the modified residuals and the modified matrix of coefficients, we generate 
alternative datasets (in which the null of no impact of welfare spending on growth is 
imposed) by bootstrapping the modified residuals and using them to feed the VAR 
model. As in Simonsohn et  al. (2015), we construct 500 alternative datasets. The 
modelling choices are listed in Table 3. They give rise to a total of 4064 alterna-
tive specifications, which are applied to each of the 500 simulated datasets, besides 
being applied to the original dataset.

Results

As per the roadmap set out in the previous section, we begin by estimating the 
impact of welfare spending on output using the original dataset for all possible com-
binations of the modelling choices listed in Table 3. The estimates are reported in 
Fig. 5, ordered by ascending value. A minority of extremely large negative estimates 
dominate the plot, obscuring the behaviour of the rest of the estimates.

Given the modelling choices, what estimate would a researcher probably arrive 
at? If the researcher focuses on finding estimates derived from a VAR model in 
which lags of the welfare spending variable are statistically significant in the equa-
tions of the other variables—i.e. welfare spending Granger-causes at least one of 
the other variables—then the researcher would end up with one of 152 possible 

Table 3   Modelling choices

*Education expenditure is not considered due to lack of data for the years 1997 and 1998 and because 
it is not included in total public social expenditure in the OECD SOCX database. Housing and active 
labour market policies expenditures take on very small values and therefore were included in the cat-
egory of other social policy areas

Decision Options

Which measure of welfare state spending? Sum of any subset of the following: old age pen-
sions, survivors’ pensions, incapacity related, 
health, family allowances, unemployment benefits 
and other social policy areas*

Take the logarithm of the measure of welfare state 
spending?

Yes or No

Take the first difference of the measure of welfare 
state spending?

Yes or No

How many lags should the VAR model include? 1 or 2 (given the number of observations, inclusion 
of longer lags is not desirable)

What should be the ordering of the variables in the 
VAR model?

Four combinations: welfare state spending in posi-
tion 2 with human capital and TFP alternating 
in positions 1 and 3; welfare state spending in 
position 1; welfare state spending in position 3. In 
the last two cases, the ordering of human capital 
and TFP is indifferent. The capital-output ratio 
always comes last.
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specifications that reject the null hypothesis of no Granger causality for at least one 
of the other variables, at a significance level no larger than 10 per cent.3 In most 
of those 152 specifications, either the largest component of social expenditure (old 
age pensions) or the smallest components (grouped in “other social policy areas”—
recall Table 3) appear. If the researcher decides to focus on old age pensions, then 
there are 64 specifications in which it appears (sometimes on its own, other times 
summed with other elements) and in which welfare spending Granger-causes at 
least one of the other variables. Narrowing further to those specifications in which 
welfare spending is measured by old age pensions alone—a natural focus point, 
given the concerns that problems caused by ageing populations have been raising 
recently—there are only four specifications at which the researcher might arrive. 
Those specifications differ only in the ordering of the variables in the VAR model. 
In all of them, the researcher would take the logarithm of old age pensions, first-
difference it and estimate a VAR model with one lag. The corresponding estimates 
are reported in Table 4.

Fig. 5   Estimates of the impact of welfare state spending on output. Notes: The estimates are ordered by 
ascending value. The estimates concern the long-run impact on output of a unit increase in the measure 
of social spending. Source: authors’ computations

3  To choose the number of lags in the VAR model, the researcher could use information criteria such as 
the Akaike information criterion, Schwarz’s Bayesian information criterion, or the Hannan–Quinn infor-
mation criterion. The approach used in this paper, which included the Granger causality tests (very popu-
lar in applied econometrics), led to specifications where the number of lags is always one. Therefore, we 
feel that for our present purposes it is unnecessary to use information criteria, which would introduce 
another choice (the choice of the information criterion to use) and increase the number of specifications 
under analysis. In addition, in a short sample such as ours, using information criteria of an asymptotic 
nature may not be desirable.
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Interestingly, the sign of the estimate varies with the ordering of the variables in 
the VAR model. This is the point at which the researcher’s preconceptions (ideol-
ogy) might come into play and tip the choice of the model to report in the research 
paper into one direction or the other. Let us suppose that the researcher decides to 
employ the first ordering, either because of preconceptions or because the researcher 
believes this model provides a better fit to the data. The researcher then reports that, 
if welfare spending goes up by one percentage point, output will increase by 0.04 
percentage points in the long run. The researcher also reports that this result comes 
from a VAR model in which welfare spending Granger-causes at least one of the 
other variables, lending credence to the conclusion that welfare spending influences 
output (in this case, positively).

What does specification-curve analysis tell us about the robustness of this con-
clusion? Assuming that the VAR model chosen is correct, we need to construct the 
alternative datasets imposing the null hypothesis of no impact of welfare spending 
on the other variables, as detailed in the previous section. We then need to esti-
mate the 4064 specifications on those 500 datasets. Figure 6 shows the 2.5 and the 
97.5 percentiles for each specification, as well as the estimates obtained under each 
specification using the original data (black dots). Note that percentile curves were 
obtained by smoothing the actual percentiles. Also note that now the specifications 
are ordered from the specification with the lowest amplitude (difference between the 
97.5 and 2.5 percentiles) to the specification with the highest amplitude (instead of 
from the specification that yields the lowest estimate to the specification that yields 
the highest estimate, as was the case in Fig. 5).

Figure 6 suggests that the estimates obtained with the original dataset do not dif-
fer much from the estimates obtained assuming that in the original dataset welfare 
spending has a positive impact on output and estimating the impact with simulated 
datasets in which that impact is eliminated. Figure  7 provides the same kind of 
results for the case where the researcher chooses the fourth ordering in Table 5 and 
reports a negative impact of welfare spending on output.

As we mentioned in the previous section, the figures provide an impression of 
the similarity (or dissimilarity) between the estimates from the actual dataset and 
the estimates from the simulated datasets. However, one should quantify the degree 
of similarity by computing statistics on the two sets of results. Table 5 provides this 
quantification along four dimensions. First, we compute the percentage of simula-
tions in which the median estimate across the specifications is at least as large (when 

Table 4   Estimates of the impact of welfare spending (old age pensions) on output

Estimates obtained when the welfare variable in the VAR model is the first difference of the logarithm of 
old age pensions, and the VAR model includes only one lag

Ordering Estimate

Human capital TFP Welfare Capital-output 0.041
Human capital Welfare TFP Capital-output − 0.285
TFP Welfare Human capital Capital-output 0.016
Welfare Human capital TFP Capital-output − 0.347
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analysing the robustness of the positive estimate; “as small” in the case of the nega-
tive estimate) as in the estimates on the actual dataset (where the median is − 3.85). 
Then we compute the percentage of simulations in which the share of positive (neg-
ative) estimates across the simulations is at least as large as in the estimates on the 
actual dataset (positive: 1428/4064; negative 2636/4064). Thirdly, we do the same 
but restricting to positive (negative) estimates that are statistically significant (posi-
tive: 105/4064; negative: 47/4064). Finally, we compute the percentage of simula-
tions in which the share of estimates across the simulations that is above (below) 
the 97.5 (2.5) percentile is at least as large as in the estimates on the actual dataset 
(positive: 26/4064; negative: 21/4064). These numbers suggest that the observed 
positive estimate of the impact of welfare spending on output, although based on a 
VAR model in which the tests indicate Granger causality from welfare spending to 

Fig. 6   Specification-curve analysis under assumed positive impact. Notes: The specifications are ordered 
by ascending amplitude of the estimates in the simulations. The grey dot corresponds to the matching 
estimate in Table 5 (first ordering of the variables). Source: authors’ computations
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output, is compatible with the null hypothesis of no impact being true: the percent-
age of cases in the simulations in which the same magnitudes of the statistics are 
attained is very high. The same can be said about the observed negative estimate. 

Fig. 7   Specification-curve analysis under assumed negative impact. Notes: The specifications are ordered 
by ascending amplitude of the estimates in the simulations. The grey dot corresponds to the matching 
estimate in Table 5 (last ordering of the variables). Source: authors’ computations

Table 5   Indicators for specification-curve analysis

Indicators Positive Negative

Median at least as large (small) 0.918 0.502
Share of positive (negative) estimates at least as large 0.678 0.570
Share of statistically significant positive (negative) estimates at least as large 0.654 0.920
Share of estimates above (below) the 97.5 (2.5) percentile at least as large 0.400 0.462
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Therefore, the conclusion seems to be that, with our dataset and the specifications 
employed, the impact of welfare spending on growth is indistinguishable from zero, 
in the sense that specifications that produce statistically significant estimates of this 
impact fail the robustness check provided by specification-curve analysis.

Conclusion

We looked at the relationship between the welfare state and economic growth in 
Portugal over the period 1980–2018. This period coincides with the early years and 
deepening of the European integration process by Portugal, involving also transfor-
mations in the welfare state system in this country. Those transformations are the 
basis for the current social rights and organizational structure that provides welfare 
in Portugal and made it converge to the European Social Model. The possibility 
that welfare state retrenchment resulting from the recent sovereign debt crises has 
a negative impact on economic growth is an important question worthy of rigorous 
empirical testing. Our focus has been on the influence of public social expenditure 
on output growth through factor accumulation and total factor productivity, consid-
ering also the impact of different social spending categories. For this purpose, we 
estimated a VAR model based on a standard aggregate Cobb–Douglas production 
function.

A problem that characterizes empirical analyses is that there are usually differ-
ent ways of testing a relation and researchers tend to report only a subset of results, 
driven by particular choices and very often a desire for statistically significant 
results, what Rohrer (2018) calls the “researcher degrees of freedom trap”. To over-
come to some extent this problem and contribute to the transparency and robustness 
of the results on the link between the welfare state and economic growth, we applied 
specification-curve analysis (SCA), proposed by Simonsohn et  al. (2015), to our 
VAR model. SCA broadly consists of specifying and running all reasonable models 
with the actual data and then comparing the results obtained with a simulated data-
set where the null hypothesis of no effect is the true one. We defined the parameter 
of interest to be the long-term impact of a permanent shock to the level of welfare 
state expenditure on the level of output. The modelling choices give rise to a total of 
4064 alternative specifications, which were applied to 500 simulated datasets as well 
as to the original dataset.

The results suggest that the estimates obtained with the original dataset do not 
differ much from the estimates obtained on simulated datasets in which the true 
impact is null. In fact, we computed statistics on the two sets of results to quantify 
the degree of similarity and the numbers suggest that the observed positive (nega-
tive) estimate of the impact of welfare state spending on output, is compatible with 
the null hypothesis of no impact being true.

From a macroeconomic performance perspective, our findings thus do not 
endorse increasing welfare spending as a means to increase output in Portugal over 
the long run. Our analysis, however, does not provide a definite answer to whether 
social spending impacts economic growth in Portugal: the specification-curve 
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analysis indicates that the statistically significant results found are not robust. We 
used a VAR model defined according to a Cobb–Douglas production function to 
identify the long-run impact of social spending on output through factor accumu-
lation and productivity. Alternative approaches include: considering different types 
of production functions; considering alternative modelling approaches; or accom-
modating the potential for a nonlinear relationship. Due to the large-scale approach 
involved in the specification-curve analysis we imposed both no short-run as well as 
no long-run impact of welfare state spending on output to obtain the simulated data-
sets. Allowing for short-run effects while ruling out long-run effects would require 
complex procedures that would make harder to apply specification-curve analysis. 
Our aim was to implement the most robust analysis of the research question posed 
in this study, “Is the welfare state relevant for economic growth?” but there are 
also issues intrinsic to the data that may constitute important limitations. First, the 
use of social spending alone as a measure of the welfare state is not problem free. 
The impact on economic growth might depend also on the financing schemes and 
organizational structure of the welfare system. Second, carrying out a time series 
econometric analysis with a short data coverage might hamper the robustness of the 
results. Finally, the behaviour of some of the series used in the analysis, such as the 
physical capital series, may have a detrimental impact on the performance of our 
VAR model.
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