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Abstract
This study analyses the impact of fiscal shocks on GDP, inflation and interest rates in Portugal over 19952017. In line with the relevant literature, we estimate multipliers using a structural VAR a' la Blanchard and
Perotti (2002) based on OECD elasticities. As fiscal shocks, we include changes in direct and indirect taxes
on the revenue side, and, on the expenditure side, changes in public consumption, investment and transfers.
We find small tax multipliers and larger government consumption multipliers for growth, while short-term
responses to shocks in transfer and investment spending are found to be negligible. We find an ambiguous
impact of fiscal shocks on inflation, with both indirect and direct taxes having an inflationary impact but
government consumption having the contrary impact. Fiscal shocks of an expansionary nature are found to
trigger declines in real interest rates, possibly through the inflation channel. The results are robust to
different orderings of the variables used in the structural VAR and to the selection of alternative time
periods. Overall, the analysis of output multipliers compares well with some other studies conducted on the
Portuguese economy and confirms the importance of the disposable income channel in the transmission of
fiscal shocks to the rest of the economy.
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1.

INTRODUCTION

This study analyses the impact of fiscal shocks on the Portuguese economy. We identify the
response of GDP, inflation and interest rates to changes in public expenditure and revenue over
1995-2017. The study provides impulse responses over a horizon of four years, which allows
examining the short-term impact and the persistence of the impact over time. In line with the
relevant literature, we estimate multipliers using a structural VAR where restrictions have been
imposed following Blanchard and Perotti (2002) and we use OECD elasticities for the estimation.
While the analysis of output multipliers compares well with some other studies conducted on the
Portuguese economy, our study is one of the first to focus also on the implications of fiscal shocks
on inflation and long term interest rates. This side of the analysis is relevant for countries, like
Portugal, that display high debt levels and volatile market sentiment and lack an independent
monetary policy.
Our main findings are the following:
• Growth dynamics in Portugal are sensitive to shocks in government consumption, which are
found to trigger positive, relatively large and persistent output responses. We find a negative
reaction of output to increases in direct taxes, although this impact is small and short-lived.
Increases in indirect taxes trigger unstable and largely insignificant output reactions, possibly due
to quite inelastic consumption patterns in the country. Output responses to changes in public
investment are found to be negligible, possible on account of the very short-term horizon within
which the impact is estimated, while responses to transfers are small, short-lived and negative.
• The impact of fiscal shocks on inflation is ambiguous. Indirect tax shocks have some passthrough on prices, as expected, but also direct taxes are found to raise inflation. While
government transfers and investments would trigger increases in inflation, public consumption is
found to trigger decreases in inflation.
• Contrary to what is usually believed but consistent with previous studies (Perotti 2002), fiscal
shocks of an expansionary nature are found to trigger declines in interest rate, which could be in
part explained by the inflation impact on real interest rates.
The results are robust to different orderings of the variables used in the structural VAR, and also to
the selection of an alternative time period which excludes the financial crisis. The results on growth
dynamics are broadly consistent with findings from the literature, and also from other studies on
Portugal which find disposable income to be an important channel through which fiscal policy is
transmitted to output, mainly through government consumption. To our knowledge, the results on
inflation and on the interest rates are indeed quite novel for Portugal and call for further investigation
on the topic.
This study is structured as follows. Section two provides a review of the literature on fiscal shocks
and multipliers with a focus on studies on Portugal and how they compare with studies on other
OECD countries. Section three reviews the methodology employed while section four provides
information on the data used for the estimation. In section five we provide the results of the
empirical estimation and section six concludes the paper.
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2.

LITERATURE REVIEW

Understanding the size, sign and determinants of fiscal multipliers in a specific economy is a crucial
tool for policy design, as it allows assessing the impact of discretionary revenue and expenditure
policies on output and other macro-related variables. The literature defines fiscal multipliers as the
ratio of a change in output to a discretionary change in government spending or tax revenue
(Spilimbergo et al. 2009).
Output responses

A vast literature has tried to identify fiscal multipliers on growth. Several methodologies have been
considered, reflecting different attempts to distinguish between changes in automatic stabilisers and
changes in discretionary fiscal policy responses. Distinguishing between the two types of changes in
fiscal variables has made the estimation of multipliers extremely hard. As a consequence, consensus
on the size of the multipliers is still lacking (Batini et al. 2014). In the context of advanced
economies, the most common methodologies used to estimate fiscal multipliers have been Dynamic
Stochastic General Equilibrium (DSGE) simulations (Coenen et al. 2012; Woodford 2011;
Christiano et al. 2011), Structural Vector Autoregressive (SVAR) models and the narrative approach
based on historical information on fiscal policy shocks (Romer and Romer 2010; Ramey 2011). The
structural VAR methodology, used in this study, relies on empirical time series data to estimate the
multipliers. To limit the endogeneity issue that could emerge from inverse causality from growth to
fiscal variables rather than the direction examined from fiscal variables to growth, this methodology
uses the elasticities of expenditure and revenue to separate the impact of automatic stabilisers from
that one of exogenous fiscal shocks.
Despite the wide variety of results and specifications found by these studies, some common features
can still be summarised (see also Mineshima et al. 2014). First year multipliers in normal times are
found to range between 0 and 1. When the economy is undergoing a downturn, then the size of the
multipliers is larger than under expansions, both for fiscal stimulus and consolidation (Auerbach and
Gorodnichenko 2012). Also, the degree of monetary accommodation to fiscal shocks plays a role, as
at the zero lower bound multipliers tend to be large (Woodford 2011). Studies converge regarding
the different size of multipliers for each component of the fiscal balance. Spending multipliers tend
to be larger than revenue multipliers. Within the former, investment spending has usually the largest
impact on output, followed by government consumption of goods and services and the wage bill. On
the contrary, evidence on transfers is mixed and might be due to the different impact of targeted
transfers (high impact) and untargeted (low impact). On the revenue side, direct taxes have usually a
higher multiplier (corporate taxes more than labour taxes), while indirect taxes, especially on
consumption, have a lower impact (Batini et al. 2014).
Cross-country comparisons of multiplier estimates highlight how some specific characteristics can
increase or reduce the impact of fiscal shocks on output. Looking at a sample of 44 countries,
Ilzetzki et al. (2011) find that the level of development, the degree of flexibility of the exchange rate,
trade openness and public indebtedness matter for the transmission of fiscal shocks to the economy.
As such, they indicate that fiscal multipliers tend to be larger in advanced economies under fixed
exchange rates, in closed economies rather than open ones and in low-debt countries. For the case of
Portugal, this would imply a higher than average multiplier due to the fixed exchange rate, but
probably a lower than average multiplier based on high debt and the high degree of openness.
Several studies have investigated the size and sign of fiscal multipliers in Portugal, reaching
different results (Table 2.1). Using a Bayesian structural autoregression model, Afonso and Sousa
(2011) find that an increase in government spending has a negative effect on real GDP. Such finding
is contrary to most studies on the expenditure multipliers, which find instead a positive GDP impact
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of an increase in spending and it is here justified by the crowding-out effect of public spending on
the private sector and the impact that higher spending can have on financing costs for debt. At the
same time, they also find that an increase in revenue has a negative impact on private consumption
and private investment although with a much longer lag than the impact of spending on output.
Based on a DSGE analysis, Castro et al. (2013) test for multipliers in Portugal under normal times
and under crisis times, where the latter feature a higher share of budget-constrained households,
stronger nominal rigidities, and more severe financial frictions. They find that fiscal multipliers can
be twice as large in crisis times, especially for government consumption, where a decline would
largely and more durably impact growth. They also find that government consumption multipliers
are larger than transfers and taxes, but find no difference between labour and consumption taxes in
the short-run. These findings are in line with Poirier (2014) who applies a threshold VAR to identify
Portuguese fiscal multipliers at periods of recession and expansion. Examining quarterly data from
1991 to 2013, they find larger and more persistent spending multipliers than tax multipliers. In line
with some other studies on regime switching (Auerbach and Gorodnichenko 2012), they also find
that multipliers are much larger under recessions and that tax hikes can slow down growth.
Table 2.1: Fiscal multipliers in Portugal
Pereira and RocaSagalés (2011)***
Spending multiplier
Government consumption
Transfers
Government investment
Revenue multiplier
Direct taxes
Labour taxes
Consumption taxes

1.2
0.62
1.81
4.7
-1.8
-2.78

Castro et al.
(2013)*

Pereira and
Wemans
(2013)**

Poirier (2014)
1.2

1.0
0.5

0.5
0.01
-0.6

-0.5
-0.5

-0.18

0.0

(1) One-year impact only.
(2)* For Castro et al. (2013) we report the multipliers of the baseline effect, hence net of financial frictions. The
multipliers are here calculated as percentage change of real GDP to a one percent of GDP change in the
fiscal variable.
(3)** In Pereira and Wemans (2013) results are reported for shocks normalised to have the size of one euro
(increase or decline).
(4) ***In Pereira and Roca-Sagalés (2011), the multipliers are calculated with respect to a euro increase or
decline in the fiscal variable and reflect the average long-term impact of a shock over 10 years. In our study
we use the euro-based specification also used in Pereira and Roca-Sagalés. Although the size of the
coefficients of the other two studies would not be directly comparable to ours, the relative size of each fiscal
variable coefficient remains of interest for our analysis
Source: Pereira and Roca-Sagalés (2011), Castro et al. (2013), Pereira and Wemans (2013), Poirier (2014)

To identify the impact of specific categories of spending and taxes, a study by Pereira and
Roca-Sagalés (2011) applies an unrestricted VAR (using the recursive approach ( 1)) on annual data
in real terms for the 1980-2005 period. On the spending side, they find a large multiplier for public
wages, followed by public transfers while the multiplier for public investment is just more than half
the one of wages. On the revenue side, they find a stronger multiplier for direct taxation, and a
negligible effect of indirect taxes. These findings are in line with Pereira and Wemans (2013), who
conduct an analysis on quarterly government account data for 1995-2011. Using a structural VAR,
they look at multipliers per budget category and find stronger multipliers for compensation of
employees and direct taxes. These are not only larger in size but more persistent over time, with
salaries more persistent than taxes. On the contrary, transfers and indirect taxes are found to have a
(1) A structural VAR is preferable to an unrestricted VAR which presents significant limitations. Unrestricted VARs
in fact tend to miss nonlinearities, conditional heteroskedasticity, and drifts or breaks in parameters.
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smaller impact. Interestingly, they find a counterintuitive sign for the impact of expenditure on
goods and services (including also investment) on output. Overall, they conclude that disposable
income is indeed an important transmission mechanism from fiscal policy to the economy in
Portugal.
Table 2.2: Fiscal multipliers in the OECD (selected studies)
Estimation

Sample

Country

Revenue
multipliers

Net tax
multiplier

Blanchard and Perotti (2002)

SVAR

1947-1997

USA

Perotti (2002)

SVAR

1964-2000

Australia

0.44*

Perotti (2002)

SVAR

1961-2000

USA

-0.66*

0.29

Perotti (2002)

SVAR

1961-1989

West Germany

-0.46*

0.96*

Perotti (2002)

SVAR

1962-2001

Canada

-0.48*

0.06

Perotti (2002)

SVAR

1964-2001

UK

0.05

-0.04

Mountford and Uhlig (2002)

1955-2000

USA

1.95

0.5

1950-2006

USA

-1

1945-2007

USA

-1.2

Perotti (2004)

SVAR
narrative
approach
narrative
approach
SVAR

1960-1974

Germany

0.53

0.29

Perotti (2004)

SVAR

1975-1989

Germany

0.5

-0.04

Mertnes and Ravn (2013)
Romer and Romer (2010)

Hayo and Uhl (2014)

-0.74*/-1.07*

Spending
multiplier

Germany

-1
-0.66

0.45/0.55
0.01

Baum and Koester (2011)

Threshold-VAR 1976-2009

Germany

Biau and Girard (2005)

SVAR

1978-2003

France

1.4

Cleaud et al. (2013)

SVAR

1980-2010

France

1.1

Giordano et al. (2007)

SVAR

1982-2004

Italy

1.2

0.16

De Castro (2006)

SVAR

1980-2001

Spain

1.14 - 1.54

0.05

Perotti (2002)
Cloyne (2013)

UK
narrative
approach

1945-2009

UK

0.7
-0.1

0.04
-0.6

(1) The range for Blanchard and Perotti (2002) estimates depend on whether a deterministic or a stochastic
trend is included
Source: Blanchard and Perotti (2002), Perotti (2002), Mountford and Uhlig (2002), Perotti (2004), Biau and
Girard (2005), De Castro (2006), Romer and Romer (2010), Baum and Koester (2011), Cleaud et al. (2013),
Mertnes and Ravn (2013), Hayo and Uhl (2014)

How do the multipliers of these studies compare with multipliers found in other OECD countries?
Table 2.2 presents a selection of studies whose methodologies and definition of multipliers are
comparable in nature and whose samples are interesting for the case of Portugal.( 2) With a first year
spending multiplier around 1.21, the coefficient for Portugal is similar to what other studies find for
Southern European countries (Table 2.2). For France, for example, Biau and Girard (2005) obtain a
spending multiplier of 1.4 and Cleaud et al. (2013) obtain a multiplier of 1.1. For Italy, the spending
multiplier is around 1.2 in Giordano et al. (2007), while for Spain it amounts to between 1.14 and
1.54 (De Castro 2006). For the US, the UK and Germany, the multipliers are lower than in Portugal.
On the US, in particular, studies find a multiplier ranging from 0.01 and 0.3. For Germany, Perotti
(2) By presenting the results in a different format than the ones reported in the tables, some other studies considered
in this paper have not been reported in the table, for example Guajardo et al. (2014) using a panel of 17 OECD
economies, Favero and Giavazzi (2012) for the USA, Heppke-Falk et al. (2006) for Germany and de Castro and
Hernández de Cos (2008) and de Castro and Fernandez (2013) for Spain.
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(2002, 2004) finds a multiplier between 0.5 and 0.96, and for the UK the multiplier is around 0.4
(Perotti 2004). The difference among these spending multiplier coefficients seems to invalidate the
prediction that low debt countries would have a larger multiplier, as Southern European countries
should then tend to have smaller multipliers. It actually reinforces the point in favour of the
importance of a fixed exchange rate in the transmission mechanism from fiscal policy to the
economy, as euro area countries have a higher multiplier. The picture is rather different for the
revenue multiplier, which in the studies examined ranges largely from -1.8 to 0.01, hence limiting a
sound comparison with other studies.
Price responses

The literature on the impact of fiscal policy on prices and inflation is not as broad. A study by Henry
et al. (2004) provides a comprehensive review. Their review of the literature points to inconclusive
results regarding the impact of tax shocks, where taxes or even revenues are considered in aggregate
and not distinguished by component. Several explanations are advanced to explain these mixed
results. Considering direct taxation, an increase in taxes might on the one hand dampen aggregate
demand by decreasing household income, hence decreasing prices, and, on the other hand, it can
increase prices by raising labour costs for firms. For indirect taxes, the main underlying theoretical
assumption is that their increase can directly be passed-through on consumers, hence on prices. This
impact might also be strengthened if workers ask for wage adjustments to changes in prices, thereby
increasing labour costs and in turn prices.
Regarding expenditure, Henry et al. (2004) report mixed results from the review of the literature.
Some studies do indeed find a negative impact on prices after an increase in government spending
(Fatas and Mihov 2001; Mountford and Uhlig 2009); while others find the opposite (Perotti 2002,
Marcellino 2002 on France, Canova and Pappa 2002). Such difference in impact is explained by
whether the shock is a supply or demand shock: whether an increase in expenditure would stimulate
demand and hence a price increase, or it would instead stimulate production and, through this, it
would lower prices.
Interest rate responses

Like for inflation multipliers, the literature on the impact of fiscal policy on the interest rate is not as
broad as the one on growth multipliers. Considering the deficit at large, the theory claims that an
increase (decrease) in the deficit could at the same time result in an increase (decrease) in the interest
rate or in a decrease (increase). In the first case, when deficits and interest rates move in the same
direction, it is more commonly argued that fiscal profligacy could deteriorate market sentiment and
investors would opt for other options than government bonds, hence increasing their interest rates. In
extremis, this argument has been also labelled as the 'bond vigilantes' prediction (Krugman 2012),
and applied to explain changes in the euro area spreads at the core of the euro area crisis. In the
second case, when the deficit and interest rate move in opposite directions, the theory would
interpret this finding as a result of a coordinated and contemporaneous change in fiscal and monetary
policies, and not as the impact of changes in the deficit on interest rates. As expressed in Perotti
(2002), increases in interest rates may go along with a reduction in expenditure when a country is
undergoing a joint fiscal and monetary tightening; and the contrary would apply in case of a
macroeconomic loosening. In the case of Portugal or any euro area country, this could clearly imply
that fiscal policy is being tuned with the ECB monetary policy stance.
Such divergence in the theory justifies mixed evidence regarding the relationship between interest
rates and fiscal policy, as reported by Gale and Orszag (2002) and more recently by Laubach (2011).
Gale and Orszag in their review of the literature found a positive impact of an increase in the deficit
on interest rates in about half of the studies examined and insignificant or mixed results for the rest
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of the studies. Laubach found that there is a clear link between time variation in risk aversion and the
sensitivity of EMU government bond spreads to the fiscal position of individual countries, but this
non-linear effect is difficult to capture by standard models. On the other hand, not only fiscal
variables but other country-specific factors not captured by our note might also be important. In
some other cases, the relationship between fiscal policy and interest rates is better captured by using
fiscal projections rather than actual data (Dell'Erba and Sola 2011). Arguably, when interest rates are
expressed in real terms, as it is the case in this study, an important channel to take into account
would be the inflation impact on the real rates.
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3.

METHODOLOGY

The basic VAR model includes six variables: GDP (Y), inflation (P), Interest rates (I), indirect taxes
(T1), direct taxes and social contributions (T2) and government spending and transfers (G). All
variables are seasonally adjusted and all fiscal variables expressed in real terms using the GDP
deflator. We decide to specify the model in first difference to avoid any spurious regression that
might emerge if one of the series is non-stationary. The standard VAR has the following formula:
𝑝𝑝

𝑋𝑋𝑡𝑡 = Γ0 + ∑𝑖𝑖=1 Γi X t−i + 𝑈𝑈𝑡𝑡 ,

(1)

where 𝑋𝑋𝑡𝑡 is a k×1 vector of the logs of endogenous variables and Γ0 is a k×1 vector of constants, 𝑈𝑈𝑡𝑡
is a k×1 vector of reduced form residuals (𝑢𝑢𝑡𝑡𝑌𝑌 𝑢𝑢𝑡𝑡𝑃𝑃 𝑢𝑢𝑡𝑡𝐼𝐼 𝑢𝑢𝑡𝑡𝑇𝑇1 𝑢𝑢𝑡𝑡𝑇𝑇2 𝑢𝑢𝑡𝑡𝐺𝐺 )′ and Γi is a k×k matrix.

The standard VAR estimation cannot unravel the contemporaneous interrelations as the standard
residuals are not pure random shocks to the relevant variables. In order to overcome this, we use
structural VAR (SVAR) estimation methods and impose some restrictions.

The identification strategy used is based on the Blanchard-Perotti method (2002), according to which
fiscal shocks are identified by imposing contemporaneous restrictions on the 𝑈𝑈𝑡𝑡 vector in order to
derive a vector of ‘structural’ fiscal shocks, orthogonal to each other and to the other non-fiscal
shocks of the model. In the context of fiscal policy, such identification procedure allows in turn to
separate at least in part the reaction related to automatic stabilisers which would usually have a
contemporaneous change to output and the one related to discretionary fiscal policy changes. From
this point an AB model, where a linear relation is assumed to hold between the reduced form
residuals and the structural shocks, is used:
𝐴𝐴𝑈𝑈𝑡𝑡 = 𝐵𝐵Ψ𝑡𝑡 ,

(2)

where B is a 6 dimensional matrix of structural shock coefficients and Ψ𝑡𝑡 is a 6 dimensional vector
of structural shocks (𝜀𝜀𝑡𝑡𝑌𝑌 𝜀𝜀𝑡𝑡𝑃𝑃 𝜀𝜀𝑡𝑡𝐼𝐼 𝜀𝜀𝑡𝑡𝑇𝑇1 𝜀𝜀𝑡𝑡𝑇𝑇2 𝜀𝜀𝑡𝑡𝐺𝐺 )′ (see Lütkepohl 2005).

According to the Blanchard-Perotti approach, the estimation procedure of the SVAR model is
divided into four steps: the estimation of the unrestricted VAR, the identification of its reduced form,
the ordering of the variables and finally the estimation of the parameters. The estimation of the
unrestricted VAR takes the form of six equations in our case and is estimated using a simple OLS. In
the second step, we express the reduced form innovations of every fiscal variable as linear
combinations of the three types of shocks: (a) the automatic response of the fiscal variables to GDP,
inflation and interest rate innovations; (b) the discretionary response of fiscal variables to shocks to
macro variables; and (c) structural shocks that are of the main importance to us. Thus, formula (2)
can be transformed into these:
𝑇𝑇1 𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝐺𝐺𝑇𝑇1 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇1,
𝑢𝑢𝑡𝑡𝑇𝑇1 = 𝛼𝛼𝑌𝑌𝑇𝑇1 𝑢𝑢𝑡𝑡𝑌𝑌 + 𝛼𝛼𝑃𝑃𝑇𝑇1𝑢𝑢𝑡𝑡𝑃𝑃 + 𝛼𝛼𝐼𝐼𝑇𝑇1 𝑢𝑢𝑡𝑡𝐼𝐼 + 𝛽𝛽𝑇𝑇2

𝑇𝑇2 I
𝑇𝑇2 𝑇𝑇1
𝑢𝑢𝑡𝑡𝑇𝑇2 = 𝛼𝛼𝑌𝑌𝑇𝑇2 𝑢𝑢𝑡𝑡𝑌𝑌 + 𝛼𝛼𝑃𝑃𝑇𝑇2𝑢𝑢𝑡𝑡𝑃𝑃 + 𝛼𝛼 𝑇𝑇1
𝑢𝑢𝑡𝑡 + 𝛽𝛽𝑇𝑇1
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝐺𝐺𝑇𝑇2 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇2,
𝐺𝐺 𝑇𝑇1
𝐺𝐺 𝑇𝑇2
𝑢𝑢𝑡𝑡𝐺𝐺 = 𝛼𝛼𝑌𝑌𝐺𝐺 𝑢𝑢𝑡𝑡𝑌𝑌 + 𝛼𝛼𝑃𝑃𝐺𝐺 𝑢𝑢𝑡𝑡𝑃𝑃1 + 𝛼𝛼𝐼𝐼𝐺𝐺 𝑢𝑢𝑡𝑡I + 𝛽𝛽𝑇𝑇1
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝜀𝜀𝑡𝑡𝐺𝐺 .
j

(3)
(4)
(5)

The parameters αi are the exogenous elasticity of the fiscal variables to the macro variables (Y, P, I)
and represent the automatic response of fiscal variables to a changing macro environment. The
j
parameters βi estimate the impact of the structural and fiscal shocks on each other. According to the
Blanchard-Perotti methodology (2002), the fiscal authorities need more than one quarter to adjust
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fiscal variables as a reaction to macroeconomic developments. Thus, the discretionary response of
fiscal policy to macroeconomic conditions is restricted to 0. In order to compute cyclically adjusted
reduced-form fiscal policy shocks based on the Blanchard and Perotti (2002) approach, exogenous
j
elasticities αi are used. The elasticities of fiscal variables to interest rate innovations were set to zero,
while to output and inflation innovations were calculated based on the OECD (see section 4).
To assess the size of fiscal multipliers, the change in a fiscal variable should be distinguished
between the cyclical change, i.e. the change directly triggered by macroeconomic variables, and
discretionary changes, which are those that can better capture fiscal policy shocks. This is the second
step of the estimates. The parameters of equations 3-5 cannot be estimated by the usual OLS because
the reduced form residuals and structural shocks are correlated. Instead, in the following step,
exogenous elasticities α_i^j are used in order to compute cyclically adjusted reduced-form fiscal
policy shocks. The cyclically adjusted and reduced-form fiscal policy shocks can be specified as
follows:
′

𝑇𝑇1 𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝐺𝐺𝑇𝑇1 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇1, (6)
𝑢𝑢𝑡𝑡𝑇𝑇1 = 𝑢𝑢𝑡𝑡𝑇𝑇1 − 𝛼𝛼𝑌𝑌𝑇𝑇1𝑢𝑢𝑡𝑡𝑌𝑌 − 𝛼𝛼𝑃𝑃𝑇𝑇1 𝑢𝑢𝑡𝑡𝑃𝑃 + 𝛼𝛼𝐼𝐼𝑇𝑇1𝑢𝑢𝑡𝑡𝐼𝐼 = 𝛽𝛽𝑇𝑇2

𝑇𝑇2 𝑇𝑇1
𝑢𝑢𝑡𝑡𝑇𝑇2 ′ = 𝑢𝑢𝑡𝑡𝑇𝑇2 − 𝑢𝑢𝑡𝑡𝑌𝑌 + 𝛼𝛼𝑃𝑃𝑇𝑇2 𝑢𝑢𝑡𝑡𝑃𝑃 + 𝛼𝛼𝐼𝐼𝑇𝑇2 𝑢𝑢𝑡𝑡I = 𝛽𝛽𝑇𝑇1
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝐺𝐺𝑇𝑇2 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇2,
′

𝐺𝐺 𝑇𝑇1
𝐺𝐺 𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝜀𝜀𝑡𝑡𝐺𝐺 .
𝑢𝑢𝑡𝑡𝐺𝐺 = 𝑢𝑢𝑡𝑡𝐺𝐺 − 𝛼𝛼𝑌𝑌𝐺𝐺 𝑢𝑢𝑡𝑡𝑌𝑌 − 𝛼𝛼𝐼𝐼𝐺𝐺 𝑢𝑢𝑡𝑡I = 𝛽𝛽𝑇𝑇1

(7)
(8)

In the third step, in order to identify the structural shocks to fiscal variables, a decision with respect
to the ordering of the fiscal variables can be taken. In this paper, it was assumed that the spending
decision comes first. In general, there is no strong empirical evidence to support the priority of a tax
decision. This seems to be however justified in Portugal because like in many other countries
spending decisions are taken before information on the actual performance of the economy is
available to the authorities. This ordering is consistent with Blanchard and Perotti (2002) and De
Castro (2006). In particular, Blanchard and Perotti (2002) find that the correlation between
government revenue and spending is rather small and hence, it does not have a great impact on the
results. Taking into account the assumptions that the decision about expenditure is taken first, the
𝐺𝐺
𝐺𝐺
𝑇𝑇2
following restriction has been imposed: 𝛽𝛽𝑇𝑇1
= 𝛽𝛽𝑇𝑇1
= 𝛽𝛽𝑇𝑇2
= 0 (3). The first restriction means that
any indirect tax shock cannot be quickly (at the same period) transmitted to the labour and capital
taxes. The other two restrictions mean that both tax revenue shocks at the same time cannot affect
public spending.
𝑢𝑢𝑡𝑡𝐺𝐺 ′ = 𝜀𝜀𝑡𝑡𝐺𝐺 ,

(9)

𝑢𝑢𝑡𝑡𝑇𝑇2 ′ = 𝛽𝛽𝐺𝐺𝑇𝑇2 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇2,

(10)

𝑇𝑇1 𝑇𝑇2
𝑢𝑢𝑡𝑡𝑇𝑇1 ′ = 𝛽𝛽𝑇𝑇2
𝜀𝜀𝑡𝑡 + 𝛽𝛽𝐺𝐺𝑇𝑇1 𝜀𝜀𝑡𝑡𝐺𝐺 + 𝜀𝜀𝑡𝑡𝑇𝑇1.

(11)

The estimation of the non-restricted βs is made by carrying out OLS recursively.
In a final stage, after the fiscal shocks were defined, the remaining parameters of the macroeconomic
variables (uIt; uPt ; uYt ) were estimated using the following specification:
(3) This is a technical assumption and the inverse restriction is also possible without significant effects on the
estimates.
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I
I G
T2
I
uIt = αIT1 uT1
t +αT2 ut + αG ut + εt

(12)

P T2
P G
P
uPt = αPY uYt + αPI uIt + αPT1 uT1
t +αT2 ut + αG ut + εt ,

Y T2
Y G
Y
uYt = αYP uPt + αYI uIt + αYT1 uT1
t + αT2 ut + αG ut + εt .

(13)
(14)

The regressions 12 to 14 cannot be estimated by the usual OLS because, again, the error terms are
correlated with the regressors. Therefore, the estimation is carried out by applying the instrumental
variables technique recursively using the structural shocks of previous equations as instruments.
Since the structural shocks εt are orthogonal, they can be used as instruments.
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4.

DATA

In the benchmark SVAR model three macro and three fiscal variables have been used: real GDP,
HICP inflation, the nominal interest rate of ten-year government bonds, direct taxes, indirect taxes
and government spending. For tax revenue, it was decided to distinguish direct taxes from indirect
taxes in order to capture differences in the potential economic efficiency gain/loss from the trade-off
between direct and indirect taxes. Direct taxes in this paper do not meet the standard concept as they
include not only corporate and personal income taxes but also social contributions. In general, social
contributions could be treated as taxes due to the relatively large element of redistribution in the
social security system. The indirect tax definition is in line with ESA 2010. As regards government
spending, three separate shocks (hence three separate SVARs) were carried out including
government consumption, investment and transfers. Within this, government consumption includes
intermediate consumption (about 6% of GDP in 2016) and the public wage bill (about 11% of GDP).
Public investment is about 2% of GDP and excludes investment conducted through PPPs, which for
the period 1990-2011 amounted to about 1% of GDP, and was recorded either off balance sheet or if
on balance sheet it was recorded as part of intermediate consumption. Transfers (about 19% of GDP
in 2016) include low impact variables, such as transfers to SOEs, old age and disability pensions,
while unemployment benefits are only a small component of it.
This study uses quarterly data covering the period from 1995Q1 to 2017Q4. It uses the seasonallyadjusted real gross domestic product at market prices from Eurostat's national account statistics, the
HIPC inflation rate and the seasonally-adjusted 10-month nominal interest rates of bond yields also
from Eurostat. We use the long-term interest rate, instead of the short-term rate, since the former is
arguably a more important factor behind government investment decisions (Perotti 2004), and given
Portugal's debt average maturity of 8 years, long-term interest rate gives a better understanding of
the country's roll-over needs and related fiscal space. As fiscal variables, the study uses on the
revenue side data of net social contributions, taxes on income (personal income and corporate
income taxes) and taxes on production and imports from Eurostat's government statistics database.
Data on social security contributions have been extrapolated from OECD annual data for the period
1995-99. On the expenditure side, we use real final consumption of the general government,
investment and social transfers, all coming from Eurostat. The estimations are based on data in real
terms (all fiscal variables are deflated by the GDP deflator). Following Giordano et al. (2007), data
are seasonally adjusted by the Tramoseats procedure, except for real GDP and real government
consumption which have been seasonally adjusted by the original sources and except for the interest
rates which present no seasonality.( 4)
We test for the stationarity of each variable, using the augmented Dickey Fuller and the PhillipsPerron tests under different specifications (with trend and constant, with constant only, and without
trend and constant see table 1 in the Annex). Given the degree of significance accepted and the
preferred variable specification selected on the basis of graphical examination, the series can be
considered I(1), with the exception of the interest rate. On these grounds, the estimation uses first
differences for all variables with the exception for the interest rate.
In order to employ the Blanchard-Perotti’s method, exogenous fiscal elasticities are calculated. As
indicated in Blanchard and Perotti (2002), the choice of magnitude for elasticity bears crucial
implications for the VAR estimates which tend to be sensitive to the value of elasticity included in
the estimation. In this analysis, the elasticities of every single tax revenue group with respect to GDP
are obtained using the OECD approach based on annual data. The OECD usually computes elasticity
(4) The Tramoseats procedure is based on the Tramo (“Time Series Regression with ARIMA Noise, Missing
Observations, and Outliers”) and Seats (“Signal Extraction in ARIMA Time Series”) procedures, where with the
former performs a linearisation of the series and the latter then decomposes the linearised series into unobserved
components.
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of revenues from information on the tax code and the distribution of tax payers in each bracket. The
elasticity of taxes to output are obtained by multiplying the annual elasticity of the separate tax item
vis-à-vis the relevant tax base by elasticity of the tax base to output. As regards the personal income
tax and social security contributions, the wage bill could be considered as a valid proxy for its
macroeconomic base (derived from employment and wages). The elasticity of the wage bill to GDP
is estimated with quarterly data through 2 sub-elasticities: i) wages on employment, ii) and
employment on GDP. Variables in the regression are in first differences of logarithms, also including
constant and a dummy variable for recession periods. The results indicate that sub-elasticities of
wages to employment and of employment to GDP are, respectively, 0.8 and 0.4, in line with Pereira
and Wemans (2013) and the ECB (2016) estimates. In theory, corporate income tax is relatively
elastic to income, but it is difficult to define a macroeconomic base for this tax. Operating surplus
and mixed income are chosen as the profit tax base; however, this accounts not only for the profits
but also for the losses that are not taxed. Theoretically, a unitary elasticity of the tax (in annual
terms) is usually assumed. A regression analysis which includes a constant, 4 lags and a dummy
variable for the recession period indicates that the sub-elasticity of operating surplus and mixed
income vis-à-vis output is 0.8. The elasticity of direct taxes to output (and prices) is obtained as a
weighted average of elasticities for the personal income tax, corporate income tax and social
contributions. In general, indirect taxes are relatively non-elastic, i.e. the elasticity coefficient is
smaller than (or equal to) 1 (Braz, 2006).
Information on the output elasticity of expenditure is more limited. Traditionally it is assumed that
government consumption (intermediate consumption and wages) is a rather rigid item in the budget
and does not easily change with output. Hence, its elasticity can be set to zero. Regarding transfers
only unemployment benefits automatically respond to changes in output and they typically account
for a small part of government spending. Hence, the elasticity of transfers to output is set at -0.4.
Table 4.1: Elasticities of revenue and spending components
Elasticities with respect to:

Tax base

GDP

Inflation

Authors' Calculations

Braz* (2006)

Pereira and
Wemans (2013)

Annual

Quaterly

Annual

Quaterly

2.2
1.0
1.1
1.4
1.0
n/a
n/a
n/a

0.8
0.4
0.7
0.6
1.0
-0.4
0.0
0.0

1.4 (1.3)
1.1 (1.0)
1.1 (3.6)
n/a
1.4 (1.5)
n/a
n/a
n/a

0.4
0.4
0.0
0.4
1.0
-0.1
0.0
0.0

OECD (2015)

Personal income taxes
Social contribution
Corporate income taxes
Total (weighted average)
Indirect taxes
Government transfers
Government consumption
Government investment

GDP

1.1
0.0
0.0
0.3
0.0
-1.0
-0.5
-1.0

(1) Braz (2006), in bracket values based on new methodology
Sources: Braz* (2006), Pereira and Wemans (2013), OECD (2015), Authors' Calculations

As regards the price elasticity of taxes, for personal income taxes and social security taxes, the
elasticity can be obtained by subtracting 1 from the OECD estimate of the elasticity of tax revenues
per person to average real earnings. With respect to the elasticities of corporate taxes and indirect
taxes to inflation, Perotti's (2002) assumptions have been used and 0 price elasticities were assumed
in both cases. According to Perotti (2002), a price elasticity of real government spending well below
0 would be justified on account that most items are not indexed or if there is indexation this occurs
with long lags. Depending from indexation the price elasticity of expenditure can indeed fluctuate
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between 0 and -1. If expenditures are 'fixed in nominal terms this means no indexation and the
elasticity would be around -1 as real expenditure declines when prices increase. In the case of
indexed spending items, like drugs in the health service, then the elasticity can be around 0. To this
end, an elasticity of -0.5 has been considered for government consumption. Similarly, the indexation
of transfer programmes occurs usually with substantial lags, which would justify negative price
elasticity for real government transfers. In Portugal only pension expenditure is due to automatic
indexations but still taking into account the previous year's inflation (OECD, 2013), thus taking into
account the indexation policy and share of pension in the total transfers, the price elasticity of
government transfers was set to -1 (see Table 4.1).
Such adjustments done through the elasticities can help isolate the cyclical from the discretionary
component of the fiscal variable. The analysis of the multipliers then uses the discretionary
component. The elasticities used for each tax category and some spending items compare well with
those estimated by Pereira and Wemans (2013) apart from the elasticity of the corporate income tax
that in Pereira and Wemans (2013) is set to zero. According to .Pereira and Wemans (2013) the
revenue from this tax in Portugal is primarily related to previous years’ profits, they posit a zero
elasticity of the tax to quarterly GDP. However, the latter approach bears some limitations as only a
part of the payments relates to the previous year. Given to its small weight, corporate tax revenue
plays a little impact in the average elasticities for the overall capital and labour taxes. Income taxes
and social contributions elasticities are here on the higher side if compared with Pereira and Wemans
(2013), but mainly due to lower annual elasticities vis-à-vis tax bases (OECD recalculated new
elasticities in 2015). The significantly higher Braz (2006) elasticities is explained by the use of
annual data as, annual elasticities tend to be higher than quarterly.
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5.

EMPIRICAL RESULTS

A VAR of order 4 was selected for the SVAR identification for the period 1995-2017. The lag length
was selected according to selection criteria tests for lags (see Table 2 in the annex), in particular the
Akaike criterion whose results seemed to be more consistent with what performed by the literature.
The reduced form residuals of the standard VAR are close to being Gaussian white noise
disturbances, though correlated across the equations of endogenous variables. As the benchmark
model, the one with the intercept vector was selected. The trend components were also tried but the
former was shown to perform better. The analysis is made by investigating the orthogonal impulseresponse functions of the estimated models. The focus is on the responses of macroeconomic
variables: real output, HICP inflation and the interest rate of ten-year government bonds. The
responses to a one-time shock to fiscal variables are presented in Table 5.1 and Graphs 1-3 in the
Annex. As benchmark a shock of a 1% change to fiscal variables was applied and the two-standard
deviation confidence bands have been obtained by Monte Carlo simulations with 1000 replications
(5% significance level).( 5) For many impulse responses, estimates point to weak statistical
significance. This is largely due to the small dimension of the sample, a factor behind the common
imprecision of impulse-response functions in VAR models and the consequently wide confidence
intervals of the VAR estimates. Since the purpose of this paper is to analyse the impact of fiscal
policy on GDP, output multipliers were calculated and are reported in Table 5.2. While Table 5.1
shows the reaction of GDP, inflation and interest rates to a 1% change in fiscal variables, Table 5.2
reports the reaction of GDP to a 1 euro change in fiscal variables.
Output

Overall we find positive small output responses to taxes, large and positive responses to government
consumption, negligible responses to investment and a negative but small response to changes in
public transfers. With the exception for government consumption, the impact is short-lived
(maximum two quarters) and quite small (largely below unity). More specifically, the impact of an
increase in direct taxes on GDP is negative, relatively small (below unity) and significant over only
two quarters. The impulse response coefficient is initially 0.02 percent and slowly increases to 0.06
at quarter 6, suggesting a contained and sluggish impact of direct taxes on Portuguese GDP over the
estimation horizon (Table 5.1). The effect of indirect taxes on GDP remains small throughout the
estimation horizon and is unstable, as it starts as positive and significant at 0.02 in the first quarter to
then turn to negative, insignificant and at around 0.01 at quarter 6. Such weak and unstable
coefficient for indirect taxes in Portugal could be justified based on the relatively inelastic
consumption patterns in the country, as reported by Pereira and Roca-Sagalés (2011). Output
responses to shocks in government consumption are on the contrary quite large, significant and
positive throughout the entire impulse response horizon ( 6). The impulse response coefficient
increases substantially from 0.18 in the first quarter to 0.84 in the last quarter, showing high
persistence of government consumption shocks on GDP. With public wages as the largest
component of government consumption, such coefficient might support the argument of disposable
income as an important channel for fiscal policy. However, the different reaction of output to
changes in taxes and changes in wages may reflect differences in propensity to consume between
those economic agents mostly affected by tax changes and those mostly affected by expenditure
changes.
(5) Extending the number of bootstraps Montecarlo simulations to 10000 did not change the results.
(6) Conclusions on the significance are based on the confidence bounds obtained from Monte Carlo simulations. If
the confidence interval includes 0, a response to the impulse can be considered as statistically insignificant.
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Results from the SVAR on public investment( 7) point to an almost zero output response to
investment shocks. This could be primarily due to the fact that investment projects have a longerterm impact than the one of six quarters examined in this study. In addition, a specific explanation
for the case of Portugal, is that most public investment in the country is done through public-private
–partnerships (PPPs) which historically were not recorded in public investment. In general, the
public investment conducted through PPPs tends to have particularly high multipliers (motorways,
hospitals) compared to investments implemented by the general government.
Table 5.1: Impulse response coefficients to a 1% shock

Quarters
GDP
Labour and capital taxes
Indirect tax
Government consumption
Government investment
Government transfers
HICP
Labour and capital taxes
Indirect tax
Government consumption
Government investment
Government transfers
Interest rate
Labour and capital taxes
Indirect tax
Government consumption
Government investment
Government transfers

1

2

4

6

-0.02*
0.02*
0.18*
0.00*
-0.04*

-0.02*
0.02*
0.21*
0.00
-0.04*

-0.02
-0.01
0.32*
0.00
0.01

-0.05
-0.01
0.84*
0.00
0.04

0.01*
0.02*
-0.11*
0.00*
0.02*

0.04*
0.03*
-0.22*
0.00*
0.03

0.06*
0.04*
-0.42
-0.01*
0.02

0.08*
0.04
-0.31
-0.01
0.05

0.03*
-0.02*
0.01*
-0.01*
-0.02*

0.06*
-0.04*
-0.29*
-0.02*
-0.03*

0.06
-0.02
-1.02*
-0.02*
-0.09

0.04
0.00
-1.23
0.00
-0.01

(1)*represents 5% significance level
Source: Authors' Calculations

Results from the SVAR for public transfers show an initially significant and small output response
with a puzzling negative sign, at least for the first two quarters. Such result could be explained by the
fact that a large component of this spending item in the form of transfers to companies may not have
an immediate impact on aggregate demand, and actually the coefficient could potentially mask some
reverse causality or omitted variable bias, in the case of a negative GDP shock which by affecting
companies would call for government transfers.
The first year cumulative multipliers provide a better picture on the size of the impact of fiscal
shocks on GDP (Table 5.2). Fiscal multipliers are calculated based on the Blanchard and Perotti's
(7) Public investment here and transfers in the following paragraph have replaced government consumption in the
estimation.
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(2002) concept simply by dividing cumulative GDP response values to the fiscal variables by GDP
ratios. In this way, the percentage change is converted into a unit change (in this case a euro), which
is the most common case to present the analysis of fiscal multipliers. As regards revenue, the first
year multiplier for direct taxes is negative and 0.1, indicating that a one euro increase in taxes would
reduce real GDP by 0.1 euro in a year time. The impact is significant however only in the first two
quarters. The indirect taxes multiplier is -0.06 in the first year, although not statistically significant.
The government consumption multiplier is 1.5 in the first year, increasing steadily from 0.8 in the
first quarter, and significant at each quarter. The multipliers for investment and transfers are much
smaller and about 0.1 for the first year.
In finding small tax multipliers and larger expenditure multipliers, our results are in line with those
by Castro et al. (2013) inasmuch as they find that spending multipliers are larger than revenue
multipliers. Also, our study compares well with those of other authors in finding that within
government spending, government consumption has a stronger multiplier than transfers, and direct
taxes have a stronger multiplier than indirect taxes. Overall, results on fiscal shocks on output seem
to corroborate the finding of other studies like Pereira and Roca-Sagalés (2011), Pereira and
Wemans (2013) on the importance of disposable income in the transmission mechanism from fiscal
policy to output, as an increase in direct taxes and, more importantly, a decrease in public
consumption would negatively impact aggregate demand.
Table 5.2: Cumulated fiscal multipliers: disaggregated approach

Quarters
1
2
3
4

Labour and
Government Government
Indirect taxes
capital taxes
consumption
transfers
-0.08*
-0.12*
-0.12
-0.12

0.12*
0.12*
-0.01
-0.05

0.84*
0.99*
1.16*
1.52*

-0.27*
-0.27*
0.03
0.10

Government
investment
0.08*
0.10
0.14
0.14

(1) Calculated based on ratio of spending and revenue to GDP (see more in Baum and Koester 2011), * represents 5%
significance level.
Source: Authors' Calculations

Inflation
Regarding the impact of fiscal variables on inflation, we find a significant, positive although quite small

response to tax shocks, both for direct and indirect taxes. The impact tends to be quite persistent
along the impulse response horizon, especially for direct taxes indicating some persistency on how
changes in direct taxes affect aggregate demand and, through this, prices. While the impact of
indirect taxes seems to be quite intuitive, the positive sign for direct taxes remains a puzzle, and
would deserve further investigation.
The impact of government spending on inflation in Portugal is somewhat ambiguous. For
government consumption and public investment an increase in spending has a dampening impact on
prices, although for public investment this impact is much smaller. On the other hand, public
transfers do have a positive impact on inflation although the impact is significant only for the first
quarter. Such impact and the different sign across components of public expenditure could be
explained to an extent by considering that besides public wages a part of government consumption
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(and investment) is channelled to non-market production (like education, police, justice, army…) or
to production with regulated prices (health care, administrative fees…). Thereby, the negative
coefficient could reflect some crowding out of private demand, which would then decline as
government consumption increases, hence reducing pressure on prices. On the contrary, as transfers
are more likely channelled through market production (both transfers to companies and households)
then inflationary pressure would mount. Combining these results with those of the output responses,
however, seems to suggest that the output increases triggered by a higher wage bill,
counterintuitively, would not be reflected into higher prices. Hence, we examine whether, as often
claimed by the literature (Perotti 2002), such result could be sensitive to the choice of the elasticity
used for spending. Overall, the interpretation of inflation responses to fiscal shocks remains
inconclusive and as such in line with Henry et al. (2004), for whom the relationship between
government demand and prices remains an open question as it is difficult to assess whether demand
or supply channels would prevail.
Interest rate

Portuguese interest rates show some negative reaction to shocks in government expenditure,
especially for public investment and from Q2 for government consumption. Interest rate responses to
tax shocks are more ambiguous as they are positive for direct taxes and negative for indirect taxes.
We broadly find then that a deficit increase is followed by decreasing interest rates, which
invalidates the argument of bond vigilantes, whereby investors are ready to buy or sell bonds
according to fiscal policy changes. The direction of the impact is consistent with what found by
Perotti (2002) for some EU countries, and might reflect a fiscal policy tuned to the ECB monetary
policy, or, as we are looking at real interest rates, it can capture the impact of higher inflation on the
real rates.
Robustness checks

We performed a variety of robustness checks for our baseline SVAR model. First of all, we check
whether the ordering of the variables in the restrictions might alter the results. Hence, we rerun the
model by inverting the ordering which now goes from direct taxes to expenditure (T2, T1 and G). As
reported in Table 5.3, the change in ordering does not affect our estimates, with only very few values
(in bold) different from the baseline but for the second decimal. An explanation for this could be that
as expressed in Perotti (2002), the correlation between the different reduced forms fiscal shocks is
relatively low.
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Table 5.3: Impulse response coefficients with inverted order

Quarters
GDP
Labour and capital taxes
Indirect tax
Government consumption
HICP
Labour and capital taxes
Indirect tax
Government consumption
Interest rate
Labour and capital taxes
Indirect tax
Government consumption

1

2

4

6

-0.02*
0.01*
0.17*

-0.02*
0.02*
0.20*

-0.02
-0.01
0.31*

-0.06
-0.01
0.83*

0.00*
0.02*
-0.11*

0.03*
0.03*
-0.22*

0.06*
0.04*
-0.42

0.07*
0.04
-0.31

0.03*
-0.02*
0.01*

0.06*
-0.04*
-0.30*

0.06
-0.02
-1.03*

0.04
0.00
-1.23

*represents 5% significance level
Source: Authors' Calculations

Second we test to see whether the estimates are sensitive to the period selected. The period under
examination (1995-2017) features several major events for the Portuguese economy which might in
fact affect the estimation in case they produced a structural break in the series. To address the effect
of potential structural breaks, which could have occurred in particular during the financial crisis, we
performed the same analysis for the sub-set 1995-2008.( 8) For the sub-set, a two-lag equation system
was selected, instead of 4, as better performing for the estimation. Table 5.4 shows small tax
multipliers, positive government consumption and investment multipliers, and negative transfer
multipliers. These results are broadly consistent with the results for 1995-2017 as far as the signs are
concerned, however, they tend to be less significant. Also, government consumption has a larger
impact than estimated for the entire period. This could possibly be because of serious debt
sustainability issues after the outbreak of the crisis in Portugal, which largely limited fiscal
expansions.

(8) Due to data limitation, it was not possible to look separately at other important periods, as opposed to truncating
the series in 2008. An important structural break for Portugal could have been for example the adoption of the
Euro in 1999, which is followed by a rapid build-up of Portuguese debt, starting in particular in 2001.
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Table 5.4: Cumulated fiscal multipliers: 1995-2008

Quarters
1
2
3
4

Labour and
capital taxes

Indirect taxes

Government
consumption

Government
transfers

Government
investment

-0.13*
0.09
0.01
-0.09

0.09*
0.09
0.10
0.27

2.42*
4.94
9.29
15.82

-0.64*
-0.52
-0.81
-0.91

0.10*
0.20
0.14
0.14

(1) * represents 5% significance level
Source: Authors' Calculations

Third, we test to see whether the estimates are sensitive to the period selected from 1999 to 2017 as
for quarterly data social security contributions have been extrapolated from OECD annual data for
the period 1995-99. As reported in Table 5.5, the change in sample to 1999-2017 affects coefficients
for directs taxes and government consumptions, the magnitude of impulse response increased for the
direct taxes and decreased for government consumptions in the short-run, while for other variables it
remained broadly in line with the baseline model.
Table 5.5: Impulse response coefficients: 1999-2017

Quarters
GDP
Labour and capital taxes
Indirect tax
Government consumption
HICP
Labour and capital taxes
Indirect tax
Government consumption
Interest rate
Labour and capital taxes
Indirect tax
Government consumption

1

2

4

6

-0.10*
0.01*
0.22*

-0.13*
0.00*
0.18*

-1.80
0.01
0.40

-0.18
0.03
1.36

0.01*
0.02*
-0.13*

0.00*
0.03*
-1.02*

0.00*
0.04*
-1.02

-0.02*
0.04
-0.74

0.08*
-0.02*
-0.04*

0.13*
-0.06*
-0.43

0.14
-0.08
-1.13*

0.10
-0.11
-1.19

(1) Impulse response coefficients: 1999-201
Source: Authors' Calculations

Finally, we look at the GDP impulse response charts to revenue shocks (direct and indirect taxes)
obtained in the three SVARs estimation, namely the estimation with government consumption, the
one with public investment and the one with transfers. Graph 5.1 here below shows no substantial
difference in the behaviour of GDP impulse responses to direct tax shocks within the three models,
as coefficients fluctuate between 0 and -0.2. More fluctuation is instead visible for the impulse
responses to indirect tax shocks, in particular in the case of the investment model, as the coefficient
is unstable in the sign.
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Graph 5.1: GDP impulse responses to tax shocks in the three SVARs model specifications
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Overall, the results obtained in the baseline model seem to be strongly robust to the ordering of the
variables, and acceptably robust to the financial crisis period, which is found to have weakened the
government consumption effectiveness. They also point to broad stability in the coefficients under
the different SVARs specifications; at least as far as output estimates are concerned. Yet some
instability could be visible for when indirect tax shocks are considered within a model that includes
public investment.
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6.

CONCLUSION

This paper sheds some light on the implications of fiscal policy on the Portuguese economy. This is
done by using a restricted VAR model, which has become one of the most popular tool for
investigating the effects of fiscal and monetary policy on growth. In the case of Portugal, empirical
evidence on the effects of fiscal policy on macro variables is still limited and mostly concentrated on
GDP multipliers. In addition to growth, the focus of this study encompasses the implications of
fiscal policy on inflation and on long-term interest rates.
The analysis provides some interesting results that could be useful for policy making. Regarding the
impact of fiscal policy shocks on growth, our findings do not depart much from the relevant
literature. We indeed find that disposable income is an important channel for the transmission
mechanism from fiscal policy to growth. Government consumption triggers relatively large and
persistent positive output responses in Portugal, while the short-term impact of transfers and
investment is small. Tax revenue has a significant and negative impact on output through direct taxes
but the impact is small and short-lived. Indirect taxes display a pass-through on inflation that is
persistent over time. We also find that the government consumption multiplier was larger before the
financial crisis, pointing to some inefficiency in fiscal policy transmission channels during and after
the crisis. The estimation results on the way inflation reacts to fiscal shocks would benefit from
further analysis, as in particular the negative impact on inflation coming from government
consumption hardly squares with the results from the output multiplier analysis.
Finally, the analysis presents the usual caveats associated with the use of restricted VARs. First, as
noted the relatively small size of the sample affects the statistical significance of the results. In most
cases the impulse response results are significant only over the short run. Second, the specification
used for the structural VAR does not allow capturing structural breaks, besides the one of the
financial crisis, accounted for in the robustness check part. As mentioned, other shocks could have
occurred in the early 2000s with the introduction of the euro and may represent some structural
breaks. Also, the specification used does not allow distinguishing for state-dependence. More
research would be warranted in this direction as indeed the period under consideration displays
important changes in the economic development of Portugal.
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ANNEX 1

Table A1.1:

Unit root test results
PP test

ADF test

trend+const.
-2.42
-0.81
-1.23
-2.88
-1.61
-2.21
-1.25
-2.88
-5.05**

Real GDP
HICP
Long term nominal interest rate
Real direct taxes
Real social contributions
Real indirect taxes
Real public consumption
Real public transfers
Real public investment

const.
-2.72
-1.53
-3.33**
-1.73
-2.84*
-2.09
-1.65
-1.73
-1.8

none
1.39
2.36
-2.08**
1.21
2.44
1.51
-1.71
1.21
-1.19

trend+const.
-0.75
-2.57
-8.47**
-1.65
-3.23**
-1.18
-4.45**
-3.90**

none

const.
-3.037*
-1.99
-2.64
-4.45**
-2.65
-2.32
-2.96*
-8.47**
-2.39

-3.45
5.57
-1.95*
0.76
2.04
0.81
1.48**
0.76
-0.98

* and ** represent the rejection of the null hypothesis at significance levels of 1% and 5% respectively.
Source: Authors' Calculations

Table A1.2:

Lag determination test results

Criteria*
1
Government consumption model
AIC
2.42
HQ
2.903**
SC
3.625**
FPE
11.25
Government investment model
AIC(n)
5.73
HQ(n)
6.219**
SC(n)
6.939**
FPE(n)
309.50
Government transfers model
AIC(n)
10.99
HQ(n)
11.568**
SC(n)
12.479**
FPE(n)
59485.06

2

3

4

5

6

2.19
3.09
4.43
9.09

2.39
3.71
5.67
11.48

1.929**
3.66
6.24
7.662**

1.96
4.11
7.30
8.75

2.06
4.62
8.44
11.35

5.55
6.45
7.79
261.109**

5.77
7.09
9.04
335.06

5.483**
7.22
9.79
267.87

5.54
7.69
10.89
315.91

5.40
7.96
11.78
320.76

10.98
12.06
13.75
61498.42

10.86
12.44
14.91
60430.86

10.266**
12.34
15.60
41278.99**

10.66
13.23
17.27
89437.80

10.45
13.52
18.34
140488.18

(1) *Information criteria: AIC for Akaike; HQ for Hannan-Quinn; SC for Schwarz; FPE for forecast prediction
error. ** represents the best lag length suggested by each criterion
Source: Authors' Calculations
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Graph A1.1:

Accumulated response of macro variables to a 1% shock in tax variables
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Graph A1.2: Accumulated response of macro variables to a 1% shock in expenditure variables
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